
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































01981
01982
019E3
01984
01985
01986
01987
01988
01989
01990
01991
01992
01993
01994
01995
01996
01997
01998
01999
02000
02001
02002
02003
02004
0200S
02006
02007
02008
02009
02010
02011
02012
02013
02014
02015
02016
02017
02018
02019
02020
02021
02022
02023
02024
02025
02026
02027
02028
02029
02030
02031
02032
02033
02034
02035

108A
1080
1090
1091
1093
1096
1099
1098
1090
109F
10A1
10A3
10AS
10A7
10A9%
10AB
10AD
10AF
1081
1083
10BS
1087
1089
108C
108F
10C2
10C3
10Cé
10C9
10CC
10CE
1000
1002
1004
1007
100A
100C
100€E

100F
10E0
10€E3
10ES
10E6
10E7

SF
DI
27
sC
sC
A3

BO 03
18DA

10F6
0%

18

RTS16 BRCLR 4,WAIT3,RTS17

JSR END
RTS1? CLR A Clear RAM

STA TELWAT
STA TELNO
STA TELCNT
STA REC
STA WAIT1
STA WAIT2
STA WAIT3
STA WAITS
STA DIAP1
STA DIAP2

LDA TELFLG
AND #%00000100
STA TELFLG
LDA BZRFLG
AND #%11111001
STA BZRFLG

LDA BZR
AND #%00000001
STA BZR

JSR DIACLR
JSR TELCLR
JSR SNGCLR
CLR A
STA SECCNT
STA SECCNT+1
BRSET 6.WAIT3,RTS1?
BRA RSTEND
RTS18 LDA MODFLG
CMP H$10
BNE RSTEND
JSR CANCEL
JMP RTS12
RTS19 CLR TRMFLG
BCLR 6. WAIT3
RSTEND RTS
X

2K K KK K K 4 K K K K K K K 3K K K KK K K R K K K K K K K K 4 K 3K K 2K 3 3K K 2K K 3 KK KOK KK K

* *
* NAME : REFER TO DIAL NUMBER (MFOUT) *
* *
KKK AR KRR KKK KKK KK KA K KKK KKK KK KKK KKK K
* *
* ENTRY : ACCA *
* RETURNS @ MFDAT, Bit C *
* *

KKK KKK K KRR KKK K K KK K RO KK 3K KK R R HOK K KK KKK K A oK
MFOUT CLR X
MFOUT1 CMP MFTBL. X

BEG MFOUT2

INC X

INC . X

cpPX HMFTBLE-MFTBL
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02036
02037
02038
02039
02040
02041
02042
02043
02044
02045
02046
02047
02048
02049
02050
02051
02052
02053
02054
02055
02056
02057
020S8
02059
02060
02061
02062
02063
02064
02065
02066
02067
020648
02069
02070
02071
02072
02073
02074
0207S
02076
02077
02078
02079
02080
02081
02082
02083
02084
02085
02086
02087
02088
02089
02090

1116

10E9 26 FS
10EB 98

10EC 20 07
10€EE SC

10EF Dé 10F6
10F2 B7 BS
10F4 99

10FS 81

10F6 31
10F7 09
10F8 32
10F9 0A
10FA 33
10FB OC
10FC 34
10FD 11
10FE 35
10FF 12
1100 36
1101 14
1102 37
1103 21
1104 38
1105 22
1106 39
1107 24
1108 2A
1109 41
110A 30
1108 42
110C 23
110D 44

110E 98
110F AE 02

BNE MFOUT1
CLC
BRA MFOUTE
MFOUT2 INC X
LDA MFTBL . X
STA MFDAT Define dial no.
SEC
MFOUTE RTS
X%

2k Kl RO OK K K 5K K 3K K 2K 5K 3 2K 3K 3 3 oK 3 3K Sk 3K K ok 3 5K K K K OK oK dk oK 3K K K ok 3 3¢ ok oK oK 3K oK ¢

* / *
* NAME : DATA TABLE *
* *
58K H KKK K KR KKK 3K R K oK KK 3 3K 3K K K 5K 3K K K K KK K K R K 3 KK K oK oK o K o oK
MFTBL FCC v Output tone data

FCB %00001001

FCC "2"

FCB %00001010

FCC "3

FCB %00001100

FCC g

FCB %00010001

FCC "g"

FCB %00010010

FCC e

FCB %00010100

FCC nn

FCB %00100001

FCC ng"

FCB %00100010

FCC non

FCB %00100100

FCC Il*ll

FCB %01000001

FCC "o

FCB %01000010

FCC g

FCB %01000100
MFTBLE EQU X
X

xrkk  PROGRAM MODULE FOR LCD DISPLAY  kxokxkkorokk
*
X
HORHRRR AR AR KKK KKK KKK HOR KA HKHOK K KKK K
* *

x* NAME ¢ LCD PROGRAM (LCD)> *
* *
20 2K K 2K K K 3 2K 5K K 3K 2 3 K 3K K 2K K 6 K 2K D 3 3 B e o 3 K e K ik 8¢ K 3K Kk 9k ¢ oK ke 3 K ke sk
* x
x* ENTRY : LCOM. CURADP *
* RETURNS : NOTHING *
X %
K K K K K 5K 5K 3K K ke oK h 2K K 3K K K kK K 2K o 3 K K 3¢ oK ¢ K 3K 3K 2K 3 3 K e 3K K Sk 3 Sk K 3K ¢ K oK K K
LCD SEI
LDX H2
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02091
02092
02093
02094
02095
02096
02097
02098
02099
02100
02101
02102
02103
02104
02105
02106
02107
02108
02109
02110
02111
02112
02113
02114
02115
02116
02117
02118
02119
02120
02121
02122
02123
02124
02125
02126
02127
02128
02129
02130
02131
02132
02133
02134
02135
02136
02137
02138
02139
02140
02141
02142
02143
02144
02145

1111
1114
1116
1118
111A
111D
111F
1121
1123
1125
1127
1129
1128
1120
1130
1132
1134
1136
1139
1138
1130
113F
1142
1143
1144
1146

1148
1148
114D
114F
1151
1153
11SS
1157
1159
1158

JSR LCDINS Clear address counter
CLR POINTR Clear pointer
LDX POINTR
LCD1 LDX LCDM, X Load ASCII into IX
JSR LCDDSP Display figure
INC POINTR Increment pointer
LDX POINTR
CPX #40 Pointer=407
BNE LCD1 Branch if pointer =/ 40
LDA CURADP
STA POINTR Load cursor position data
BEG LCD4 DisplLay cursor?
LDX #02
JSR LCDINS Load instruction
DEC POINTR
BEQ LCD3 Display on 1lst digit?
LCD2 LDX #3814
JSR LCDINS Shift cursor to right
DEC POINTR

BNE LCD2
LCD3 LDX H#$0E Cursor ON
LCDS JSR LCDINS

CLI

RTS
LCD4 LDX #3$0C Cursor OFF

BRA LCDS
x*
240K K K 3K K K 2 K 5K K kK 3K 3 K K 3K 2K 3K 3 3K K 3 2K K K 3K B K kK K K K K 1 i X K MK OK K OK KK
x *
* NAME : LOAD INSTRUCTION INTO
* INSTRUCTION REGISTER(LCDINS)*
* X
20K K K K K ¢ 2K K 2 2K A K K K K K R Kk K A K K K K B K K K 3K K K 9k 2K K K 9k 3K oK K o K K
X X
* ENTRY : IX *
* RETURNS : NOTHING x
X x

KKK KK KKK KK K A K KKK KK KKK KKK K KKK
LCDINS JSR LCDBSY  Check busy flag

STX PADTR

LDA PFDTR

AND H#SFO

STA PFDTR R¥W=0 RS=0 E=0

ORA #301 R¥W=0 RS=0 E=1

STA PFDTR

AND H#S$FO

STA PFDTR R¥W=0 RS=0 E=0

RTS
X
28K 2 K 2K 5K 3K K 3K K 5K 2K 3¢ 3K K K 2K 3K ¢ e B K 3K 2K ¢ 3K K K K K K K 3K 3K K i 2K 3 3 K K K 3 K K K K K
b3 x
* NAME : DISPLAY FIGURE ON LCD(LCDDSP) x
X x
KK 4RO K K K RO K K KK K K K M HOR K K K K O OK K K K K K K K XK K 5K K KK K KKK KKK
* x*
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02146 * ENTRY tIX *

02147 * RETURNS : NOTHING *

02148 * *

02149 K K K K K K K 3 3K 3 K K K K 3K K I K K 3K K ¢ 2K 3 ok ¢ K oK 2 2K 9K 2K 3K 5K ¢ K K K K Kk K K K K K K

02150 115C CD 11C4 LCDDSP JSR LCDBSY Check busy flag

02151 11SF BF 0O STX PADTR

02152 1161 Bé 0OC LDA PFDTR

02153 1163 A4 FO AND HSFO

02154 1165 AA 02 ORA #3802 R¥W=0 RS=1 E=0

02155 1167 B7 0OC STA PFDTR

02156 1169 AA 01 ORA #$01 R¥W=0 RS=1 E=1

02157 1168 B7 0OC STA PFDTR

02158 116D A4 F2 AND HSF2 R/W=0 RS=1 E=0

02159 116F B7? OC STA PFDTR

02160 1171 81 RTS

02161 *

02162 KKK KKK 5K R K oK KK K K KK K oK K K oK K K 3K K 3K K K K K R KK K oK K K K oK ok Kk oK K oK

02163 * *

02164 x NAME : RESET LCD-II (LCDRES> *

02165 * *

02166 KK K KKK K KK K KKK o oK KK 3K 3K K K oK oK K 3K oK K K 3K K K 3 oK oK K KR K K K K K 5K K

02167 * *

02168 * ENTRY : NOTHING *

02169 * RETURNS : NOTHING *

02170 X x

02171 5K oK K H oK SRR KK K K K K 3K K oK K 3K o oK 3K K 3K oK oK K oK 5K K 3 oK S K oK SR K 3K KKK 3K K oK K KK oK

02172 1172 A6 03 LCDRES LDA H3

02173 1174 B? 6D STA CNT Initialize CNT

02174 1176 A6 OC LCDRS1 LDA #30C Execute of software timer of 1Sms

02175 1178 AE FF LCDRS2 LDX HSFF

02176 117A SA LCDRS3 DEC X

02177 1178 26 FD BNE LCDRS3

02178 117D 4A DEC A

02179 117€ 26 F8 BNE LCDRS2

02180 1180 A6 FF LDA HSFF

02181 1182 B7 04 STA PADDR Select port A as output

02182 1184 3F 0OC CLR PFDTR R¥W=0 RS=0 E=0

02183 1186 As 01 LDA #$01

02184 1188 B7 OC STA PFDTR R¥W=0 RS=0 E=1

02185 118A A6 30 LDA #3$30

02186 118C B7 00 STA PADTR Output instruction

02187 118E 3F OC CLR PFDTR R¥W=0 RS=0 E=0

-02188 1190 3A 6D DEC CNT

0218% 1192 26 E2 BNE LCDRS1 Branch if not CNT=0

02190 1194 81 RTS

02191 *

02192 26K K KK K K R o 3 K K o ¢ ¢ S 3 oK ¢ e oK o K e e 2k ¢ e K K K b e K KB 3 K K K e oK K ok

02193 * *

02194 * NAME : INITIALIZE DISPLAY MODE OF LCDx

02195 * (LCDINT) *

02196 * *

02197 KKK K KK KK K K K K K K KK K K KKK 3K 9K oK 3K 3K 3K K 5K oK K 3K oK oK KK oK S K K K KK oK oK K oK

02198 * *

02199 x ENTRY : NOTHING *

02200 x RETURNS : NOTHING x
@ HITACHI
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02201
02202
02203
02204
02205
02206
02207
02208
02209
02210
02211
02212
02213
02214
02215
02216
02217
02218
02219
02220
02221
02222
02223
02224
02225
02226
02227
02228
02229
02230
02231
02232
02233
02234
02235
02236
02237
02238
02239
02240
02241
02242
02243
02244
02245
02246
02247
02248
02249
02250
02251
02252
02253
02254
02255

1195
1197
1199
1198
119E
11A0
11A2
11A4
11A7
11A9
11AB
11AC
11AE
11AF
1181
1184
1186
1188
1189
118C
11BE
11C0
11C2

11C4
11Cé
11C8
11CA
11CC
11CE
1100
1102
11D4
1106
1107
1109
1108
110D
110F
11E1
11E3

1148
oc
6C

115C
6C
F8
02
o7

x x
K 5K K K K K 4 H K R K A K A K K K ke ke K K K Sk K S K K koK K 3 K K K K K B K K K B K K K K K
LCDINT LDX HO
LCDIN1 CPX H2
BEQ LCDIN2
LCDINS JSR LCDBSY Check busy flag
CLR PFDTR R¥W=0 RS=0 E=0
LDA H1
STA PFDTR R¥W=0 RS=0 E=1
LDA YOKO-1,X
STA PADTR Store instruction data
CLR PFDTR R¥W=0 RS=0 E=0
DEC X
BNE LCDIN1 Branch if not IX=0
RTS
LCDINZ2 LDX #$40
JSR LCDINS Output instruction
LDX 812
STA POINTR
LCDIN3 CLR X
JSR LCDDSP
DEC POINTR

BNE LCDIN3 Test if data is written 12 times

LDX H2
BRA LCDINS
*
HOK K KKK K KRR K K KK KK K K KRR R KK R K KKK KKK K KK K KKK

b3 b3
* NAME : CHECK BUSY (LCDBSY) *
b3 L3
24K K K K K R K K i K 1 5 K K K 3Kk 3¢ K ¢ K S A K A K K K D K 2k 21 e KOk K K e K K XK K
* 3
* ENTRY  : NOTHING *
* RETURNS : NOTHING *
X x

KK 9K Sk 2K 3 K Sk 5K 2 ¢ A 9k 5K K K Sk K K A K K ¢ 9k K K K B kK Sk K 3 B¢ K K 2k A K K R OK K
LCDBSY CLR PADDR Select port A as input
LDA PFDTR
AND HSFO R¥W=1 RS=0 E=0
ORA #304
STA PFDTR
LCDBY1 LDA PFDTR
ORA #301 R¥W=1 RS=0 E=1
STA PFDTR
LDA PADTR Load busy flag into ACCA

LSL A Load MSB into carry bit
LDA PFDTR
AND HSF4

STA PFDTR R¥W=1 RS=0 E=0
BCS LCOBY1

LDA HSFF Select port A as output
STA PADDR
RTS

*
2K K K K K K KK K K K K R K K ¢ kK R K R K K 5K K K K K R HOR KK K KO K K IR KOk K K K
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02256
02257
02258
02259
02260
02261
02262
02263
02264
02265
02266
02267
02268
02269
02270
02271
02272
02273
02274
02275
02276
02277
02278
02279
02280
02281
02282
02283
02284
02285
02286
02287
02288
02289
02290
02291
02292
02293
02294
02295
02296
02297
02298
02299
02300
02301
02302
02303
02304
02305
02306
02307
02308
02309
02310

1120

11E4 AE 0S
11E6 CD 11F4

11€E9

11EA
11EC
11EE
11F1
11F3

11F4
11FS
11F7
11F9
11FB
11FC
11FE
11FF
1202
1204
1205
1207
1208
120A
120C
120

81

99
Ab
BS
26
4F
E9
8Db
01

SF
AB
97
Bé
A3
26
B7

03
4B

11F4

6B

01
68
4A
sC

6B
6A

02
6A

3C
6A

o8

x* *
: COUNT CALENDAR & TIME (YERCNT)>x

* NAME

* *
HORKHOR KK K KK K 5K K KKK KK K K KK K 5K K K K 3K oK K K KKK oK KK K K KK K KK 3K
* *
* ENTRY : CALNDR *
* RETURNS : CALNDR *
* *

4 K K K K R K M i K kR K Sk S K Sl K kK Kk K K K K 3 K 3 K kK K K 3 K K K K kK 5K ok K Xk
YERCNT LDX H#$5
JSR TIMCNT Count calendar & time

RTS

*

HORKOK KK OK K K KK K KKK KK oK KK K K KK 3K 3K KKK KK K K KKK K HOR K HOK KK K OK
* *
* NAME : COUNT ELAPSED TIME (TLCNT) *
* *
KRR KKK KKK KK KKK KK A R KKK AR KKK KKK K
* *
* ENTRY © TEL *
* RETURNS : TEL *
* *

KK R K R K K K K K K K K 3K K K K 5K K K I K X K K K K K K K K XK K 3K K 3K XK 5K O K K MK K K
TLCNT LDX #3

BSET 0,CNTBIT Set bit

JSR TIMCNT Count time

BCLR 0,.CNTBIT Clear bit

RTS

b 3

K K K K K K K K K K K K XK XK K K K kK K K K 3 K K DK K 2 K 5 K i ¢ K 3 2 O K K 4 R K OK K K XK K
x* X
* NAME : COUNT TIME (TIMCNT) *
X x*
R OK K K K K OK R K K R OK 3K O K K K K K K X K K DK 3 XK K 5K 3K XK 3K XK XK 5K 5K K 5K 5K 5K 5K XK X K K XK
X %
* ENTRY  : CNTBIT x
* RETURNS : CALNDR. TEL *
k3 x
2K K K K K K K 3K 2 X K 2K 5K MK ¢ K K K 3K XK 3K K K 2 K D 3 K K K K K DK ¢ 5K K K K KK K XK K K
TIMCNT SEC Set carry bit

TIMCT1 LDA #1
BIT CNTBIT Elapsed time?
BNE TIMCT2
CLR A Clear acca
ADC CALNDR-1,X Count up

.TIMCT3 DAA

BRCLR O.CNTBIT.TIMCT4
STA TIMSTA Store TIMSTA

TXA IX->ACCA
ADD H2 IX+2
TAX ACCA->IX
LDA TIMSTA

TIMCT4 CPX H$2 IX=27

BNE TIMCTS
STA TIMSTA
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02311
02312
02313
023:4
02315
02316
02317
02318
02319
02320
02321
02322
02323
02324
02325
02326
02327
02328
02329
02330
02331
02332
02333
02334
02335
02336
02337
02338
02339
02340
02341
02342
02343
02344
02345
02346
02347
02348
02349
02350
02351
02352
02353
02354
02355
02356
02357
02358
02359
02360
02361
02362
02363
02364
02365

1210
1212
1213
1214
1215
1216
1217
1219
121A
1218
1210
121F
1221
1223
1225
1226
1228
1228
1220
122F
1230
1233
1235
1237
1239
1238
123C
123D
123F
1241
1242
1244
1245
1246
1248
124A
1240
124F
1250
1252
1254
1256

SO

SA

SA
SA
SD
SA

6A
1A00

20
1A17
6A
01

6B
17

6A
61
B1

61

1A12
DE

El
6A

34

1258 CD 12AB

LDA CALNDR

LSR A
LSR A
LSR A
LSR A
LSL A
STA KEYNUM
LSL A
LSL A

ADD KEYNUM
STA KEYNUM
LDA CALNDR

AND HSOF
ADD KEYNUM
TAX

LDA TIMSTA
CMP MONTH-1.X

LDX #2
TIMCT6 BCS TIMCT?
SEC Bit set

LDA SHUNEW-1,X
TIMCT8 STA TIMSTA Store count data
LDA #1
BIT CNTBIT ELapsed time?
BEQG TIMCT®
DEC X
DEC X X=-2->X
LDA TIMSTA
STA TEL-1,X Store TEL
X

TIMC10 DEC Decrement pointer
BNE TIMCT1 Branch if not IX=0
RTS

TIMCT2 CLR A Clear ACCA

ADC TEL-1,X Count up
BRA TIMCT3
TIMCTS CMP SHUSE-1,X Compare table
BRA TIMCTé
TIMCT? CLC
BRA TIMCTS8 0->C
TIMCT9 LDA TIMSTA
STA CALNDR-1,X Store CALNDR counter
BRA TIMC10
XK
2K K 2K K K 9k 2 K 3K 2K 3K Kk K 3K 2 5K 3 K 3K K B 9k 3K K H 3 2 K 3 K 3 2 ke 2 e 2 K ¢ 3K K K XK K K K K oK

* *
* NAME : LOAD CALENDAR & TIME DATA *
* INTO DISPLAY RAM (CALLCD)
* *
KKK AR AR KK K KK KK K KKK K K KK K B KKK K KK KA KK K
* *
* ENTRY : CALNDR x
* RETURNS : LCDM *
* *

KK K K K K K K Ok R K K K 4K K K K K K K K K K 3K 3K K K K I K K K I 3K I K i Sk b Ok K K XK

CALLCD JSR LCDMST

@ HITACHI

1121




02366
02367
02268
02369
02370
02371
02372
02373
02374
02375
02376
02377
02378
02379
02380
02381
02382
02383
02384
02385
02386
02387
02388
02389
02390
02391
02392
02393
02394
02395
02396
02397
02398
02399
02400
02401
02402
02403
02404
02405
02406
02407
02408
02409
02410
02411
02412
02413
02414
02415
02416
02417
02418
02419
02420

1122

1258
125D
125F
1261
1263
1266

1267
126A
126C
126€
1270
1272
1275

1276
1278
1278
127D
127F
1281
1283
1285
1287
1289
128C
128E
128F
1290
1291
1292
1294
1296

Ab
B7
A6
B7
co
81

cD

B?
Aé

cob
81

0s

1B
6E

1276

28

1B

LDA HS
STA CNT S->CNT
LDA 27

STA CALCNT  27->CALCNT
JSR LCDSET =~ Store CALN

RTS

x

SHORRKOKRK KK ORI KKK KKK KKK KKK KK KA KKK KKK KKK
* *
* NAME : LOAD ELAPSED TIME DATA *
* INTO DISPLAY RAMCTELLCD) *
* *
SRR K KR AR KKK KKK KA KKK A KK A KA AR A AR KKK K
* *
* ENTRY : CNT. FLAG XK
* RETURNS : LCOM *
* *

RO AOR KKK KKK KKK AR KK KK KK AR AR AR AR A
TELLCD JSR LCOMST

LDA #3
STA CNT 3->CNT
LDA H27

STA CALCNT  8->CALCNT
JSR LCDSET

RTS

*

AORARR KR KKK KKK KKK AR KRR KA KRR AR KK AR K
* *
* NAME : LOAD DATA INTO DISPLAY RAM *
* (LCDSET)> »*
* *
ROKARORORAOR KKK K KKK KRR KK KKK KK AR A KKK KK oK
* *
* ENTRY : CNT. FLAG *
* RETURNS: LCDM *
* x

0k 3¢ 2K 2K 34 2K 2K 3 0 K 3 ¢ K K K K 3 K K K 3 K 3 K K 3 k¢ K 3K 2K 5K 9K K 2K 3 6 K 3K I K K 3K 4 Kk Sk S
LCDSET LDX CNT
LCDSE1 BRSET 3,FLAG,LCDSE2

LDA CALNDR-1,X Load calendar data
LCDSE3 AND HSOF

ADD #'0 Data->ASCII

LDX CALCNT

STA LCDM, X

DEC CALCNT

LDX CNT

BRSET 3,FLAG,LCDSEé

LDA CALNDR-1.X
LCDSE? LSR A Shift 4 bits to right

LSR A
LSR A
LSR A
ADD #'0 ->ASCII

LDX CALCNT
STA LCDM. X
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02421 1298 3A 6D DEC CNT Decrement CNT

02422 129A 3A 6E DEC CALCNT Decrement 2 CALCNT

02423 129C 3A 6E DEC CALCNT

02424 129E BE 6D LDX CNT Load pointer

02425 12RA0 26 D¢ BNE LCDSE1
- 02426 12A2 81 RTS

02427 12AR3 E6 61 LCDSE2 LDA TEL-1,X Load charge counter

02428 12AS 20 D6 BRA LCDSE3

02429 12A7 E6 61 LCDSEé LDA TEL-1,X Load charge counter

02430 12A%9 20 E3 BRA LCDSE?

02431 *

02432 KKK K K 5K K K K 35K K K KK K oK K 5K K oK oK 3 oK K K oK K oK oK oK 3 oK ¢ K K oK K oK K ok K ok oK
02433 * *
02434 * NAME : LOAD DISPLAY FORMAT (LCDMST) x
02435 * *
02436 KR K OK 3K R KKK K KK K oK oK K 3K 5K K K K K K K 3K oK K K oK 3K K KKK K oK K oK K
02437 . * i *
02438 * ENTRY : FLAG *
02439 * RETURNS : LCDM *
02440 * *
02441 SHOROK KKK KKK KKK K KK 3K R K KK K KKK KK KKK K HOK KKK KK KK K
02442 12AB CD 1966 LCDMST JSR LCDMCR Clear diaplay RAM

02443 12RE AE OF LDX HSF 15->1IX

02444 1280 06 42 09 LCOMS1 BRSET 3,FLAG.LCDMS2 Calendar or charge?
02445 12B3 D6 19E2 LDA CALDAT-1,X For calendar & time display
02446 12B6 E7 7D LCDMS3 STA LCDOM+12,X Store in display RAM
02447 12B8 SA DEC X

02448 12B9 26 FS BNE LCDMS1

02449 128B 81 RTS

02450 128C D6 19F1 LCDMS2 LDA TELDAT-1.X For elapsed time display
02451 12BF 20 FS BRA LCDMS3

02452 x

02453 saokkok  SUBROUTINES KKK KKK KA K KK K KKK KKK MK KKK
02454 *

02455 *

02456 54K K 5K o 3K 3K 3k R K KK K oK K oK 3K K 5K 3 3K R K R K 3R K 3K K o K K K K K K KKK
02457 * *
02458 * NAME : REVIEW DATA (KENSAK)> *
02459 * *
02460 0 2K K 4 K K ¢ K K 3R K KK K oK K 3 3 3 K K K K K K K K K 9K K K Kk K K B ok oK kK
02461 * *
02462 * ENTRY : RFDAT. FLAG x
02463 * RETURNS : FLAG, LCDM *
02464 * *
02465 5K 305K KK K oK 3 ¢ 5K 3K KoK 3K 3K K K 3K K K 3 9K 3K K 3K K oK 3K 3 3K 3K K K K K 3 K oK 3K K K KK K oK K K
02466 12C1 A6 20 KENSAK LDA #3820 Clear " x "

02467 12C3 B7 %98 STA LCDM+39

02468 12CS 19 42 BCLR 4,FLAG

02469 12C7 B6 45 KENSK1 LDA DTDP Load start address of the data
02470 12C9 B7? 47 STA SDP

02471 12CB Bé6 46 LDA DTDP+1

02472 12CD B7 48 STA SDP+1

02473 12CF 3F 49 CLR DTCNT

02474 1201 CD 187C JSR INPDAT Load data from external RAM
02475 1204 Bé 4A LDA DATA Search space area
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02476
02477
02478
02479
02480
02481
02482
02483
02484
02485
02486
02487
02488
02489
02490
02491
02492
02493
02494
02495
02496
02497
02498
02499
02500
02501
02502
02503
02504
0250s
02506
02507
02508
02509
02510
02511
02512
02513
02514
02515
02516
02517
02518
02519
02520
02521
02522
02523
02524
02525
02526
02527
02528
02529
02530

1124

1206
1208
120A
120C
120E
12E1
12€3
12ES
12€7
12€E9
12EB
12€EE
12F0
12F3
12FS
12F6
12F9
12FB
12FD
12FE
1300
1302
1304
1306
1308
130A
130D
1310
1312
1314
1316
1318
131A
131C
131E
1321
1323
1326
1328
132A
1320
132F
1331
1333
1335
1337
1339
1338
133D
133F
1342
1345
1347
1349
1348

09
41
04
S5
1399
43
4E
4A
20
0A
18C4

187C
FO

0115

KENSK2
KENSK3

KENSK4
KENSKS

KENSKé
KENSK?

KENSK8

KENSK®

KENSKA

BNE
LDA
CMP
BNE
JMP
LDA
BEQ
LDA
CMP
BNE
JSR
INC
JSR
BRA
CLR
LDA
CMP
BNE
INC
CPX
BNE
LDA
STA
CLR
BSET
JSR
JMP
BCLR
LDA
ADD
STA
LDA
ADC
STA
JSR
LDA
CMP
BEQ
INC
BRSET
LDA
CMP
BNE
LDA
ADD
STA
LDA
ADC
STA
BRCLR
JSR
LDA
BMI
LDA
CMP

KENSK2

MODFLG

H8$4

KENSK?9

KNSRTS

TRMFLG

KENSK$S

DATA Data = SP?

#320

KENSK4

DTADD

DTCNT

INPDAT

KENSK3

X

REFDAT. X

#$20

KENSKé

X

#20

KENSKS

#$10

BZRCNT

BZR

3,B2RFLG If all data is SP, buzzing
LCDMCR

KNSRTS

S.FLAG Clear equal flag

DTCNT Store next data address
SDP+1

DTDP+1

SDP

#0

DTOP

INPDAT

DATA

REFDAT,X Compare data

KNSKEQ

DTCNT

S,FLAG,KENSK4 Check equal flag
DTCNT

#20

KENSK?

SDP+1 Store pointer of next data
H29

DTDP+1

SDP

#0

DTDP

2,FLAG.KENSKA Check search direction flag
DTSuB

DTOP

KENSKD

DTDP Test if pointer shows lLast address
H#RAMEND /256
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02531
02532
02533
02534
02535
02536
02537
02538
02539
02540
02541
02542
02543
02544
02545
02546
02547
02548
02549
02550
02551
02552
02553
02554
02555
02556
02557
02558
02559
02560
02561
02562
02563
02564
0256S
02566
02567
02568
02569
02570
02571
02572
02573
02574
02575
02576
02577
02578
02579
02580
02581
02582
02583
02584
02585

1340
134F
1352
1354
1356
1358
1358
135D
135F
1361
1363
1365
1367
1368
1368
136D
1370
1372
1375
1377
1379
1378
137D
137F
1381
1383
1385
1387
1389
1388
138E
1390
1392
1394
1396
1399

1394
1398
1390
139F
13A1
13A3
13AS
13A6

SF
Eé
Al
26
A3
27
sC
20

42 08B

71
20
oc
03

F3

BEQG
JMP
KENSKB LDA
CMP
BCS
JMP
KENSKC LDA
CMP
BNE
BSET
BSET
BRA
KNSKEQ@ INC
JSR
BSET
LDA
BNE
BRCLR
LDA
STA
BRA
KNSEG1 BSET
LDA
STA
LDA
STA
BRA
KENSKD CLR
CLR
KENSKE BRCLR
LDA
STA
LDA
STA
JSR
KNSRTS RTS
*

KENSKB

KENSK1

DTDP+1

HRAMEND*256/256

KENSKC

KENSK1

MODFLG

H$4

KENSKE

0.ERFLG If RAM is full, display "FULL"
2, ERFLG

KNSRTS

X

DTADD

S.FLAG

REFDAT. X

KENSK8

4,FLAG,KNSEQ1

H$2A

LCDM+39

KENSKE

4,FLAG

SDP

DTADS

SOP+1

DTADS+1

KENSK9

DTDOP Clear data table pointer
DTDP+1

4,FLAG.KNSRTS Check plL. ‘fLag
DTADS Display data reviewed
DTOP

DTADS+1

DTDP+1

DTLCD

K K K K K K 2K 5K 2K 3K K 3K 3K K K K K K KK K K 3K K K K 5K 5K 5K 2K 2K 2K 2K 5K 3K KK 3 3 K ¥ K K K K K K

x

* NAME
x*

x

: ENTER DATA (TOROKU> *
*

K 2K 3K 2K 5K 5K 2K 5K 2K 5K 5K 2K 2K 2K 3K 3 3 K 3K 5K 3K K K 3 K Sk K K K K K K K K K 5K 3K 3K 9K 5K 3 ¥ 3 3K K

*

X

* ENTRY : DTOP. LCDM *
* RETURNS : NOTHING *
3 X
24 5K ¢ 2K K 3¢ 5K 3 K K K K 3 K K 3K K 3K e K K 2K 3 K 3 K 3K 3K 3 K 3 K 5K K K 3 3K 3 2K 3K K 3K K 3K 5K XK K K
TOROKU CLR X Clear pointer
TOROK1 LDA LCDM. X

CMP #3820 Data = SP?

BNE TOROK3

CPX #19 SP = 20 digit?

BEG TOROK2

INC X Increment pointer

BRA TOROK1
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02586
02587
02S&8
02589
02590
02551
02592
02593
02594
02595
02596
02597
02598
02599
02600
02601
02602
02603
02604
02605
02606
02607
02608
02609
02610
02611
02612
02613
02614
02615
02616
02617
02618
02615
02620
02621
02622
02623
02624
02625
02626
02627
02628
02629
02630
02631
02632
02633
02634
02635
02636
02637
02638
02639
02640

1126

13A8
13AB
13AD
13AE
1380
1382
1385
13B6
1389
1388
1380
13BF
13C1
13C3
13CS
13C7
13C9
13C8
13CD
13CF
1301
1303
1305
1307
13DA
13DC
13DE
13E0
13E2
13E4
13E6
13E8
13EA
13€C
13EE
13F1
13F3
13FS
13F8
13FA
13FD
1400
1401
1404
1406
1408

TOROK2

TOROK3
TOROK4

MOD9S

TRKC1

TRKC2

TRKCS

TRKC3

TRKC4

TOROKS
TOROKé

TRKRTS
*

JSR
BRA
CLR
LDA
STA
JSR
INC
JSR
CPX
BNE
CLR
LDA
STA
LDX
LDA
CMP
BNE
INC
BRA
CMP
BNE
LDA
LDX
STA
INC
INC
LDA
CMP
BNE
LDA
CMP
BEG
LDX
LDA
STA
INC
BRA
JSR
LDX
JSR
JSR
INC
JSR
CPX
BNE
RTS

LCDMCR Clear display RAM

TRKRTS

X

LCDM, X

DATA Store data in output RAM
OUTDAT Outout data

X

DTADD

#20 Test if 20 digits are entered
TOROK4

TRNS

#20 Initialize pointer for external RAM
HOLD

HOLD

LCDM. X

#3$20 Data = SP?

TRKC2

HOLD If SP, increment pointer
TRKC3

#3823

TRKCS

H$2E

TRNS Load data into saving RAM
REFDAT, X

HOLD Increment pointer

TRNS

HOLD

H38 Complete entering?

TRKC1

TRNS Complete saving?

H18

TOROKS

TRNS

HSFF

REFDAT.X Load $FF into rest area
TRNS

TRKC4

MOVE2 Load data

#20

TELNO1 Change 2bytes into lbyte
OUTDAT

X

DTADD Qutput data

H38

TOROKé Test if entering is complete

4 K 2K 2K 2K 5K 24 K K A K K K K M K K k¢ D 3 3K K K K IR K K KO K K K B K K K K HOK K HOK Xk

X
b3
*

NAME

x*

: SEARCH SPEED DIAL NO.(TAN) *
*

3K KK KK K K K K K K K K K K Sk K K K 3k kK kK X Ok K S 2k K 9K XK K DK K 3K K 0K XK K K XKk K

*
X
K

ENTRY
RETURNS

*
: LCDM *
DIALNO., MEMO. LCDM. CURADP *
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02641 x "

02642 KKK K KK K 3K K K KK 3K K K K oK K KKK KK K K K KKK KK K KK 5K K K K KK K K oK 3K
02643 1409 B6 7A TAN LDA LCDM+9 Load speed dial no.

02644 140B A4 OF AND HSOF

02645 140D B7? 46 STA DTDP+1

02646 140F BE 46 LDX DTOP+1

02647 1411 A6 17 LDA H$17

02648 1413 B7 45 STA DTOP

02649 1415 A6 F7 LDA HSF7

02650 1417 B7 46 STA DTDP+1

02651 1419 AB 09 TAN1 ADD H9 Search data in external RAM
02652 141B B7 46 STA DTOP+1

02653 141D SA DEC X

02654 141E A3 FF CPX HSFF

02655 1420 26 F7 BNE TAN1

02656 1422 AE 14 LDX #20

02657 1424 CD 187C TAN2 JSR INPDAT Load speed dial no.

02658 1427 CD 1838 JSR TELNO2 Change 1 byte to 2 bytes
02659 142A SC INC X

02660 1428 SC INC X

02661 142C CD 18C4 JSR DTADD

02662 142F A3 26 CPX #38

02663 1431 26 F1 BNE TAN2

02664 1433 CD 1476 JSR MEMCLR ClLear memo for redialing
0266S 1436 SF CLR X

02666 1437 E6 84 TAN3 LDA LCOM+19,.X Display speed dial no.
02667 1439 E7 99 STA DIALNO, X

02668 1438 D7 0100 STA MEMO. X

02669 143E SC INC X

02670 143F A3 14 cPX #20

02671 1441 26 F4 BNE TAN3

02672 1443 3F 4B CLR CURADP

02673 1445 CD 110€ JSR LCD

02674 1448 81 RTS

02675 x

02676 KK oK KKK K R K K K S K K K K 3K K oK K K K K K K oK K 3K K oK oK 3 oK K 3K K K K K oK K oK
02677 * *
02678 x NAME : DISPLAY DATA FOR ONE PERSON *
02679 * (DTLCD) *
02680 x *
02681 28 K K K K 2K 3K K K K K 3K K K K K K K ¢ K K K K K K 3k K K 3 K oK K oK K K k¢ o ok oK K
02682 x *
02683 * ENTRY : DTOP *
02684 x RETURNS : LCOM *
02685 * x
02686 KK KK KK KK K KKK KK K K KK K 3K KK oK K KK KK K K K K 3K K 3K K K K K K K KK K KK K
02687 1449 SF DTLCD CLR X

02688 144A CD 187C DTLCD1 JSR INPDAT Load name from external RAM
02689 144D B6 4A LDA DATA

02690 144F E7? 71 STA LCDM. X Display name

02691 1451 CD 18C4 JSR DTADD

02692 1454 SC INC X

02693 1455 A3 14 CPX #20

02694 1457 26 F1 BNE DTLCD1

02695 1459 CD 187C DTLCD2 JSR INPDAT Load dial no. from external RAM
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02696 145C CD 1838 JSR TELNO2 Change 2 bytes to 1 byte

02697 145F CD 18Cé4 JSR DTADD

02698 1462 SC INC X

02699 1463 SC INC X

02700 1464 A3 26 CPX H38

02701 1466 26 F1 BNE DTLCD2 Test if input data is complete
02702 1468 CD 110E JSR LCD Display name and telephone no.
02703 1468 81 RTS

02704 *

02705 KKK K K K KK K KK K 3K K 5K oK K K K 5K K K 3K K 5K 3 3K oK K 3K K 3 K K 3K K K KK K oK K K K oK K KK
02706 * *
02707 * NAME : CLEAR DIAL NUMBER (DIACLR)> *
02708 * *
02709 5HK K K K K K KK K K K 3 K K 5K 3K K 3K K K K K K K K K K K K K 3K K oK 3K 3K K K K K K K o K K K K
02710 * *
02711 x ENTRY : NOTHING *
02712 * RETURNS : DIALNO *
02713 * *
02714 5KK K K 9K K K K K K K K K K K K K K K 3K K K K K K K 3 K 5K K oK K K K 3K K K ok 3K k¢ K o 3K 3K K 5K

02715 146C AE 15 DIACLR LDX H21
02716 146E A6 20 DIACL1 LDA #$20

02717 1470 E7 98 STA DIALNDO-1,X ClLear dial no.

02718 1472 SA DEC X

02719 1473 26 F9 BNE DIACL1

02720 1475 81 RTS

02721 *

02722 KKK KKK KK 3K KK K 3K oK KK K R K K K KK K KK K K 3K 5K K K K K K KK K KKK K K KK oK oK
02723 * *
02724 * NAME : CLEAR MEMO FOR REDIALING *
02725 * (MEMCLR) x*
02726 * *
02727 KK 5K K 5K K 3K K K K K K 3 oK oK K K 3K K K K ¢ K K oK K o K oK K S K 5K K K K K 3K K K oK K K K K
02728 * *
02729 x ENTRY : NOTHING X
02730 * RETURNS : MEMO *
02731 * *
02732 KKK K KK K KK K H KKK KK K KK K K K KK KK K K 3 K K K o S KK K K K KK KKK

02733 1476 AE 1S MEMCLR LDX R21
02734 1478 A6 20 MEMCL1 LDA H#$20

02735 147A E7 FF STA MEMO-1.X ClLear memo for redialing
02736 147C SA DEC X

02737 147D 26 F9 BNE MEMCL 1

02738 147F 81 RTS

02739 *

02740 KK kA K K K K K A K K K K K ¢ K 3K K ¢ K R R K R ke ¢ 3 K Kk e S K 3K 3K o ke ¢ 3K oK ok ok K
02742 x NAME : CLEAR DISPLAY RAM (CLEAR) X
02743 X X
02744 24 K K K K K 3 K K Kk S K K K K K K Bk K 3K 9K ¢ K K 6 e K o Ok K K K K K k¢ oK K 5 K K
02745 x x*
02746 . x ENTRY ¢ NOTHING X
02747 X RETURNS : LCDM *
02748 X X
02749 54 5K 5K 3¢ 2K 2K 5 3K 3K 3 3 K K K oK K K 3 3K K 3 3K K 5K K K 3K 5K K 3K K K K 3 5K K K K K K 3K K KK K K¢

02750 1480 AE 28 CLEAR LDX #40
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02751
02752
027S3
02754
0275S
02756
02757
02758
02759
02760
02761
02762
02763
02764
02765
02766
02767
02768
02769
02770
02771
02772
02773
02774
02775
02776
02777
02778
02779
02780
02781
02782
02783
02784
02785
02786
02787
02788
02789
02790
02791
02792
02793
02794
02795
02796
02797
02798
02799
02800
02801
02802
02803
02804
02805

1482
1483
1485
1486
1488

1489
1488
1480
148E
1490

1491
1493
1496
1498
149A
149C
149E

149F
14A1
14A3
14AS

17
cD
A6
87
Ab
B7
81

Ab
B7
3F
3F

70
FA

03

- 61

FB

42
1258
OF
4B
OE
40

02
6D
6F
6E

CLR1 CLR A

STA LCOM-1.X Clear display RAM

DEC X

BNE CLR1

RTS
X
SRR KKK KKK K KK 5K K KKK KK KKK K KKK KKK AR A A K
* *
* NAME ¢ CLEAR ELAPSED TIME (TELCLR) *
* *
SRR KKK KKK KKK KKK KKK R KKK K K K K K K K 5K oK K oK K K SR K S K KKK KK
* *
* ENTRY : NOTHING *
* RETURNS : TEL *
* *

24 5K K K 2 Sl K K K i K K K ¢ 3K 3 K Sk SR 2 2K X 3K K K ¢ 2K 3K K 5K K K K 3K 3K i 3K 3 O 3 K e 3K ¢ o 3K K 5K
TELCLR LDX #3
TELCL1 CLR TEL-1.X Clear elapsed time counter

DEC X

BNE TELCL1

RTS
x
54K 2K KK KK K K K K 3K KK K K K 4 K K K K K 3K 5K oK K 3 3 K K K 3K K K K K K K K K K K oK K oK K
* b3
* NAME : LOAD CALENDAR & TIME DATA X
X INTO DIAPLAY RAM (SHUCAL)>
* x*
KK 5K oK K K 5K K K 3K K K 5K K K K KK 3K K 5K K 3K 3K B K KK K K K K K HOK K K 8 K K ¢ KK oK K¢
* *
x ENTRY ¢ CALNDR., CURADP *
* RETURNS : LCOM X
x* *

SRR AR KK HAHAH KA R HHKHAHKKKAOKHKHA KK HKHK KKK KHOK
SHUCAL BCLR 3,FLAG Clear flag
JSR CALLCD

LDA HSF

STA CURADP Define cursor position

LDA 814

STA LCDMP

RTS
b 3
4 3K K K K K K 9 KK K K K K K 3 I K 3K Sk oK K 3 3 K 1 K ¢ 3 K K K 3K K 3K 5K 9K K K K oK K 3 3K XK
x* X
* NAME : CHECK CALNDAR & TIME (CALSHU) x*
x x
24 K I 5K 24 K K K K B K Ok K K Kk K K K 2 ¢ B K K K ¢ i oK 2K 3K 3K 9k S 2K ¢ 3 K oK K K HOK KK
* X
* ENTRY : LCDM *
* RETURNS : CALNDR, TELFLG, ERFLG *
x x

51K K K KK K K KKK KR K K oK K 3 K K 3 3K 5K KK 3K 3K K 3K oK KK 3K 3K K S K K R KK KK KKK KK
CALSHU LDA #2

STA CNT Set digit counter

CLR SHUCNT Clear pointer

CLR CALCNT
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02806 14A7
02807 14A9
02808 14AA
02809 14AB
02810 14AD
02811 14AF
02812 14B1
02813 14B3
02814 14BS
02815 14B7
02816 1489
02817 1488
02818 148BC
02819 148D
02820 14BE
02821 14BF
02822 14C1
02823 14C3
02824 14CS
02825 14C7
02826 14C9
02827 14C8B
02828 14CD
02829 14CF
02830 14D1
02831 1403
02832 14DS
02833 1407
02834 14D9
02835 14DA
02836 14DC
02837 140D
02838 140F
02839 14E1
02840 14E3
02841 14ES
02842 14E8
02843 14EA
02844 14EC
02845 14EE
02846 14F0
02847 14F2
02848 14F4¢
02849 14Fé
02850 14F8
02851 14F9
02852 14FA
028S3 14FB
02854 14FC
02855 14FD
02856 14FF
02857 1500
02858 1501
02859 1503
02860 1505

1130

6E

7E
30

Cé
69
0A
6D
22

co

Cco
co
é5

CALSH1

CALSH3
CALSH4

CALSHS

CALSH?

CALSH®
CALSHZ2

CALSHé

DAY

LDX
CLR
CcLC
LDA
CMP
BCS
ADD
BCS
ADD
LDX
BEQ
LSL
LSt
LSL
LSL
LDX
STA
DEC
INC
LDX
CPX
BNE
LDX
LDA
CPX
BCC
BEG
STA
DEC
BNE
RTS
LDX
ADD
CPX
BEQ
CMP
BCC
STA
LDA
STA
INC
BRA
STA
LDA
LSR
LSR
LSR
LSR
LSL
STA
LSL
LSL
ADD
STA
LDA

CALCNT
A ClLear ACCA
Clear bit C
LCDOM+13,X
#'0 Key data = 0-9?
CALS10
#$C6
CALS10
H#30A Convert ASCII into BCD
CNT Load digit counter
CALSH2 Check digit
A Shift 4 bits Left
A
A
A
SHUCNT
SHUSTA, X Store modified data
CNT Decrement digit pointer
CALCNT LCOM+13 increment
CALCNT
HSF CALCNT=157
CALSH1
HS
SHUSTA-1,X Load SHUSE DATA
H3 MONTH and DAY ?
CALSH?
CALSH8 Error
CALNDR-1,X store CALNDR
X
CALSHS IX=0 7
SHUCNT
SHUSTA.X 1st digit?
#1
DAY
SHUSE, X
CALSH8 Error
SHUSTA, X SHUSEdata->SHUSESTA
H2
CNT 2->CNT
SHUCNT Increment SHUCNT
CALSH4
HOLD
SHUSTA
A
A
A
A
A
TRNS
A
A
TRNS
TRNS
SHUSTA
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02861
02862
02863
02844
02865
02866
02867
02868
02869
02870
02871
02872
02873
02874
02875
02876
02877
02878
02879
02880
02881
02882
02883
02884
02885
02886
02887
02888
02889
02890
02891
02892
02893
02894
02895
02896
02897
02898
02899
02900
02901
02902
02903
02904
02905
02906
02907
02908
02909
02910
02911
02912
02913
02914
02915

1507 A4
1509 BB
1508 97
150C Bé
150€ D1
1511 AE
1513 20
1515 4F
1516 87
1518 B7
151A 10
1s1C 20
1S1E B6
1520 Al
1522 26
1524 20

1526 AE
1528 D6
1528 E7
152D SA

152€ 26

1530 SF
1531 Dé
1534 E7
1536 E7
1538 SC
1539 A3
1538 26
153D CD
1540 81

1541 98B

OE
1ASS
71

F8

0100
85
99

14
Fé
110€

AND HSOF

ADD TRNS

TAX

LDA HOLD

CMP MONTH-1.X MONTH data table
LDX #1 1->IX

BRA CALSH6
CALSH8 CLR A

STA BZR

STA TRMFLG

BSET 0.ERFLG

BRA CALSH?
CALS10 LDA CNT

CMP #2

BNE CALSH8

BRA CALSH3

Prepare for error process

x
2k 4 6 ¢ 3K 4 kK K 3K 2K 3K K K K K 4 3 3 K K K 3 3 Ok R K K K K K K K K K 3K K 5K K K K K XK XK XK

* *
* NAME : DISPLAY RETRYING NUMBER *
* (DIAL2) *
* *
KKK KK KKK KK KK KK K KK KK KK KK 3K KK oK K K K K S oK K KK K KoK K
* *
* ENTRY : DIANO2, MEMO *
* RETURNS : LCDM *
* *

KKK KK ORI K KKK A KK AR K KK KK KK KK K KKK K KK KK KK HHOK K
DIAL2 LDX H#14
DIAL21 LDA DIANO2-1.,X Display "RETRY"

STA LCOM. X

DEC X
BNE DIAL21
CLR X

DIAL22 LDA MEMO., X Load retry no.
STA LCDM+20, X
STA DIALNO, X

INC X

CPX #20

BNE DIAL22

JSR LCD Display retry no.

RTS
x
24K 2K K K K K K K I K K K R K I K k¢ 2K A K 3 4 K K K K K I K K K S K K 3 3 K K K K K K K
b3 x
* NAME : INITIALIZE INTERNAL RAM *
* (ARGINT) *
X X
K K 3 K 3K 2K K K 3 K A K 3 A K A K K A K K K K K K B 2 M K K MK K I K K 3 K K XK K K¢ 5K
X X
* ENTRY : NOTHING *
* RETURNS : NOTHING *
X x

KK K OK K SK K K K K K K K 3K 5K KK K K K Sk K KK K Sk 3 3K KK K K Kk K K Kk K KK
ARGINT SEI
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02916 1542 CD 1172 JSR LCDRES

02917 1545 CD 1195 JSR LCDINT Initialize LCD
02918 1548 9A CLI
02%.9 1549 CD 1489 JSR TELCLR Clear TEL counter
02920 154C CD 146C JSR DIACLR
02921 154F CD 1476 JSR MEMCLR
02922 1552 4F CLR A
02923 1553 B7? 6C STA POINTR Clear RAM
02924 1555 B7 6E STA CALCNT
02925 1557 B7? 6D STA CNT
02926 1559 B7? 4B STA CURADP
02927 155B B7 6F STA SHUCNT
02928 1550 C7 0137 STA SHUSEC
02929 1560 B7? 6B STA CNTBIT
02930 1562 B7 44 STA TELFLG
02931 1564 B7? Bé STA TELWAT
02932 1566 C7 0139 STA TELNO
02933 1569 C? 013A STA TELCNT
02934 156C B7 B4 STA REC
02935 156E B7? BS STA MFDAT
02936 1570 B7 42 STA FLAG
02937 1572 B7? AE STA WAIT1
02938 1574 B7? AF STA WAIT2
02939 1576 B7 BO STA WAIT3
02940 1578 B7 B1 STA WAIT4
02941 157A B7? B2 STA WAITS
02942 157C B7 B3 STA MEMOP
02943 157€ B7 4E STA BZRFLG
02944 1580 B7 4F STA BZR
02945 1582 B7? BC STA DIAP1
02946 1584 B7? BD STA DIAP2
02947 1586 C7? 013B STA ERR1
02948 1589 C7 013C STA ERR2
02949 158C B7 BE STA ERFLG
02950 1S8E AE 04 LDX H4
02951 1590 4F ARG16 CLR A
02952 1591 D7 0128 STA ADDRAT-1,X ClLear ADDRAT
02953 1594 SA DEC X
02954 1595 26 F9 BNE ARG16
02955 1597 AE 02 LDX #2
02956 1599 4F ARG17 CLR A
02957 159A E7 51 STA SEC-1.X Clear SEC
02958 159C SA DEC X
02959 1S90 26 FA BNE ARG17
02960 159F AE 02 LDX "2
02961 15A1 4F ARG18 CLR A
02962 15A2 D7 0134 STA SECCNT-1.,X Clear SECCNT
02963 15AS SA DEC X
02964 15A6 26 F9 BNE ARG18
02965 15A8 CD 17A7 JSR TOLCLR Clear TOTAL
02966 15AB CD 17B1 JSR SNGCLR Clear SINGL
02967 15AE AE 0S LDX HS
02968 15B0 6F SC ARG19 CLR CALNDR-1.,X
02969 15B2 SA DEC X
02970 15B3 26 FB BNE ARG19
G HITACHI
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02971
02972
02973
02974
02975
02976
02977
02978
02979
02980
02981
02982
02983
02984
02985
02986
02987
02988
02989
02990
02991
02992
02993
02994
02995
02996
02997
02998
02999
03000
03001
03002
03003
03004
0300S
03006
03007
03008
03009
03010
03011
03012
03013
03014
03015
03016
03017
03018
03019
03020
03021
03022
03023
03024
0302S

15BS
1587
1589
1588
158C
15BE
15C0
15C2
15C4
15CS
15C7
1SCA
15CD

15CE
1500
1501
1502
1505
15Dé
1509
15DA
150C
150E
1SE1
1SE3
1SES
15E8
1SEA
15EB
1SEE
1SF1
1SF3
1SF4
1SF7
1SFA
15FB
1SFE
1SFF
1601
1603
1604
1607
160A
1608

.04

SC
Fo

20
Bé

F9
1001
1038

LDX H4
ARG100 LDA H1
STA CALNDR-1,X

DEC X
BNE ARG100
LDX HS

ARG110 LDA #3%20
STA DIADAT-1.X
DEC X
BNE ARG110

JSR CANCEL Initialize for telephone circuit

JSR CALRST

RTS
*
KKK KRR KKK KKK KK K KK K K K K KKK KKK K KKK K
* *
* NAME : COUNT CHARGE (MONEY) *
* *
KKK KKK KKK AR A K K KN K KKK KK K K KK KK KK K K K
* *
* ENTRY ¢ ADDRAT. SEC *
* RETURNS : SINGL. TOTAL *
* *
ROKOK KKK HOK KKK KKK KO K K I KK K KK KKK KK K K HK KK KK KK
MONEY LDX #2 2->IX

SEC 1->C

MONEY1 CLR A
ADC SECCNT-1,X 1 sec up

DAA
STA SECCNT-1.X
DEC X

BNE MONEY1 IX=07

LDA SEC+1 SEC=SECCNT?

CMP SECCNT+1

BNE MONEY4

LDA SEC

CMP SECCNT

BNE MONEY4

CLR A

STA SECCNT+1 ClLear SECCNT

STA SECCNT

LDX H4

CLC CLear bit C
MONEY2 LDA ADDRAT-1.X Rate+accumulated charge

ADC TOTAL-1,X

DAA

STA TOTAL-1.X

DEC X

BNE MONEY2 IX=07?
LDX H4

CLC 0->C

MONEY3 LDA ADDRAT-1.X
ADC SINGL-1.X rate+SINGL CHARGE
DAA
STA SINGL-1.X
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A

03026
03027
03028
03029
03030
03031
03032
03033
03034
03035
03036
03037
03038
03039
03040
03041
03042
03043
03044
03045
03046
03047
03048
03049
03050
03051
03052
03053
03054
03055
03056
03057
03058
03059
03060
03061
03062
03063
03064
03065
03066
03067
03068
03069
03070
03071
03072
03073
03074
03075
03076
03077
0307e
03079
03080

1134

160E
160F
1611

1612
1614
1617
161A
1610
1620
1622
1624
1626
1628
162A
162C
162F
1632
1635
1638
1639
163A
1638
163C
163E
1640
1643
1645
1647
1649
1648
1640
164E
1651
1653
1656
1658
1658
165D
165F
1661
1664
1666
1662

16672

5A
26
81

Dé
20
D&

F3

6B 37
6B 39
6B 3B
6B 3D

6B 32
6B 34
6B 36
6B 38

6B 35

cD

0128

DEC X
BNE MONEY3

MONEY4 RTS

i******m***********************************m****
: NAME ¢ CHANGE TO ASCII (MNYASC) :
:******x**********m***********x******m**m****x*:
: ENTRY : TOTAL. SINGL. ADDRAT. SEC :
: RETURNS : LCDM i

KKK AR KKK HRHOR KKK KK KKK KKK KK KKK A HHOK KON KKK K
MNYASC LDX CNT
MNYAS1 BRSET 2.CNTBIT.MNYASé TOTAL->AccA
BRSET 3.CNTBIT.MNYAS7 SINGL->ACCA
BRSET 4.CNTBIT.MNYAS8 ADDRAT->ACCA
BRSET S.CNTBIT.MNYAS? SEC->ACCA
MNYAS2 AND #SOF
ADD #'0
LDX CALCNT
STA LCDM, X
DEC CALCNT
LDX CNT
BRSET 2,CNTBIT.MNYAl3
BRSET 3,CNTBIT.MNYAl4
BRSET 4.CNTBIT.MNYALS
BRSET S,.CNTBIT.MNYAlé

MNYAS4 LSR A
LSR A
LSR A
LSR A
ADD B'0

LDX CALCNT

BRSET S.CNTBIT.MNYAL?
MNYA10 STA LCDM, X
MNYASS DEC CALCNT

DEC CNT
LOX CNT
BNE MNYAS1
RTS

" MNYAS6 LDA TOTAL-1.X

BRA MNYAS2
MNYAS? LDA SINGL-1.X
BRA MNYAS2
MNYAS8 LDA ADDRAT-1.X
BRA MNYAS2
MNYAS9 LDA SEC-1.X
BRA MNYAS2
MNYA13 LDA TOTAL-1.X
BRA MNYAS4
MNYAl4 LDA SINGL-1.X
BRA MNYASS
MNYA1S LDA ADCLRAT-1,X
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03081 166E 2C C8 BRA MNYAS4G
03082 1670 A3 01 MNYAlé CPX H1
03083 1672 27 C4 BEQ MNYAS4
03084 1674 €6 S1 LDA SEC-1.X
03085 1476 20 CO BRA MNYAS4
03086 1678& A3 18 MNYA17? CPX H27T
03087 167A 27 C9 BEQ MNYASS
03088 167C 20 CS BRA MNYALO
03089 *
03090 KK K K K K K K K H K S % 3 K S K K 5K K 3 K K K K K 3K K K K K K K 3K 3K K O K K K K K K K K K
03091 * *
03092 x NAME LOAD CHARGE DATA INTO *
03093 x* DISPLAY RAM (SNGSTA) *
030%4 * *
03095 5K 5K KK K 9K K K 3K K K K 3K K K 3K K¢ 3K oK 5K oK 3 ¢ ¢ 5K oK oK 3K 3K 3 oK ¢ 3K K ¢ K 3K K R oK K K K oK KK K o
03096 * *
03097 X ENTRY : NOTHING *
03098 * RETURNS : LCOM X
03099 * *
03100 KK KK 3K K K K K K K 3¢ R K K K K K oK K¢ 3K 5K K oK 3 3 K K o 3K S RO K 3K K K K K K KO K oK
03101 167E CD 1966 SNGSTA JSR LCDMCR
03102 1681 A6 02 LDA H2
03103 1683 B7 6D STA CNT
03104 1685 A6 16 LDA H22
03105 1687 B7 ¢E STA CALCNT
03106 1689 1A 6B BSET S.CNTBIT
03107 1688 CD 1612 JSR MNYASC
03108 148E 18 68 BCLR S,CNTBIT
03109 1690 AE 0D LDX #13
03110 1692 D& 1A2B8 SNGS1 LDA RATDAT-1.X
03111 1695 E7 72 STA LCOM+1.,X
03112 1697 SA DEC X .
03113 1698 26 F8 BNE SNGS1
03114 169A AE 04 LDX H4
03115 169C D6 1AZ8 SNGS2 LDOA SECDAT-1.X
03116 169F E7 8C STA LCOM+15, X
03117 16A1 SA DEC X
03118 16AZ 26 F8 BNE SNGS2
03119 16A4 AE OF LDX #1S
03120 16A6 D6 LAIC SNGS3 LDA CRGDAT-1,X
03121 16A% E7 &8 STA LCOM+23,X
03122 16AB SA DEC X
03123 16AC 26 F8 BNE SNGS3
03124 16AE A6 Q4 LDA R4 4=>CNT
03125 16B0 B7 64D STA CNT
03126 16B2 Aé OE LDA #14 13->CALCNT
03127 16B4 B7 6E STA CALCNT
03128 16B6 18 68 BSET 4,CNTBIT RATE SET
03129 1688 CD 1612 JSR MNYASC data->ASCII
03130 1éBB 19 6B BCLR 4,CNTBIT
03131 16BD A& O34 LDA Hé
03132 16BF B7 D STA CNT
03133 16C1 Ao 26 LDA h38
03134 16C2 27 of STA CALCNT
03135 1608 ¢ .o RLET ZLCONTEIT ZrARZT IET
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0313¢ 16C7 CD 1412 JSR MNYASC data->ASCII
03137 16CA 17 6B BCLR 3.CNTBIT
03138 16CC 81 RTS
03139 *
03140 KKK K 5K K K K K k¢ 3K ¢ k¢ e 3K K 3¢ 3K ¢ 3K 3 k¢ 3K 3K 3K 3 K K K K K 5K K 3K K 3K 3K K K oK 3K 3K 3K 3 k¢ 3K 3K K
03141 * x
03142 X NAME : LOAD ACCUMULATED CHARGE x
03143 * INTO DISPLAY RAM (TOLSTA) x
03144 x *
03145 KK KKK KK R K K K K K 3 K K K K KK 3K K K K KK K K K 3K K 3K K K K K K K oK oK 3K K K oK 3K
03146 * *
03147 * ENTRY : TOTAL X
03148 * RETURNS : LCDOM *
03149 * x*
03150 KR K K K K KK K K 3 K KK K K oK K 3K K K oK K 3K 5K K K K K K KK K K K 3K K K oK KK oK K oK oK 3K
03151 16CD CD 1966 TOLSTA JSR LCDMCR
03152 16D0 AE OF LDX #1S
03153 16D2 Dé 1A1C TOLST1 LDA CRGDAT-1.X
03154 16DS E7 7D STA LCOM+12, X
03155 16D7 SA DEC X
03156 16D8 26 F8 BNE TOLST1
03157 16DA A6 04 LDA H4
03158 16DC B7 6D STA CNT
03159 16DE A6 1B LDOA #27
03160 16E0 B7 6E STA CALCNT
03161 16E2 14 6B BSET 2,CNTBIT Set charge
03162 16E4 CD 1612 JSR MNYASC
03163 16E7 15 6B BCLR 2,CNTBIT
03164 16E9 81 RTS
03165 *
03166 KK KKK K K K K K K K K oK ¢ K 3K K K K K K 3K R K K K K K oK K K oK K K K K oK 5K
03167 * *
03148 * NAME : SET CHARGE PER UNIT TIME X
03169 * (CRGSET) *
03170 * *
03171 58 K K KK K 3K oK K K K ¢ K K 3K K 3 K o 3K R 3 K K 3K K KK K K Kk K KK K K KKk K
03172 * *
03173 x ENTRY : ADDRAT, SEC *
03174 x RETURNS : LCOM x
03175 * *
03176 KKK KK KKK KKK KK K KK KK K K H K K K K KK KK KK KK K K K K K K K K K oK K
03177 16EA CD 1966 CRGSET JSR LCDMCR
03178 16ED Aé AD LDA H#$A0
03179 16EF B7 88 STA LCDM+23
03180 16F1 A6 04 LDA H4
03181 16F3 B7 6D STA CNT
03182 16F5 A6 16 LDA #22
03183 16F7 B7? 6E STA CALCNT
03184 16F9 18 6B BSET 4,CNTBIT Set rate
03185 16FB CD 1612 JSR MNYASC Data->ASCII
03186 16FE 19 6B BCLR 4,CNTBIT
03187 1700 A6 02 LDA H2
03188 1702 B7 6D STA CNT
03189 1704 A6 1E LDA #30
03190 1706 B7 6E STA CALCNT
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03191
03192
031¢3
03194
03195
03196
03197
03198
03199
03200
03201
03202
03203
03204
0320s
03206
03207
03208
03209
03210
03211
03212
03213
03214
03215
03216
03217
03218
03219
03220
03221
03222
03223
03224
03225
03226
03227
03228
03229
03230
03231
03232
03233
03234
03235
03236
03237
03238
03239
03240
03241
03242
03243
03244
03245

1708
170A
1700
170F
1711
1714
1716
1717
1719
1718
171E
1720
1721
1723
1725
1727
1729
1728

172C
172€E
1730
1731
1733
1735
1737
1739
1738
173D
173F
1740
1741
1742
1743
1745
1747
1749
1748
174D
174F
1751
1753
1755
1757
1759

68
1612
6B
0S
1A2B
7A

6F
6D

6F
80

65
Cé

OA

6D
65
6F
6F
80
30
4D
Cé
49
oA
éD
65

BSET
JSR
BCLR
LDX
CRGST1 LDA
STA
DEC
BNE
LDX
CRGST2 LDA
STA
DEC
BNE
LDA
STA
LDA
STA
RTS
*

S,CNTBIT Set rate
MNYASC Data->ASCII
S,.CNTBIT

#S

RATDAT-1.X
LCDOM+9,X

X

CRGST1

H4

SECDAT-1,.X
LCDM+23,X

X

CRGST2

816

CURADP

#1S

LCDOMP

KK K KK K K K 3K 3 2K 2K K 3 K 3K K K K 3K K K 2K 2K K K ¥ K K K K K XK KK 3K K K K HOK KK KK K

X

* NAME

x

X

: STORE RATE COUNTER (RATSET) x*
b3

Kk 2K K 3K 2K 24 2K 3 3K 3 K K 3K K 2K 3K 3 K K K K K K K 3K K K I K K K KK HOK KK KK HOK HOK KK

*

X

* ENTRY : LCOM *
X RETURNS : ADDRAT, SEC. TRMFLG., ERFLG *
x X
20K K K K 3K K K R 3 K K K 3K K 2K 3K K XK K D XK 5K 3K 3K 3K D XK 5K 5K DK 3K XK 3K K K XK XK XK XK K HOK 3K
RATSET CLR SHUCNT

CLR CNT Clear counter

CLR A

LDX SHUCNT
RATSELl LDA LCOM+15,X Store ASCII

CMP #'0 ASCII>0 7

BCS RATSES

ADD H#$C6 ASCIIKS ?

BCS RATSES

ADD #30A 0-ASCII-9

LSL A

LSL A Second digit

LSL A

LSL A

LDX CNT

STA SHUSTA, X Store SHUSTA

INC SHUCNT

LDX SHUCNT

LDA LCDM+15,X Store ASCII

CMP #'0 ASCII>0 7

BCS RATSES

ADD HS$C6 ASCIIK9 7

BCS RATSES

ADD #$0A

LDX CNT

ADD SHUSTA, X
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03246 1758 E7 &5 STA  SHUSTA.X

03247 175D 3C 6F INC SHUCNT
03248 175F 3C 6D INC CNT
03249 1761 BE 6F LDX SHUCNT
03250 1763 A3 08 CPX #8 Rate end ?
03251 1765 26 CC BNE RATSE1
03252 1767 B6 8D ) LDA LCDM+28 SEC ASCII->deta
03253 1769 AD 30 suB #'0 Third digit
03254 176B 25 31 BCS RATSES
03255 176D C7 0137 STA SHUSEC
03256 1770 Bé 8E LDA LCDM+29
03257 1772 A0 30 sSuB #'0
03258 1774 25 28 BCS RATSES
03259 1776 48 LSL A Second digit
03260 1777 48 LSL A
03261 1778 48 LSL A
03262 1779 48 LSL A
03263 177A C7 0138 STA SHUSEC+1
03264 177D B6 8F LDA LCDM+30
03265 177F A0 30 sSus #'0 First digit
03266 1781 25 18 BCS RATSES
03267 1783 CB 0138 ADD SHUSEC+1
03268 1786 C7 0138 STA SHUSEC+1
03269 1789 AE 04 LDX H4
03270 1788 E6 64 RATSE2 LDA SHUSTA-1,X
03271 178D D7 0128 STA ADDRAT-1.X Store ADDRAT
03272 1790 SA DEC X
03273 1791 26 F8 BNE RATSEZ2
03274 1793 AE 02 LDX H2
03275 179S D6 0136 RATSE3 LDA SHUSEC-1, X
03276 1798 E7 S1 STA SEC-1,X Store SEC
03277 179A SA DEC X
03278 1798 26 F8 BNE RATSE3
03279 179D 81 RATSE4 RTS
03280 179E 4F RATSES CLR A
03281 179F B7 4F STA BZR Clear BZR
03282 17A1 B7 43 STA TRMFLG Clear TRMFLG
03283 17A3 10 BE BSET 0.ERFLG Set error process request flag
03284 17AS 20 Fé BRA RATSE4
03285 *
03286 54K K S K 3 1 K Kk K K K 3K B K K 3K K S K K K K KK KK 5K K K K Kk 51 K ok K K K Ok
03287 * %
03288 * NAME : CLEAR ACCUMULATED CHARGE x
03289 * (TOLCLR> X
03290 * *
03291 5K 5K K 5K KK K K K K K K K K KK 3K K 3K K oK 3 o K K S o 5K KoK K 5K K oK K 3K oK 3K 3K K oK K 3K K o ok ok
03292 * *
03293 * ENTRY ¢ NOTHING *
03294 * RETURNS : TOTAL X
03295 * *
03296 5K 5K K K R R K K R K K S K K oK K K oK S K 3K K oK 3K K K K K ¢ K oK K K K 3K K 3K K K 3K S ok 3K K oK 3K
03297 17A7 AE 04 TOLCLR LDX He
03298 17A9 4F TOLCL1 CLR A
03299 17AA D7 0130 STA TOTAL-1,X Clear accumulated charge
03300 17AD SA DEC X
@ HITACHI

1138



03301
03302
03303
03304
03305
03306
03307
03308
03309
03310
03311
03312
03313
03314
03315
03316
03317
03318
03319
03320
03321
03322
03323
03324
03325
03326
03327
03328
03329
03330
03331
03332
03333
03334
03335
03336
03337
03338
03339
03340
03341
03342
03343
03344
03345
03346
03347
03348
03349
03350
03351
03352
03353
03354
03355

17AE 26 F9

1780

1781
1783
1784
1787
1788
17BA

1788
178D
178F
17C1
17C3
17CS
17C7
17C9
17C8
17CD
17CF
1701
1702
1704
1706
1708
170A
170C
170E
17E0
17€E2
17E4
17€E6
17€e8

81

BNE TOLCL1

RTS

*

KKK KKK KKK KKK 3K KK K K K K K KK 3K K K 3K KKK KK K KK K KK K KK R K K KK
* *
x NAME ¢ CLEAR CHARGE (SNGCLR) x*
* *
RORROK KOO K KKK KKK AR KKK K KKK H KKK K KK K K KKK K K
* *
* ENTRY : NOTHING *
* RETURNS : SINGL *
x *

SROKK KK RHHOK KK K KK KK KK KKK KKK K HK KK KA HOR N KK KRN A K
SNGCLR LDX H4

SNGCL1 CLR A

STA SINGL-1,X Clear charge

DEC X

BNE SNGCL1

RTS
x
K 4 K Sk 2 K ¢ 2K 3 2K 3¢ 3K 3 K ¢ K K X 5K 2 5K 3K K 3K 3 K K K 3K 3K 5K 3 5K 3 3K 3 K 3 K 3K K K K KKK
% x
* NAME : MOVE CURSOR FOR SETTING CHARGEx
* (CURRAT> *
X X
KK K 3K K K 2K 3K K K K K K K K K K S K K K K 3 B K K K MK K ¢ 2 3 2K K K 3K K kK 3K K XK 3K XK K K XK
b3 X
* ENTRY : LCDMP X
x RETURNS : LCDMP, CURADP *
b3 X

KKK K KK KK KKK K KKK KK KKK KK K K KK KK KK KKK KKK K
CURRAT LDA LCDMP Load LCDM pointer

CMP H14 LCOMP=14 7
BEQG CURRA1L
CMP H#23 LCDOMP=23 ?
BEQG CURRA2
CMP H#27 LCDMP=27 ?
BEQG CURRA3
CMP #31 LCOMP=31 ?

BNE CURRA4G
DEC LCDOMP 30->LCDMP
DEC CURADP 31->CURADP
CURRA4 RTS
CURRA1 INC LCDOMP 15->LCDOMP
INC CURADP 16->CURADP
BRA CURRA4

CURRAZ LDA H28 28->LCDOMP
STA LCOMP
LDA #29 29->CURADP

STA CURADP
BRA CURRA4

CURRA3 LDA H22 22->LCDMP
STA LCDOMP
LDA H23 23->CURADP

STA CURADP
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lak & {=94
Vo200

03357
03358
03359
03360
03361
03362
03363
03364
03365
03366
03367
03368
03369
03370
03371
03372
03373
03374
03375
03376
03377
03378
03379
03380
03381
03382
03383
03384
03385
03386
03387
03388
03389
03390
03391
03392
03393
03394
03395
03396
03397
03398
03399
03400
03401
03402
03403
03404
03405
03406
03407
03408
03409
03410

1140

17EC B6 40
17EE A1 0D
17F0 27 19
17F2 A1 10
17F4 27 18
17F6 Al 13
17F8 27 17
17FA Al 16
17FC 27 13
17FE Al 19
1800 27 OF
1802 A1 1C
1804 26 04
1806 3A 4B
1808 3A 40
180A 81

1808 3C 40
180D 3C 4B
180F 20 F9
1811 B6 S8
1813 Al 29
1815 27 06
1817 3C 40
1819 3C 4B
1818 20 ED
181D 3A 40
181F 3A 4B
1821 20 E7

1823 E6 71
1825 A4 OF

BRA CURRA4

KK KK K K K K K K K 3 3k 5K K K 3 K 5K 5K 3K K K 3K 5K 2K 3K 36 3k 5K 5K 3 D 9K 5K 3K ¢ 5K 3¢ K oK 5K XK XK

* *
* NANE : MOVE CURSOR FOR SETTING *
* CALENDAR & CHARGE (CURCAL> *
* *
HROKAORHOK AR KRR KKK KKK KKK KA KKK KKK K KKK K KK KKK KKK K
* *
* ENTRY : LCOMP. KEYDAT *
% RETURNS : LCDMP., CURADP *
* *

HOKKOKOKHK KK KK KA KK KKK KK AR KK KK K KKK K K KKK K N K 3K
CURCAL LDA LCDMP Load LCOM pointer

CMP H#13 LCDOMP=13 ?
BEG CURCL1
CMP H16 LCOMP=16 ?
BEQ CURCL2
CMP #19 LCOMP=19 7
BEQG CURCL2
CMP #22 LCDMP=22 ?
BEQ CURCL2
CMP 825 LCOMP=25 ?
BEQ CURCL2
CMP H28 LCDMP=28 ?

BNE CURCLS
DEC CURADP 28->CURADP
DEC LCDOMP 27->LCOMP
CURCLS RTS
CURCL1 INC LCDMP 14->LCDMP
INC CURADP 15->CURADP
BRA CURCLS
CURCL2 LDA KEYDAT RIGHT key or LEFT Key ?
CMP H#$29
BEQ CURCL3
INC LCDMP LCOMP+1
INC CURADP CURADP+1
BRA CURCLS
CURCL3 DEC LCOMP LCDOMP-1
DEC CURADP CURADP-1
BRA CURCLS
b 3
SRR KKK KKK KKK K HK KK KK AR KO K KA KKK KO HOK H KKK K

x* x
* NAME : CONVERT 2 BYTES INTO 1 BYTE  x
* (TELNO1) *
x x
2K K K K K K XK DK K 2K 3K 3¢ 2 2 2K K 3K K XK 2 K 3K 3K 3K 3K 3K 3K K 2K K kK 3K 2K 3 3 K DK 5K K I K i XK K K
x X
X ENTRY  : LCDM x
x RETURNS : DATA *
X b 3

HORH KKK KR K KKK KK K K KK KHOR KO O KKK K K K oK K H K K K KK K oK
TELNO1 LDA LCOM. X Load data
AND HSOF
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03411 1827 E7 71 STA LCOM, X

03412 1829 SC INC X

03413 182A E6 71 LDA LCDM, X

03414 182C Al 20 CMP #$20

03415 182E 26 02 BNE TEL11

03416 1830 A6 FF LDA HSFF

03417 1832 48 TEL11 ASL A

03418 1833 48 ASL A

03419 1834 48 ASL A

03420 1835 48 ASL A

03421 1836 EB 70 ADD LCOM-1,X

03422 1838 B7 4A STA DATA Store data in output RAM
03423 183A 81 RTS

03424 *

03425 SHK K KK K K K K K K K K 3K K K 3 3K K K 3K KKK KK K K 3K K 3K 3K K 3 K K K KK K K K K K K oK oK
03426 * *
03427 x NAME : CONVERT 1 BYTE INTO 2 BYTES *
03428 * (TELNO2> *
03429 * %
03430 KKK R SR K K KK K KK K KKK K 5K K K K oK K K K K K 3K KK K K K K KK K 5K 5K oK KoK oK K K oK 3K
03431 x x
03432 X ENTRY . DATA *
03433 * RETURNS : LCDOM *
03434 * *
03435 KKK K K K K K K K 3K K K K K K K ¢ K 3K 3 K 3 K 5K 3K K K 3K K oK K oK K K K oK 3K oK oK 3K oK oK 3K K
03436 183B Bé6 4A TELNO2 LDA DATA

03437 1830 E7 72 STA LCOM+1,X

03438 183F A4 OF AND HS$OF

03439 1841 AB 30 ADD #3830 Change to ASCII

03440 1843 Al 3F CMP H$3F

03441 1845 26 04 BNE TEL21

03442 1847 R6 20 LDA #$20

03443 1849 20 OE BRA TEL222

03444 184B Al 3A TEL21 CMP #$3A

03445 184D 26 04 BNE TEL22

03446 184F A6 2A LDA H$2A

03447 1851 20 06 BRA TEL222

03448 1853 Al 3E TEL22 CMP #$3E

03449 1855 26 02 BNE TEL222

03450 1857 A6 23 LDA H$23

03451 1859 E7 71 TEL222 STA LCDM, X

03452 185B E6 72 LDA LCDM+1, X

03453 18SD 44 LSR A

03454 18SE 44 LSR A

03455 18SF 44 LSR A

03456 1860 44 LSR A

03457 1861 AB 30 ADD #$30

03458 1863 Al 3F CMP H$3F Change to ASCII

03459 1865 26 04 BNE TEL23

03460 1867 A6 20 LDA #$20

03461 1869 20 OE BRA TEL2S

03462 186B Al 3A TEL23 CMP H$3A

03463 186D 26 04 BNE TEL24

03464 186F A6 2A LDA H$2A

03465 1871 20 06 BRA TEL2S
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03466
03467
03468
03469
03470
03471
03472
03473
03474
03475
03476
03477
03478
03479
03480
03481
03482
03483
03484
03485
03486
03487
03488
03489
03490
03491
03492
03493
03494
03495
03496
03497
03498
03499
03500
03501
03502
03503
03504
0350S
03506
03507
03508
03509
03510
03511
03512
03513
03514
03515
03516
03517
03518
03519
03520
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1873
1875
1877
1879
1878

187C
1870
187F
1881
1883
1885
1887
1889
1888
188D
188F
1891
1893
1895
1897
1899
1898
1890
18%E

189F
18A0
18A2
18A4

Al
26
Aé
E?
81

9B
Bé
87
Bé

3E
02
23
72

4A
00
45

TEL24 CMP HS3E
BNE TEL2S

LDA #$23
TEL2S STA LCDM+1,X

RTS
X
HHKK DATA TRNSFER BETWEEN MICROCOMPUTER AND
* EXTERNAL RAM
x
2K K 2 5K K 5K MK K 5K 5K 2K 5K ¢ 5K 3K 5K 3 5K 3 K 3k K D K D K 3¢ 5K 3K 5K K 3 3K ¢ 3K 3 O 5K K 2K XK 3K 5K XK M oK
X x
* NAME : INPUT DATA FROM EXTERNAL RAM x
x CINPDAT)> *
* *
K 3K K 3K 5K 3¢ 3¢ e 3¢ K 3K ¢ 3¢ K 3K 3K 3K K ke 3K 2K K 3 3K D 5K K 3K K K 5K 5K ¥ 3K 5K K K 5k ¢ k¢ 3k 3¢ 3K 3K 3 XK 3 oK
*: *
x ENTRY : DTDP *
* RETURNS : DATA *
b3 b 3
20 K K 3K K 3 3K K K K K ek K e M K K K 3 3K K 3K K 3 3K 3Kk K DK 3 Ok 3 5K ¢ 3K DK 3 3 ¥ 3K 5K i K MK K K XK
INPDAT SEI Disable interrupts

LDA DTOP+1
STA PBDTR
LDA DTOP

ORA #360

STA PEDTR
CLR PADDR
LDA PEDTR

ORA HS$EO

STA PEDTR

AND H$DF Input data

STA PEDTR

LDA PADTR

STA DATA

LDA DTDP

ORA #3860

STA PEDTR

CLI Enable interrupts

RTS
x
0 54 9K 2K K ¢ K 2K 3 S K 3 K K K 2 3K K K K K Sk 3K K 3K 3K K K K 3¢ 3K 3K K ¢ 3K 3K 3¢ K K X XK 0K XK XK K XK
x x
* NAME : QUTPUT DATA TO EXTERNAL RAM *
* (OUTDAT> * -
b 3 *
2K K 2 5K 3 24 K 3 K K K 3 K XK K e K 3 K 3 K D K ¢ 3K 3 K ¢ 5K 3 5K 3K 3K 3k 3K 5K i 2 5K 5 2 XK K XK XK e Xk
X X
* ENTRY : DATA., DTDP *
* RETURNS : NOTHING *
% X
3Kk 3K K 3K K K K K ¢ 3k 3K Sk K 5 K K K 3K 5K 3 K 3 S K S K S e S e 5K K K 3K ¢ 5K 3K ¢ OK 3K K K XK %
OUTDAT SEI Disable interrupts

LDA DATA

STA PADTR

LDA DTDP
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03521
03522
03523
03524
03525
03526
03527
03528
03529
03530
03531
03532
03533
03534
03535
03536
03537
03538
03539
03540
03541
03542
03543
03544
03545
03546
03547
03548
03549
03550
03551
03552
03553
03554
03555
03556
03557
03558
03559
03560
03561
03562
03563
03564
03565
03566
03567
03568
03569
03570
03571
03572
03573
03574
03575

18A6
18A8
18AA
18AC
18AE
1880
1882
1884
1886
1888
18BA
188C
18BE
18C0
18C2
18C3

18C4
18Cé
18C8
18CA
18CC
18CE

18CF
1801
1803
180S
18D7
1809

Bé
AO
B7
24
3A
81

46
01
46
02
45

46
3A
46
02
45

ORA #$60

STA PEDTR

LDA DTDP+1

STA PBDTR

LDA HSFF

STA PADOR Output data
LDA PEDTR

ORA HSEO

STA PEDTR

AND HSBF

STA PEDTR

LDA DTOP

ORA #$60

STA PEDTR

CLI Enable interrupts
RTS

*
ok SUBROUTINES
%
*
KK KKK KK KKK K K H K KK K KKK KKK KK K K HOK K KA KKK KK

HOK KKK K K K 2K XK K K K K 2K K 5K 5K 5K 5K 5K K K K K K

* *
* NAME INCREMENT POINTER TO EXTERNAL x*
* RAM (DTADD)> *
* *
KKK KO A K KK KA A KKK KK K K K K K KK KK H KK KK KKK K
* *
X ENTRY : DTOP *
* RETURNS : DTDP *
* *

K K 5K 3 K K o K 3 5K 3 3K 3¢ 2K 3 2K 2 3K X 5K 3 2K 3 kK 5K D K 3 K 3K K 5K 3 3K 3 K 3 K K K K 3 2K K K K K 5K
DTADD LDA DTDP+1
ADD HS1 Increment pointer
STA DTDP+1
BCC DTADD1
INC DTDP
DTADD1 RTS
x

KK K K K K 2K 3Kk K K kK K K K K 5K K K K K KK 3K O OK A OK A OK K HKOKOKOKK KK KO KKK K

x* x*
* NAME DECREMENT POINTER FROM *
* -EXTERNAL RAM (DTSUB) *
x X
4 HOK K K K kK K K 5K K K 2K K 2K 5K K 3 K K K K 5K 3K 2K 5K 3 M 3K K 3 K 3K 3K 5K 3K 2K K 9K 5K 5K 5K 3 XK XK K XK
x X
x ENTRY : DTDP *
* RETURNS : DTDP *
x b3

2K 5K 2K K 2 K 3 2K kK K 3 3K K K K K 3K K K K 3 3K 3 K MK K XK K K K 5K K 5K 3K 9K 3K 3K XK 5K 5K K XK XK XK
DTSUB LDA DTDP+1

suB H#58 Decrement pointer

STA DTDP+1

BCC DTsSuBl

DEC DTDP
DTSUB1 RTS
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03576
03577
03578
03579
03580
03581
03582
03582
03584
03585
03586
03587
03588
03589
03590
03591
03592
03593
03594
03595
03596
03597
03598
03599
03600
03601
03602
03603
03604
03605
03606
03607
03608
03609
03610
03611
03612
03613
03614
03615
03616
03617
03618
03619
03620
03621
03622
03623
03624
03625
03626
03627
03628
03629
03630
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18DA
180D
18DE
18E0
18€2
18€4
18E6
18E8
18EA
18€EB
18ED
18EF
18F1
18F3
18F5S
18F8
18FA
18FC
18FE
1900
1903
1904
1906
1908
1909
1508
1900
1910

1911
1913
1915
1917
1919

Bé
Al
27
Al
27

110€

41
08
07
0%
03

x
KK HOK K K K 5K K I kK K 5K K K K K K K K K K K 3K K 5K XK K 3K 5K 3 Ok K 5K K XK K K 3 Ok K %K

* *
* NAME : CLEAR RAM USED (END> *
% *
HOKOR KKK K K K K K H KK K K 3 oK K K KKK oK oK KK KKK K KKK K K HOK KK KK
* *
X ENTRY : NOTHING *
* RETURNS : NOTHING x
* *

SR K K K 9K Sk K Sk 3 9k 2Kk K K K K 3 K K K 3K K 3 K 3K K K K 3 O K K ¢ K ¥ 5K 5K 5K M ¢ 3K 3 XK XK K K
END BRSET 4.WAIT3,END1 Output tone?

CLR A If not, clear RAM

STA MODFLG

STA TRMFLG

STA LCDMP

STA DTCNT

STA DTOP
STA DTDP+1
CLR X

LDA H$1
STA CURADP
LDA #$02
STA FLAG

BCLR 7.BZRFLG
JSR LCDMCR

BRA END3
END1 LDA FLAG If so. display dial no.
AND #$35
STA FLAG
JSR LCDMCR
CLR X

END2 LDA DIALNO. X
STA LCOM+2. X

INC X

CPX #20

BNE END2

JSR LCD
END3 RTS
b 3
KKK KK KR KKK RO HOR A K KKK KK AR KK KK KA A KKK HOK KK KK K KK
* *
* NAME : MOVE CURSOR TO LEFT (LFCRSR> x
* *
oK KKK KRR HOH KR HROK K K KK KK K K oK K K KR K K KR HOK K oK K KKK K
* *
* ENTRY : LCOMP, CURADP, MODFLG. TRMFLG x*
* RETURNS : LCOMP., CURADP *
* *

KKK K KOk K K K K K 5K 3K ¥ K 3 K K K K ¢ K 3K K 3K K K K 5K 3 DK 3K K 2K 3K 3 K K K K K K KK K XK

LFCRSR LDA MODFLG

CMP H$8
BEQ LFCR2
CMP HS9

BEQ LFCRZ
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03631
03632
03633

. 03¢Z4

03635
03636
03637
03638
03639
03640
03641
03642
03643
03644
03645
03646
03647
03648
03649
03650
03651
03652
03653
03654
03655
03656
03657
03658
03659
03660
03661
03662
03663
03664
03665
03666
03667
03668
03669
03670
03671
03672
03673
03674
03675
03676
03677
03678
03679
03680
03681
03682
03683
03684
03685

1918
191E
1920
1922
1924
1926
1928
192A
192C
192E
1930
1933

1934
1936
1938
193A
193C
193
1941
1943
1945
1947
1949
1948
194D
194F
1951
1953
1955
1957
1959
1958
195D
195F
1960
1962
1965

JMP LFCR4
LFCR2 LDA TRMFLG
BEQ LFCR3
LFCR4 DEC LCOMP Move cursor to left
DEC CURADP
LDA HE1
CMP CURADP
BLS LFCR1
STA CURADP
CLR LCDMP

LFCR1 JSR LCD Display cursor

LFCR3 RTS

:***************m*****************************m*
i NAME : MOVE CURSOR TO RIGHT (RTCRSR)> :
:***********************************mm*********:
: ENTRY : LCDOMP, CURADP. MODFLG. TRMFLG :
: RETURNS : LCDMP., CURADP i

KK KKK K K KKK KK SO KK K KKK K H K K K K S KK KKK R AR H KK K HOK
RTCRSR LDA MODFLG

CMP H$8
BEQ RTCR3
CMmpP H$9

BEQ RTCR3
JMP RTCRS
RTCR3 LDA TRMFLG
BEQG RTCR4
RTCRS LDA CURADP
CMP #20
BLS RTCR1
LDX CURADP
LDA LCDM, X
CMP #$20
BEQ RTCR2
RTCR1 INC LCDMP Move cursor to right
INC CURADP

LDA H38
CMP CURADP
BCC RTCR2
STA CURADP
DEC A

STA LCDMP

RTCR2 JSR LCD Display cursor

RTCR4 RTS

X

K K K K K 2K 3 K 5K 3¢ 2 3 K 2K K 3K K K K K K 2K 3 3 K ¢ D ok 21 3 K K 2K K XK K oK K K ¥ K K K
x x
X NAME : CLEAR DIAPLAY RAM (LCDMCR)> x
X *
K K K Sk K K K I K K K ¢ 3K 5K K K K 3K K oK 3 3K 3 K K K i 2K XK HKOH I K kK 3Ok K Ok K K K KK
x b3
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03686
03687
03688
03689
03690
03691
03692
03693
03694
0369S
03696
03697
03698
03699
03700
03701
03702
03703
03704
03705
03706
03707
03708
03709
03710
03711
03712
03713
03714
03715
03716
03717
03718
03719
03720
03721
03722
03723
03724
03725
03726
03727
03728
03729
03730
03731
03732
03733
03734
03735
03736
03737
03738
03739
03740
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1966
1968
196A
196C
196D
196F

1970
1972
1974
1976
1979
197C
197E
1980
1982
1984
1986
1988
198A
198C
1980
198F
1991
1993
1996
1998
199A
199C
199€
19A0
19A2
19A4
19A6
19A8
19AA
19AC
19AF
1981
1983
198BS

AE
A6
E?
SA

81

28
70
F9

x ENTRY : NOTHING *
* RETURNS : LCDM *
* *
K 2K K K K 3 D 2K 3K Sk 1 K 3 K D K 3K K K K 3k K K K K 3K 3K 9k K 3 2 K K K ¢ ke K oK b K K k¢ 3¢ e 5K K oK XK
LCDMCR LDX #40 Clear diaplay RAM

MCR1 LDA #$20
STA LCDOM-1.X

DEC X

BNE MCR1

RTS
b3
KKK K oK KK KK KKK KKK K KK KK KK AR KK AR K KK K K K KKK K K K K
* *
* NAME : CLEAR EXTERNAL RAM (RAMCLR) *
% *
KKK KKK K K K K KK KKK K K K K KK K K K oK oK oK K oK KK K K K K 3K K K K KKK K
* *
* ENTRY : NOTHING *
* RETURNS : NOTHING *
* %

K 2k 3 5K K K K K K K K S K K K K K K ¢ K 3K K K DK e K e 3 K K O e 2K K oK ¢ K K ¢ K ¢ K K oK K oK
RAMCLR CLR DATA
CLR DTDP
CLR DTDP+1
RAMCL1 JSR OUTDAT Clear external RAM
JSR DTADD
LDA HRAMEND/256
CMP DTOP
BNE RAMCL1
LDA HRAMEND*256/256
CMP DTDP+1
BNE RAMCL 1

LDA #$17
STA DTOP
CLR

X
STX DTOP+1
RAMCL2 LDA HSFF
STA DATA
JSR OUTDAT
LDA DTOP+1
ADD H$1
STA DTDOP+1
LDX DTOP+1

CPX H$64

BNE RAMCL 2

LDA HS1F Store RAM check data
STA DTOP

CLR DTDP+1

LDA #$4C

STA DATA

JSR OUTDAT
INC DTDP+1
LDA HE4F
STA DATA
JSR QUTDAT
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03741
03742
03743
03744
03745
03746
03747
03748
03749
03750
03751
03752
03753
03754
03755
03756
03757
03758
03759
03760
03761
03762
03763
03764
03765
03766
03767
03768
03769
03770
03771
03772
03773
03774
03775
03776
03777
03778
03779
03780
03781
03782
03783
03784
0378S
03786
03787
03788
03789
03790
03791
03792
03793
03794
0379%

1988
19BA
198C
19BE
19C1
19C3
19CS
19C7
19CA

19CB
19CC
19CE
1901
1902
1904
1906

1907
1908
1908
1900
19DE
19€0
19€2

19€3
19F2

SF
Eé
D7
SC
A3
26
81

SF

E?
sC
A3
26
81

2A
2R

46
56

189F
46
45
4A
189F

71
0115

14
Fé

011s
8s

12
Fé

INC DTOP+1
LDA #8556
STA DATA
JSR OUTDAT
INC DTDP+1

LDA H$45

STA DATA

JSR OUTDAT

RTS
%
KKK K K K K K K K K XK 5K K K 5K 5K 3K K 2 2K 5K 5K 3K A K K K 5K K 3K K K 2K 3K MK M K K K 5K 3K K XK X K K
b3 b 3
* NAME : MOVE TO REVIEW DATA AREA *
* (MOVE1) *
* x
2K K K K K K K K K XK 3K 5K K K K K K K 5K 2K K 3K 3 K K K K 3K K 3K K K A K K K DK K XK D K K XK K HOK
b3 X
* ENTER  : LCOM *
* RETURNS : REFDAT *
X b 3

24K K K K K K K K K K K M K K K 3K K K 3 K K K M K K K 5K K XK K K K K K 3K M K K K XK XK
MOVE1l CLR X
MOV11l LDA LCDM, X

STA REFDAT,.X Store review data

INC X

CPX #20

BNE MOV11

RTS
b3
2K OK XK K K K K K XK K O K K K XK K K K XK K K K 3 K 5K K 2K 3K K 3K XK 5K 3 3K 3K 3 K 5K 3 K XK XK K
X x*
* NAME : MOVE REVIEW DATA TO DISPLAY  x
* RAM (MOVE2) *
X x
K kO R K K H K K K K K K K K XK K 5K K K K K K 5K K K K K K K K K K OK K K K K HOK HOHOK K K
x* *
* ENTER : REFDAT *
x RETURNS : LCDM *
* *

2K K K K K A K K K K K 2k K K K K K K K D K 3K K K ¢ K K K K 9K 3 5K K 2 K B XK MK K K OK XK
MOVEZ CLR X
MOV21 LDA REFDAT. X

STA LCDM+20,X Store display data

INC X

CPX H18

BNE MOV21

RTS
x
K 9K 3K K K K K K K K K K K K X K K K kK K K K K K K K 3K K K 3 4 A K K O K KK 3OHOK K HOK
x* *
x DATA TABLE *
X *
K K K K K K 5K 3K kK oK X K K K K K K K K K K K K K K 5 K K 5K K K K K X K K 5K Xk K ¢ K K XK X
CALDAT FCC ke / N
TELDAT FCC ‘¢ TIME HE
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03796 1A01 32 MONTH FCB $32,$29,$32,$31,$32.8%31

03797 1A07 32 FCB $32,$32,%$31,.$32,8$31,832
037%8 1A0D OC YOKO FCB $0C. $80. 806,301, 808, $34
03799 1A13 13 SHUSE FCB $13,300, $24, $60. $60
03800 1A18 01 SHUNEW FCB $01,$01,3$00, %00, %00
03801 1A1D 43 CRGDAT FCC ""CHARGE : "
03802 1A2C 52 RATDAT FCC "RATE: '
03803 1A39 S3 SECDAT FCC "SEC: "
03804 1A40 4E NO1 FCC "'NO.?"
03805 1A44 20 NO2 FCC " NO. "
03806 1A4C 20 DIANO1 FCC " REDIAL "
03807 1AS6 20 DIANO2 FCC " RETRY "
03808 1Aé4 2A FULLD FCC Yk FULL x"
03809 1A6C 2A ERRORD FCC "% ERROR x'
03810 *
03811 KKK K K K K K 9K oK K 5K 3K K K K K K 3 K K 3K K K 5K KK K 3K K 3K 3K oK K K oK 3 3K 3K K 5K K 3K K K KK K
03812 x *
03813 * VECTOR ADDRESSES *
03814 x *
03815 365K 3K K 3K 3 3K 3 3K 3K 3K K K K K 5K 2K 3K 3K 5K 5K 2K K K 3K K 3K 3K oK K K K 5K 3K KK K K K K K 3K KK KOOk K
03816 *
03817 1FFé ORG $1FFé6
03818 *
03819 1FFé6 0C2S FDB TIMER2 K88SCN/BUZZER
03820 1FF8 0B8O FDB TIMER1 INT2/TIMER
03821 1FFA 0S00 FDB MAINPR INT
03822 1FFC 0500 FDB MAINPR SWI
03823 1FFE 0500 FDB MAINPR RES
03824 *
03825 END
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4.2 Symbol

Table Listing

ADDRAT
ARG17
BUZC2
BUZZ
BZRFLG
CALRST
CALSH4
CALSH?
CATBLE
CHECKZ2
CHECK?
CHEKS
CHK1S
CHK23
CHK35
CHK4S
CHKS2
CNT
CRGST2
CURCL1
CURLRA
CURLRS

JMPADR
KENSKC
KENSK3
KENSKS8
KEYSET
K88SN1
K88SNé6
LCDBSY
LCDIN1
LCDMCR
LCDMS3
LCDSET
LCDSE?
LCDS
LFCR4
MAIN3
MEMCLR
MFOUT
MFTBLE
MNYASS
MNYA10

0129
1599
0880
0C9S
004E
1038
14CS
14DC
068C
OSF?
0638
OADD
0A0B
0A46
0A89%
0ADS
0807
006D
1718
1808
0B6E
0852
1788
004A
0099
1A56
0050
1459
1904
06AB
0138
0COD
0C24
013E
1358
12ES
131E
0054
0C40
0oc77
11C4
1197
1966
1286
1276
128€
113F
1922
0si1cC
1476
100F
110€E
1645
1643

ARGINT
ARG18
BUZC3
BUZZ1
CALCNT
CALSHU
CALSHS
CALS10
CHATFL
CHECK3
CHEK1
CHK11
CHK1é
CHK31
CHK36
CHK46
CHKS3
CNTBIT
CSTBL
CURCLZ2
CURLRF
CURLRé
CURRAL
DAY
DIALZ
DIAP1
DTCNT
DTSuB

JTBL

KENSKD
KENSK4
KENSK?
KNSEQ1
K88SN2
K88SN7
LCDBY1
LCDIN2
LCOMP
LCDRES
LCDSEl
LCD1

LFCRSR
MAINKS
MAIN4G
MEMCL 1
MFOUTE
MNYASC
MNYAS6
MNYAL13

1541
15A1
0BAC
0CAéb
006E
149F
14CF
1S1E
00s7
0601
098€
0%9A0
OAlF
0AS9
0A8B
OADA
0BOF
0068
0é8C
1811
0871
0856
1702
14F4
1526
008C
0049
18CF
1910
06C1
013C
0C12
0042
013D
1387
12FS
1333
1378
0Cs2
0C7D
11CE
11AF
0040
1172
1278
1118
1911
0504
0S1F
1478
10FS
1612
164E
1661

ARG100
ARG19
BUZC4
BUZZ2
CALDAT
CALSHI1
CALSHé
CANCEL
CHECK
CHECK4
CHEKZ2
CHK12
CHK17
CHK32
CHK42
CHK47
CLEAR
CRGDAT
CSTBLE
CURCL3
CURLR2
CURLRT?
CURRAZ2
DIACLR
DIAL21
DIAP2
DTDP
DTSUB1
ERFLG
ERROR4
FIGURE
FIGS
FULLD
KENSAK
KENSKE
KENSKS
KEYCD
KNSKEQG
K88SN3
K88SN8
LCODSP
LCDIN3
LCDOMST
LCDRS1
LCDSE?2
LCD2
LFCR1
MAINPR
MCR1
MEMO
MFOUT1
MNYAS1
MNYAS?
MNYAl4

1587
1580
0BDS
OCAE
19€3
14A9
14E8
1001
0SE?
0612
0A20
09AS
0A00
0A&D
OR%E
OADC
1480
1A1D
0695
181D
0830
0BSB
1708
146C
1528
008D
0045
1809
00BE
06CE
0808
0C17v
1Aé4
12C1
1388
12F6
0652
1367
0Csé
ocsc
115C
1188
12AB
1176
12A3
1134
1930
0S00
1968
0100
10€E0
1614
1653
1666
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ARG110

KENSK1
KENSKé6
KEYDAT
KNSRTS
K88SN4
K88SN%
LCDINS
LCDINS
LCDOMS1
LCDRS2
LCDSE3

15C0
088D
088C
004F
1258
140D
14D7
1010
0651
062A
0A47
09C?
0A38
0A82
OABE
0811
1482
16EA
0048
180A
0B3F
0Bé7?
17€2
146E
1531
18C4
1449
180A
0695
060C
0BFé6
oc1c
00BF
1349
12C7
1310
0058
1399
0Cé5
0C%4
1148
1198
1280
1178
1270
1130
191E
0512
0589
0083
10EE
1620
1658
1668

ARG16
BUZC1
BUZC6
BZRCNT
CALNDR
CALSH3
CALSH8
CATBL
CHECK1

CHECKé

CHEK4
CHK14
CHK22
CHK34
CHK44
CHKS1
CMPNUM
CRGST1
CURCAL
CURLR
CURLR4
CURLR?
CURRA4
DIADAT
DIANO1
DTADD1
DTLCD1
END1
ERRORD
ERRORS
FIG2
FIGY?
INPDAT
KENSKB
KENSK2
KENSK?
KEYNUM
K88SCN
K88SNS
LCD
LCDINT
LCOM
LCDOMS2
LCDRS3
LCDSEé
LCD4
LFCR3
MAIN2
MDTBLE
MFDAT
MFTBL
MNYAS4
MNYAS?
MNYAl6

1590
0B96
080A
004C
00sD
14C3
1515
067A
OSEF
0620
0A8C
0%€E?
OA44
0A84
OAD1
OAES
0003
1711
17€EC
0812
0B46
0Bé4B
1701
0087
1A4C
18CE
144A
18FA
1A6C
06E7
OBFF
OC1F
187C
1352
12€1
1312
00SA
0C31
0CéB
110E
1195
0071
128C
117A
12A7
1144
1933
0S17
0SE?
008S
10F6
1638
165D
1670

1149
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MNYA17?
MODE4
MOD100
MOD111
MOD130
MOD136
MOD144
MOD20
MODSO
MODSS
MODé63
mMoD82
MOD%1
MONEY
MONTH
MVECUF
OLDKEY
PBDTR
PFDTR
RAMCLE
RATDAT
RATSE4
RTCRSR
RTCRS
RTS1S
SCOUNT
SECDAT
SHUSEC
SNGSTA
STBDAT
TAN3
TELCLR
TELLCD
TELMN4
TELM11
TELM23
TELM31
TELM36
TELM41
TELM46
TELMSB
TELMS2
TELMS?
TELM62
TEL11
TEL24
TEL324
TEL343
TEL364
TELS12
TIMCT3
TIMCT8
TIMSTA
TOLST1
TOROK4
TRKC1
TRKRTS
WAIT3

1678
0591
0882
08F1
0929
0951
097F
06F7
0739
079C
07DS
0816
0876
15CE
1A01
0B7F
00SS
0001
000C
0S7A
1A2C
1790
1934
1945
106E
00sc
1A39
0137
167E
0058
1437
1489
1267
OCCF
OCE?
0014
002E
ODE3
OEAD
OEDD
OFCD
OF62
OF89
OFFD
1832
1873
007F
oocc
OE20D
OF31
11FE
1233
006A
16D2
13AE
13C3
1408
0080

MODE
MODES
MOD101
MOD112
MOD131
MOD140
MOD145
MOD30
MODS1
MODSé6
MOD?
MOD83
MOD92
MONEY1
MOVE1
MVECUR
OUTDAT
PCDDR
PGDDOR
RAMCLR
RATSET
RATSES
RTCR1
RTS11
RTS16
SCR
SHUCAL
SHUSTA
SNGS1
SYSINT
TCNTR
TELCL1
TELMN
TELMNS
TELM12
TELM3A
TELM32
TELM37
TELM42
TELM4?
TELMSC
TELMS3
TELMSS8
TELNO
TEL21
TELZ2S
TEL331
TEL351
TEL371
TELS13
TIMCT4
TIMCTO
TLCNT
TOROKU
TOROKS
TRKC2
TRMFLG
WAIT4

0578
0592
08c3
08FA
0930
09SS
097C
0700
073F
07AA
O7E6
0836
088E
1501
19C8
0B72
18%9F
0006
0007
1970
172C
179€
1953
103E
108A
0010
1491
0065
1692
0523
0070
1488
OCAF
0CD4
OCFC
OE84
0D3A
OE3S
OEB1
OEE1l
OFD3
OF 65
OFA4
0139
1848
1879
00%9C
0DDD
0ESO
OF47
120A
1252
11EA
139A
13F5
13CF
0043
0081

MODEF
MODE6
MOD102
MOD113
MOD132
MOD141
MOD1S0
MOD40
MODS2
MODé
MOD7F
MOD84
MOD93
MONEY2
MOVE?2
NEWKEY
PADDR
PCDTR
PGDTR
RAMCL1
RATSEL
REC
RTCR2
RTS12
RTS17
SOP
SHUCNT
SINGL
SNGS2
TAN
TCR
TELCNT
TELMN1
TELMNG
TELM20
TELM3B
TELM33
TELM38
TELM43
TELM48
TELMSF
TELMS4
TELMS9
TELNO1
TEL22
TEL321
TEL332
TEL361
TEL372
TIMCNT
TIMCTS
TIMC10
TOLCLR
TOROK1
TOROK6
TRKC3
TRNS
WAITS
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0sB8
0SA2
oscc
0900
0940
0959
0980
0709
0759
0780
0800
083C
08A2
1SF4
1907
0056
0004
0002
000D
1976
1733
00B4
1962
104C
1090
0047
006F
0120
169C
1409
0009
013A
0CCO
0CD?9
0000
OE8D
0oD87
OE64
OEB3
OEE3
OFD7
OF6D
OFBA
1823
1853
0040
ODAF
OEOD
0EsC
11F4
124A
1241
17A7
1398
13FA
130E
00Co
0082

MODE?2
MODFLG
MOD103
mM0D120
MOD133
mMOD142
MOD1S1
MOD41
MODS3
MODé61
MOD71
MOD8S
MOD94
MONEY3
MOV11
NO1
PADTR
PODTR
POINTR
RAMCL 2
RATSEZ2
REFDAT
RTCR3
RTS13
RTS18
SEC
SHUNEW
SNGCLR
SNGS3
TAN1
TOR
TELDAT
TELMNZ2
TELMN?
TELM21
TELM3F
TELM34
TELM39
TELM44
TELM49
TELMSO
TELMSS
TELM60
TELNO2
TEL222
TEL322
TEL341
TEL362
TELSO1
TIMCT1
TIMCT6
TIMER1
ToOLCLL
TOROK?2
TOTAL
TRKC4
WAIT1
YERCNT

0s87
0041
08DF
090E
0946
096A
0982
072E
0778
07COo
O7EF
0848
08Bl
1604
19CC
1A40
0000
0003
006C
198F
1788
0115
1941
1056
10CE
0052
1A18
1781
16A6
1419
0008
19F2
0CCs
ococ
0008
0E®S
obB7?
OETB
0EBB
OEF1
OEF2
OF7D
OFDB
1838
1859
0Dé1
0bCé
OE19
OFQD
11FS
122D
0880
17A9
13A8
0131
13E4
00AE
11e4

MODE3
mMaD10
MOD110
MOD121
MOD134
MOD143
MOD160
MOD42
MODS4
MOD62
mMoDo80
MOD90
MOD9S
MONEY4
MOV21
NO2
PBDOR
PEDTR
RAMCL
RAMEND
RATSE3
RSTEND
RTCR4
RTS14
RTS19
SECCNT
SHUSE
SNGCL1
SSR
TAN2
TEL
TELFLG

TELMN3

TELM10
TELM22
TELM30
TELM3S
TELM40
TELM4S
TELMSA
TELMS1
TELMS6
TELM61
TELWAT
TELZ23
TEL323
TEL342
TEL363
TELS11
TIMCT2
TIMCT?
TIMER2
TOLSTA
TOROK3Z
TOTLKY
TRKCS
WAIT2
YOKO

0s8F
O6EE
08EQ
0928
0954
0971
098A
0738
0795
07CE
0801
084C
138D
1611
1908
1A44
0005
0008
0s77?
16A8
1795
10DE
1965
1059
100DA
0135
1Al13
1783
0011
1424
0062
0044
OCCA
OCOD
0D10
0D1S
OOCF
0E96
OECS
OFBD
O0F10
OF83
OFE?
0086
1868
0Dec
00C9
OE24
OF1F
1245
124F
0Cc2s
16CD
13AD
0059
1305
00AF
1A0D



4.3 Cross Reference Table Listing

ADDRAT 0129 00067x 02952 03014 03022 03072 03080 03271

ARGINT 1541 00152 02915

ARG100 15B7 02972% 02975

ARG110 1SCO 02977x 02980

ARG16 1590 029S1* 02954

ARG17 1599 02956x 02959

ARG18 15A1 02961% 02964

ARG1? 1SBO0 02968x% 02970

BUZC 0B8D 01241 01257x

BUZC1 0B96 01257 01260%

BUZC2 0BBO 01258 01264 01271 01274%

BUZC3 OBAC 01266 01272

BUZC4 0BDS 01284 01290

BUZCS O0BBC 01275 01279

BUZC6 0BDA 01259 01278 01280 01289 01292

BUZZ 0C9S 01352 01427

BUZZ1 O0CA6 01428 01434

BUZ22 OCAE 01427 01433 01438

BZR 004F 00018x 00651 00743 00801 00936 01428 01432 01437
01453 01454 01549 01574 01594 01615 01618 01650
01667 01677 01709 01717 01722 01723 01738 01744
01745 01746 01747 01748 01773 01776 01812 01922
01924 01946 01951 02000 02002 02499 02869 02944
03281

BZRCNT 004C 00016x 00376 00381 00384 01260 01262 01265 01268
01270 01833 01835 01918 02498

BZRFLG O04E 00017x 00386 00531 00581 00777 01172 01178 01257
01272 01427 01455 01507 01601 01831 01906 01908
01944 01997 01999 02500 02943 03600

CALCNT O06E 00039x 02369 02388 02408 02410 02419 02422 02423
02805 02806 02824 02825 02924 03047 03049 03060
03063 03105 03127 03134 03160 03183 03190

CALDAT 19E3 02445 03794

CALLCD 1258 01326 02365 02785

CALNDR 00SD 00032x 02300 02311 02322 02351 02405 02413 02833 °
02968 02973

CALRST 1038 01494 01540 01545 01575 01578 01596 01599 01604
01616 01655 01672 01675 01688 01691 01739 01864
01893 01944x 02982

CALSHU 149F 00829 02802%

CALSH1 14A9 02807 02827

CALSHZ 14DD 02816 02837x

CALSH3 14C3 02823x 02876

CALSH4 14CS 02824x 02847

CALSHS 14CF 02829 02835

CALSH6 14E8 02842x 02867

CALSH? 1407 02831 02833

CALSH8 1515 02832 02842 02868x 0287S

CALSHY 14DC 02836x 02872

CALS10 1S1E 02811 02813 02873

CANCEL 1001 01511 01823 01839 01860 01906% 02014 02981

CANCLZ 1010 01909 01913% :

CATBL 067A 00282 00287 00292 00295 00339x

CATBLE 068C 00287 00351

CHATFL 0057 00025 01402 01404 01406 01409 01411

CHECK O0SE? 00120 00271x

CHECKF 0651 00272 00290 00300 00310 00320%
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CHECK1 OSEF 00271 00273x

CHECK2 OSF? 00275 00277

CHECK3 0601 00282x 00288

CHECK4 0612 00283 00291x

CHECKS 062A 00276 00301

CHECKé6 0620 00303% 00309

CHECK? 0638 00304 00311x

CHEK1 098E 00340 00342 00912x

CHEK2 0A20 00344 00993

CHEK3 0A47 00346 01024x

CHEK4 0ABC 00289 01071

CHEKS OADD 00348 00350 01124x

CHK11 0%A0 00918 00921

CHK12 09AS 00914 00916 00920 00923

CHK13 09C9 00923 00939x

CHK14 O0%E7 00940 00944 00952%

CHK1S O0AOB 00939 00967 00969%

CHK16 OAlF 00922 00938 00951 00968 00977 00979

CHK1? 0AOO0 00962 00964x

CHKZ1 0A38 01003 01005x

CHK22 0A44 (01001 01004 01010

CHK23 0A46 00994 01009 01011

CHK31 0AS5% 01025 01033«

CHK32 0A6D 01035 01037 01041 01043

CHK33 0A82 01047 01054x

CHK34 0A84 01031 01053 01055

CHK3S 0A8%9 01029 01032 01039 01042 01057*

CHK36 0ABB 01056 01058«

CHK42 O0QA%E 01073 01080

CHK43 OABE 01082 01084 01088 01094 01096x%

CHK44 0AD1 01101 01106

CHK4S 0ADS 01079 01105 01108

CHK46 OADA 01086 01091 01095 01110

CHK4? OADC 01109 Ol111lx

CHKSF  0Bl11 01135 01143 01146 01148%

CHKS1 O0AE? 01128 01130x

CHKS2 0BO7? 01140 01144x

CHKS3 0BOF 01126 (01129 0il47x

CLEAR 1480 00527 00597 02750

CLR1 1482 027S1x 02754

CMPNUM 0003 (Q0101x Q1407

CNT 0060 00028 0Z173 02188 02367 02386 02403 02411 02421
0242 028032 02815 02823 02845 02873 02925 03040
03050 C3064 3065 03103 03125 03132 03158 03181
03188 (3221 03234 3244 03248

CNTBIT 006B 0Q003éx 32280 02282 02297 02302 02334 02929 03041
03042 03043 03044 032051 3052 03053 03054 03061
03106 03103 03128 03130 03135 03137 03161 03163
03184 03186 03191 03193

CRGDAT 1A1D 03120 03153 0Z&01%

CRGSET 16EA 00850 03177x

CRGST1 1711 03195% Q31283

CRGST2 1718 03200x 03203

CSTBL 068C 00303 00303 (00312 0031

CSTBLE 0695 00308 003a&4x

ul

00358

CURADP 0048 00015+ 00489 00S24 00535 (C0S41  C0634 00639 00641
00676 00682 (00620 (0759 (L926 00998 01043 01047
01050 01078 01099 01102 01107 01137 Gl128 O119;
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01198 01201 01221 01333 01514 01890 02100 0Zo72
02787 02926 03205 03342 03345 03350 03355 03382
03386 03392 03395 03597 03635 03637 03639 03662
03665 03670 03672 03674

CURCAL 17EC 01141 01192 03369%

CURCL1 1808 03371 03385

CURCLZ 1811 03373 03375 03377 03379 03388x

CURCL3 181D 03390 03394x

CURCLS 180A 03381 03384x 03387 03393 03396

CURLR 0B12 00359 00361 01162%

CURLRA OBSE 01193 01203

CURLRF 0871 01162 01171 01174 01176 01177 01180 01183 01204

CURLR2Z 0B30 01170 01175%

CURLR3 0OB3F 01172 01178 01181

CURLR4 0B46 01165 01184

CURLRS 0B52 01186 01190

CURLRé 0BS6 01189 01192

CURLR? 0BSB 01167 01194x

CURLR8 0B67 01196 01200%

CURLRS 0B6B 01199 01202

CURRAT 1788 01144 01202 03332

CURRAL 1702 03334 03344x

CURRAZ 1708 (03336 03347

CURRA3 17E2 03338 03352

CURRA4 1701 03340 03343% 03346 03351 03356

DATA 004A 00014x 00158 00163 00168 00173 02475 02483 02511
02590 02689 03422 03436 03499 03518 03707 03723
03735 03739 03743 03747

DAY 14F4 02840 02848

DIACLR 146C 02003 02715% 02920

DIACLL 146E 02716% 02719

DIADAT 00B7 000S4*x 00955 00973 01610 01628 01636 01664 01968
02978

DIALNO 0099 00043x 00738 00771 00932 00947 01558 01591 02667
02717 02897 03408

DIALZ 1526 01791 01814 02889

DIAL21 1528 (028%90% 02893

DIALZ22 1531 02895k 02900

DIANO1 1A4C Q0731 03806%

DIANO2 1AS6 00764 02890 03807«

DIAPL 00BC 000SSx 00954 00952 00960 00963 00972 00974 00975
00978 01992 02945

DIAP2 00BD 000Séx 01609 01627 01634 01644 01646 01642 01663
01993 02946

DTADD 18C4 02486 02544 02593 02628 02661 02691 02697 03552
03711

DTADD1 18CE 03555 03557

DTADS 00S0 00019% 00551 00554 00S62 00S6S 00586 00588 00598
00600 02554 02556 02561 02563

DTCNT 0049 00013x 02473 02487 02504 02514 02516 03592

DTOP 0045 00011x Q0155 00156 00141 00166 00171 00493 00494
00532 00533 00553 00Ss6 00564 00S67 00587 00589
00599 00601 00699 00700 00702 00704 00706 02469
02471 02506 02509 02521 02524 02527 02529 02533
02558 02559 02562 02564 02645 02646 02648 02650
02652 03487 03489 03500 03520 03523 03532 03552
03554 (03556 03570 03572 03574 03593 03594 03708
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DTLCD
DTLCD1
DTLCDZ2
DTSuUB
DTSUB1
END

END1
END2
END3
ERFLG

ERROR
ERRORD
ERROR2
ERROR3
ERROR4
ERRORS
ERRORS
ERR1
ERR2
FIGURE
FIG1
FIG2
FIG3
FIG4
FIGS
FIGS6
FIG?
FIG8
FLAG

FULLD
HOLD
INPDAT

JMPADR
JTBL

KENSAK
KENSKA
KENSKB
KENSKC
KENSKD
KENSKE
KENSK1
KENSK?2

1154

1449
144A
1459
18CF
1809
18DA

18FA
1904
1910
00BE

0695
1A6C
06AB
06C1
06CE
0é60C
06ET?
0138
013C
0808
0BF6
OBFF
0COoD
0C12
oc1v
oc1c
OC1F
0C24
0042

1A64
O0BF
187C

013E
013D
12C1
1349
1352
1358
1387
1388
12C7
12E1

03709
03732
02565
02688x%
02695x%
02526
03573
00153
00893
03587
03608
03602
000S57x
00921
02541
00124
00395
00377
00395x
00388
00407
00387
00075
00076x%
01242
01312
01318
01321
01322
01323
01324
01327
01308
00008x
00431
00448
00561
00760
Q1177
01482
01931
02515
03599
00407
00059
00157
02688
00081
00080
00495
02525
02531
02535
02528
02539
02469%
02476

03713
03733
02687
02694
02701
03570
03575x%
00501
01971
03603
03612
03614
00122
01010
02871
00376%
03809
00379
00398
00401
00410
00400
00378
00385
01307
01318x
01321
01326%
01328x
01330
01332%
01329
01325
00114
00433
00485
00621
00792
01287
01483
01963
02525
03603
03808
02598
00162
02695
00213
00218
00538
02529
02533
02537
02558
02551
02532
02481

03716 03719
03737 03741

00575 00591
01982 03587

00198 00209
01057 01110
02949 03283

00386

00412
00382 01274
01279 01282

01331 01333
01335%

00125 00271
00434 00448
00487 00492
00623 00668
00794 00817
01321 01322
01485 01487
01964 02404
02545 02548
03605

02599 02603
00167 00172
03486

00216 00293
00219 00298
00568 02466%

02560%
02536
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03721
03745

00603

00387
01147

01277
01838

00389
00450
00520
00670
00819
01323
01798
02412
02552

02610
02474

00296
00299

03725

00711

00388
01733

01291
02948

00391
00451
00522
00725
00847
01324
01800
02444
02560

02612
02488

00313
00318

03727

00832

00412
01734

01837

00401
00465
00536
00727
00849
01366
01883
02468
02784

02848
02510

00316
00319

03728

00862

00414
02540

02947

00403
00467
00550
007s8
01171
01414
01885
02503
02936

02864
02657



KENSK3 12ES
KENSKé4 12F5S
KENSKS 12Fé6
KENSK6 1310
KENSK? 1312
KENSK8 131E
KENSK9 1333
KEYCD 0652
KEYDAT 0058

KEYNUM 00SA
KEYSET 0054

KNSEG1 1378
KNSKEQ 1367
KNSRTS 1399
K88SCN 0C31
K88SN1 0C40
K88SN2 0CS2
K88SN3 0CS6
K88SN4 0CéS
K88SNS 0CéB
K88SNé 0OC77
K88SN7 OC7D
K88SN8 0C8C
K88SN9 0C%4
LCD 110€

LCDBSY 11C4
LCDBY1 11CE
LCDOSP 11SC
LCDINS 1148
LCDINT 1195
LCDIN1 1197
LCDINZ 11AF
LCDIN3 1188
LCDINS 1198
LCDM 0071

LCDMCR 1966

LCOMP 0040

02483
02485
02491
02493
02504x%
02510%
02479
00278
00026x
01184
00028x
02321
00022
01005
01124
02548
02513
02480
01351
01373%
01377
01384%
01385
01381
01398
01400
01408
01366
00393
00635
00796
01108
01887
02129
02242%
02095
02091
02203x%
02204 %
02208
02220%
02206%
00042
00732
01027
02446
02690
03116
03252
03451
00392
00761
03101
00006
00692
00964
01077

02489
02490%
02496
02503
02518
02547
02482
00328
00116
01194
01370
02324
00279
01026
01131
02552x%
02543
02502
01366x
01396
01382x
01394
01392
01395x%
01401
01404x%
01411x
01389
00399
00672
00821
01142
02089
02150
02250
02150x%
02104
02917
02214
02216x
02223
02225
00396
00737
01046
02467
02752
03121
03256
03452
00404
00795
03151
00543
00798
00965
01096

0251%

02519

00190
01413
01379

00912
01033

02542

01403
00405
00677
008s1
01145
02673
02206

02221
02108

00408
00765
01076
02550
02809
03154
03264
03469
00490
01285
03177
00632
00925
00996
01104

02557

00274
03388
01380

00930
01045

02560

01404
00411
00693
00935
01203
02702
02237

02112

00628
00770
01098
02579
02891
03179
03409
03609
00496
01801
03601
00636
00929
01044
01106
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00277
013%0

00945
0107sS

02566%

01410
00491
00729
00950
01222
02901

02129

00647
00931
01132
02589
02896
03196
03411
03666
00525
01886
03606
00638
00934
01052
01130

00302
01392

00953
01080

01415x%
00526
00742
00958
01286
03613

02217

00687
00946
02094
02600
03048
03201
03413
03692
00624
02442
03690
00674
00942
01054
01136

00547
02317

00971
01092

00s80
00762
01007
01334
03641

00688
00957
02409
02643
03062
03224
03421
03763
00671
02501

00678
00949
01071
01187

01168
02320

00999
01097

00625
0077S
01055
01802
03677

00697
01006
02420
02666
03111
03238
03437
03783
00728
02586

00680
00956
01074
01190

1155




LCOMST
LCDMS1
LCOMS2
LCOMS3
LCDRES
LCORS1
LCORS2
LCDRS3
LCDSET
LCDSE1L
LCDSE2
LCDSE3
LCDSES
LCDSE?
LCD1
LCD2
LCD3
LCD4
LCDS
LFCRSR
LFCR1
LFCR2
LFCR3
LFCR4
MAINKS
MAINPR
MAIN1
MAINZ
MAIN3
MAIN4
MCR1
MDTBL
MDTBLE
MEMCLR
MEMCL 1
MEMO
MEMOP
MFDAT
MFOUT
MFOUTE
MFOUT1
MFOUT2
MFTBL
MFTBLE
MNYASC
MNYAS1
MNYAS2
MNYAS4
MNYASS
MNYAS6
MNYAS7?
MNYASS
MNYASS
MNYA10

1156

12AB
1280
128C
12B6
1172
1176
1178
117A
1276
1278

128E
1118

1911
1930
191E
1933
1922
0504
0500
0512
0517
0s1C
0S1F
1968
0SB%
OSES
1476
1478
0100
0083
008S
100F
10FS
10€0
10EE
10F6
110€E
1612
1614
1620
1638
1645
164E
1653
1658
165D
1643

01197
03344
03591
02345
02444x
02444
02446
02172%
02174%
02175x%
02176
02370
02404x%
02404
02406%
02412
02414x
02094 %
02107x
02106
02102
02112x
01173
03638
03628
03433
03631
00114x
00111
00117
00119
00122
00123
03691x%
00202
00207
00800
02734
00064x
000Ss0x*
00052
01559
02038
02031
02032
02031
02035
03040x
03041
03045x%
03055
03063%
03041
03042
03043
03044
03062

01200
03348
03634
02384
02448
02450%
02451
02916
02189
02179
02177
02389
02425
02427%
02428
02429%
02430
02099
02110
02111x%
02115x%
02116
03626%
03641x%
03630
03642
03634%
00114
03821
00120x%
00121
00124
00125
03694
00207
00259
00927
02737
00736
01491
01562
01629
02043x%
02036
02039%
02035
02074x%
03107
03066
03069
03077
03087
03068
03070
03072x%
03074
03088

01219 01889 02789 03207 03332
03353 03369 03383 03385 03391

03640
0244 2%

02403

03632%
00126
03822
00122

00212
02664
00769
01536

01632
02030

02040
03129

03071
03079

03669 03676

03823

00215 00227
02733% 02921
00933 00948

01684 01695
02041 02935

02050
03136 03162

03073 03075
03081 03083
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02668
01928

03185

0308s

02735
01961

03192

03341
03394

02895
02942



MNYAL3
MNYAl4
MNYALS
MNYALl6
MNYAL?
MODE
MODEF
MODEZ2
MODE3
MODE4
MODES
MODES
MODFLG

MOD10
MOD100
MOD101
MOD102
MOD103
MOD110
MOD111
MOD112
MOD113
MOD120
MOD121
MOD130
MOD131
MOD132
MOD133
MOD134
MOD136
MOD140
MOD141
MOD142
MOD143
MOD144
MOD145
MOD1S0
MOD151
MOD160
M0OD20
MOD30
MOD40
MOD41
MOD42
MODSO
MODS1
MODS2
MODS3
MODS4
MODSS
MODSé
MODé
MODé61
MOD62
MOD63
MOD7

1661
1666
1668
1670
1678
0s7B
0sB8
0587
0s8F
0591
0592
0SA2
0041

O6EE
08B2
08C3
08cC
080F
08EO
08F1
08FA
0900
090E
0928
0929
0930
0940
0946
0954
0951
0955
0959
096A
0971
Q097F
097C
0980
0982
098A
06F7
0700
0709
072E
0738
0739
O73F
07s9
0778
0795
079C
O07AA
0780
07CO
07CE
070S
07ES

03051
03052
03053
03054
03061
00118
00199
00192
00197
00195
00202
00203
00007
01878
00228
00246
00731x%
00736
00724
00248
00764
00769x
007s7
00250
00791
00252
00817
00816
00825
00814
00828
00254
00847
00846
00855s
00853
00858
00256
00877
00258
00230
00232
00234
00484
00482
00236
00516
00519
00530
00549
00559
00557
00546
00572
00579
00584
00574

03076x%
03078
03080
03082x%
03086x%
00190x
00210
00196x
00200%
00201x%
00208
00211x%
00194
01972
00431
00724
00734
00741
00745x%
00757
00767
00774
00778x
00791 x
00802x%
00814x
00831
00824x
00827
00823
00832x
00845x
00861
00854 %
00857
00856
00862
00876
00880
00893x
00448x%

"00465%

00482
00498x%
00497

00238

00518x%
00529%
00545
00558
00561
00568x%
00570
00577
00583
00586%
00593

00220
01008 01182

00196 00280 00570 01089 01138
02011 02477 02537 03589 03626

00826 00833

00863%

00499 00502
00240 00S51éx
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01163
03654
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MOD7F

MOD71
mMoD80
MOD82
mMoD83
MOD84
MOD8S
MOD%0
MOD%1
MOD92
MOD93
MOD94
MOD95
MONEY
MONEY1
MONEYZ2
MONEY3
MONEY4
MONTH
MOVE1L
MOVEZ2
MOV1l
mMov21
MVECUF
MVECUR
NEWKEY
NO1
NO2
OLDKEY
OUTDAT

PADDR
PADTR
PBODR
PBDTR
PCDOR
PCDTR
PDDTR

PEDTR

PFDTR

PGDDR
PGDTR
POINTR

RAMCL

1158

0800

OT7EF
0801
0816
0836
083C
0848
084C
0876
088t
08A2
08Bl
138D
15CE
1501
1SF4
1604
1611
1A01
19C8
1907
19CC
1908
0B7F
0B72
0056
1A40
1A44
00ss
189F

0004
0000
000S
0001
0006
0002
0003

0008

000C

0007
0000
006C

0s77?

00S17
00592
00595
00242
00627
00620
00646%
00418
00244
00667
0068S
00705x%
00665
00710
01320
02997%
03014x
03022%
03005
02327
00537
02623
03763
03782x%
01217
00363
00024
00627
00646
00023
02591
03748
00086x
00085x
00088x
00087
00090x%
00089
00091
01710
01947
00092
01563
01659 .
01962
03529
00093
01737
02133
02184
02244
00095*
00094
00037
02219
00160

00528
00596
0059 7%
00618x%
00630
00643%
00649
00642
00665
00684 x
00695
00709
00683
02596x%
02995
03002
03019
03027
03008
02865
03762%
03781
03767
03786
01223
01217%
01372
03804
03805
00138
02626

02181
02130
00148
03488
01374
00149
01452
01711
01952
00151
01580
01685
03491
03531
01429
01854
02135
02187
02247

0137S
02092
02222
00165

00544 00560 00569 00576 00582 00S8S

00604 x

00644 00653%

00694 00696 00712

03028
03796

01391

01399
03517

02237
02151

03524

01480
01731
01953
01488
01582
01696
03493
03534
01431
01856
02137
02207
02249

02093
02923
00170
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01397

01401
03710

02252
02186

01481
01732

01490
01619
0192S
03495

01434
01910

02152
02209

02096
0017s

01412

03724

03492
02211

01508
01825

01492
01621
01927
03497

01436
01912

02155
02212

02097
00177x

03736

03526
02245

01509
01827

01535
01630
01929
03502

01712
01948
02157
02238

02101

03740

03498

01687
01880

01551
01633
01958
03522

01714
01950
02159
02241

02105

03744

03519

01690
01881

01560
01657
01960
03527

01735
02131
02182
02242

02109



RAMCLE 0S7A 00176 00178x%

RAMCLR 1970 00177 03707%

RAMCL1 1976 03710 03714 03717

RAMCL2 198F 03722% 03730

RAMEND 16A8 00100x 02530 02534 03712 03715

RATDAT 1A2C 03110 03195 03802

RATSET 172C 00859 03220%

RATSELl 1733 03224x 03251

RATSEZ2 178B 03270x 03273

RATSEX 1795 03275% 03278

RATSE4 1790 03279% 03284

RATSES 179E 03226 03228 03240 03242 03254 03258 03266 03280

REC 00B4 000S1x 01775 01857 01858 01917 01987 02934

REFDAT 0115 00066x 02491 02512 02546 02609 02620 03764 03782

RSTEND 10DE 01956 02010 02013 02018x

RTCRSR 1934 01179 03654x

RTCR1 1953 03664 03669%

RTCR2 1962 03668 03673 03677x

RTCR3 1941 03656 03658 03660k

RTCR4 1965 03661 (03678%

RTCRS 1945 03659 03662x%

RTS11 103E 01944 01546

RTS12 104C 01946 01747 01952x 02015

RTS13 1056 01952 01953 (019%6%

RTS14 1059 01955 01957k

RTS1S 106E 01967x Q1970

RTS16 108A 01974 01974 01978 01980 01981

RTS17 1090 01957 01981 01983

RTS18 10CE 01945 02011

RTS19 10DA 02009 02016

SCOUNT 00SC  00030% 01383 Q1393

SCR 0010 0009éx 00144

SDP 0047 00012% 02470 02472 02505 02507 02519 02522 02553
02555

SEC 0052 00020x 02957 03003 03006 03074 03084 03276

SECCNT 0135 00070 01316 01317 02007 02008 02962 02998 03000
03004 03007 03010 3011 .

SECDAT 1A3%9 03115 03200 038032«

SHUCAL 1491 00820 02784x »

SHUCNT 006F 0Q0040x 02804 2821 02837 02846 02927 03220 03223
03236 03237 03247 03249

SHUNEW 1A18 02331 03300

SHUSE 1A1Z 02346 02841 03799%

SHUSEC 0137 00071x 02928 03255 03263 03267 03268 03275

SHUSTA 0065 00034x 02822 02829 02833 2843 (02849 (02860 (03235
03245 03246 03270

SINGL 0120 00068 03023 03025 03070 03078 03316

SNGCLR 17B1 01314 02005 029486 03314

SNGCL1 1783 03315% 03318

SNGSTA 167E 01332 03101

SNGS1 1692 03110% 03113

SNGS2 169C 0311iSx 03118

SNGS3  16A6 03120% 03123

SSR 0011 00097x 00146 01350

STBDAT 00SB 00029% 01348 01373 01395

SYSINT 0523 00113 001383

TAN 1409 00650 02643
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TAN1
TANZ2
TAN3
TCNTR
TCR
TDR
TEL
TELCLR
TELCLL
TELCNT

TELDAT
TELFLG

TELLCD
TELMN

TELMN1
TELMNZ
TELMN3
TELMN4
TELMNS
TELMNS
TELMN7Y
TELMIO
TELMI1
TELM1Z
TELM20
TELMZ21
TELM22
TELM23
TELM3A
TELM3B
TELM3F

TELM30
TELM31
TELM32
TELM33
TELM34
TELM3S
TELM36
TELM37?
TELM38
TELM39
TELM4O0
TELM41
TELMG2
TELM43
TELM44
TELM4S
TELM46
TELM47?
TELM48
TELM49

1160

1419
1424
1437
0070
0009
0008
0062
1489
1488
013A

19F2
0044

1267
OCAF
0CCO
oces
occaA
OCCF
OCD4
0CcoD?2
ococ
OCo0
QCE?
OCFC
0000
0D0B
0OD10
0D14
OE84
0e8D
0ESS

0D15
0D2E
0D3A
op87
oo
0DCF
ODE3
OE3S
QE64
OE?B
0E96
OEAD
OEB1
0EB3
OEBB
OECS
OEDD
OEE1
OEE3
OEF1

02651
02657
02666
0004 1%
00099
00098%
00033
01313
02768
00074x*
01916
02450
00010%
01671
01821
02930
01328
01353
01451
01452
01453
01454
01435
01456
0145883
01457
01480
01484
01452
01807

01508

01510
01608
01687
01541
01617
01689
01461
01532
01543
01549
01593
01589
01548
01618
01606
01607
01463
01710
01711
01720
01709
01728
01731
01732
01742
01718

02655
02663
02671
01307
00142
00142
0233%
02004
02770
01679
01986
03795
01312
01693
01822

2384%
01451x%
01487
01459%
0léelx
01463%
01465%
01467%
01460
01487
Q1421
01494
01807
01511x
01502
01512
01671
01699
01546
01643
01692
01831x
01542%
01547
01580
01601
01609
01618x%
01657
01677%
01670
01709
01719
01721
01722
01726x%
01731
01741
01743
01744x%
01725

01310

01238

01240

02344 02427 02429 02748
02767 02919

01770 01803 01805 01817 01841 01843
02933

01318 01451 01513 01602 01603 01670
01694 01719 01721 01741 01743 01749
0182% 01830 01872 01909 01994 (01996

01442 Q1464 01466 01468
01484%

01513
01515
01650%
01693
01568 01576 01579 01597 01600 01409
01653 01656 01669 01673 01676 01686
01657

01687

01730 01740 01751
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TELMSA OFBD 01820 01852

TELMSB QOFCD 01853 01860%

TELMSC OFD3 01859 01862x%

TELMSF OFD? 01777 01815 01818 01824 01840 01851 01861 01864x

TELMSO OEF2 01465 01765x

TELMS1 OF10 01766 01778%

TELMS2 0OF62 01806 01815

TELMS3 OF465 01810 01816x

TELMS4 OF6D 01779 01819

TELMSS OF7D 01821 01825

TELMS6 OF83 01822 01827

TELMS? OF8%9 01825 01827 01829%

TELMS8 OFA4 01826 01828 01841

TELMS9 OFBA 01844 01848 01851x

TELM60 OFDB 01467 01878

TELM61 OFE7 01880 01881 01883

TELMé62 OFFD 01879 01882 01893

TELNO 0132 00073 01538 01557 01569 01571 01586 015920 01683
01768 01807 01809 01845 01847 01915 01985 02932

TELNO1 1823 02625 03409%

TELNOZ2 183B 02658 02696 03436

TELWAT 00Bé 00053x 01531 01534 01544 01681 01716 01724 01726
01729 01750 01765 01772 01811 01850 01862 01914
01984 02931

TEL11 1832 03415 03417

TEL21 184B 03441 03444

TEL22 1853 03445 03448

TEL222 1859 03443 03447 03449 03451

TEL23 186B 03459 03462x

TEL24 1873 03463 03466

TEL2S 1879 03461 03465 03467 03469%

TEL321 0D40 . 01547 01549

TEL322 0061 01556 01564

TEL323 0D6C 01567 01569

TEL324 0D7F 01554 01577

TEL331 0D9C 01588 01590%

TEL332 ODAF 01585 01598

TEL341 ODCé6 01601 01606x

TEL342 0ODC? 01602 01607

TEL343 ODCC 01603 01608

TEL351 ODDD 01612 01616%

TEL361 OEOD 01626 01638

TEL362 OE1? 01637 01642 0lé4dx

TEL363 OE24 01648 01650%

TEL364 Q0E2D 01624 01654

TEL371 OES0 01666 01670%

TEL372 OESC 01662 01674

TELSO1 OFOD 01773 01777

TELS11 OF1F 01780 01785%

TELS12 OF31 01785 01793

TELS13 OF47 01784 01788 01792 01795 01803

TIMCNT 11F4 02266 02281 02295%

TIMCT1 11FS 02296x 02341

TIMCT2 1245 02298 02343
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TIMCT3
TIMCT4
TIMCTS
TIMCTS
TIMCT?
TIMCT8
TIMCTS
TIMC10
TIMER1
TIMER2
TIMSTA
TLCNT
TOLCLR
TOLCL1
TOLSTA
TOLST1
TOROKU
TOROK1
TOROKZ2
TOROK3
TOROK4
TOROKS
TOROK6
TOTAL
TOTLKY
TRKC1
TRKCZ2
TRKC3
TRKC4
TRKCS
TRKRTS
TRMFLG

TRNS
WAITL
WAITZ

WAIT3

WAIT4
WAITS

YERCNT
YOKO

1162

11FE
120A
124A
1220
124F
1233
1252
1241
0880
0C2s
006A
11EA
17A7
17R/%
16CD
16D2
139A
1398
13A8
13AD
13AE
13FS
13FA
0131
0059
13C3
13CF
130E
13E4
1305
1408
0043

00co
00AE
O00AF

0080

0oB1
0082

11E4
1A0D

02301
02302
02309
02329%
02329
02332%
02335
02340x%
01238x%
01350
00035
01319
02965
03298x
01330
03153
00500
02579
02583
02581
02589
02617
02625x%
00069x
00027
02599
02402
02604
02615x%
02606
02587
00009
00666
01024
03632
00060x%
02858
00045
02937
0004 6%
01614
01989
0004 7%
00757
01162
01789
01930
02939
00048x%
00049
01288
01311
02210

02345
02308%
02346
02347
02348x%
02349
02350%
02352
03820
03819
02303
02279
03297
03301
03151
03156
00590
02585
02586
02588
02595
02623
02630
00878
01371
02614
02605
02612
02622
02608x
02631
00200
0081s
01133
03660
02596
02859
01552

01555
01625
02938
00482
00776
01217
01790
01954
03587
01782
00939
01547
02265%
03798%

02307

00602

03015
01386

00483
00822
01181

02608
02862
01572

01564
01638

00516
00791
01484
01796
019S7

01786
00940
01613

02310 02326 02332 02338 02350

02578

03017
01387

00s18
00830
02016

02611
01577

01565
01640

00618
00814
01493
01797
01965

01787
00952
01921
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03068

00539
00845
02481

02615
01622

01573
01652

00652
00923
01539
01813
01981

01793
00969
01991

03076

00s77
00852
02870

02618
01651

01583
01660

00665
00928
01780
01863
01990

01794
00970
02941

03299

00593
00860
03282

02621
01654

01595
01668

00724
00937
01783
01891
02009

01920
01258

00619
00993
03590

02855
01988

01598
01674

00744
00941
01785
01919
02017

02940
01273



Circuit Diagram of the
Intelligent Telephone

-
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Section 5. Circuit

5.1 Circuit Diagrams

Diagrams

Function keys symbols
D.C.=Display Charge
D.A.C.=Display Accumulated Charge
D.E.T.=Display Elapsed Time

10ka

SET C&T=Set Calendar & Time
CLEAR A.C.=Clear Accumulated Charge m

AGOTISIS

HDososYo

wka

1164

Fig. 5.1 Circuit Diagram
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of the Intelligent Telephone
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.2 Pin Location of the HDo305YO

Pin location of the HD6305Y0 for the Intelligent Telephone is

shown in Fig. 5.2.

Note: Meaning of the arrow in the figure

le—  Input

HD6305Y0 |—= Output

te—>= Input/Output

] «—— Photo-coupler }Detect circuit

1] Vss Go [6d4le—— xcO
2| RES Gl |63 jJ=— KC1
TNT G fe—— kC2
4] STBY G3 [61l}e—— KC3 } 8x8 key matrix
5] XTAL G4 |60}+—— KC4 (input data)
EXTAL G5 [59)}+—— KC5
7} NUM G6 [58]e—— KC6
8| TIMER 67 [57}e—— KC7
I/OSW 9l a7 F7 [56]
I/07= Do = ={10] A6 Fe é—»Buzzer
I/06<—D—B6-;-:=_ll As Fs5 §__£L_—>Relay
HM6264AP| I,/05 <——D—é—5—>, [12] 74 rq [53]
(data <41I/04 4—-—D~B—4———->,_]£,_ A3 F3 [52]
bus) 1/03 < DB3 [14] 22 F2 [EI]— R/W| H2572 Read/write
2 15] A1 F1 [50]—— RS | H2572 Register select
[16] 20 Fo [49]——E | H2572 Enable signal
17] B7 B7 [A]——=T1771 _ '»CS2|HM6264AP Chip select
18] Be Eg [47]]——=2 |  =WE } HM6264AP Input/
[19] B5 Es[46)——=4 |  wOE Output select
— ———_ P E——
20} B4 Eq l45] —»6 | Le 21
HM6264AP 4 Az=—[21] B3 E3f44l 8 |  lena;) | HM6264AP
(address bus Ap -+— B2 E2 [43] —= 11T} Wnajg (address bus)
lower 8 bits) A} -— Bl E1 [42] — 5 13| A9 upper 5 bits
‘ .  AQe— BO EO E 15 Ag
KR7 <—[25] C7/Tx D7 [40]
KR6 =—[26] C6/Rx Dg/INT2|39] HD74LS240
KR5 Cs/CK Ds |38]
8x8 key matrix | KR4 < Cq D4 [37]+—— Switch
(strobe signal) § KR3 <> Cc3 D3 [36]
[35]
[34]

KR2 <> C2 D2 }]«——— Photo-coupler conditions
KR] <> C1 D1 ]«——— Photo-coupler |Detect receiving
KRO ==([32] co vee [33]

Fig. 5.2 Pin Location of the Intelligent Telephone
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5.3 Pin Functions

Pin functions cf the Intelligent Telephone is shown in Table 5.1.

"Active Level" in Table 5.1 indicates the following;
High : logical 1
Low : logical O

- : logical 1 or logical 0O

Table 5.1 Pin Functions of the Intelligent Telephone

Active
Level
Pin Name Input/ (High Pin Name Program
(HD6305Y0) Output or Low) Function Devices of Devices Label
AQ Input/ Data bus for RAM (Note) HM6264AP I/03 PADTR
Output
Al Input/ 1/02
Output -
) Input/ I/03
Output
A3 Input/ I/04
Output -
A2 Tnput/ /05
Output -
Ag Input/ 1/06
Output -
Ag Input/ I/07
Output -
A7 Input/ /08
Output
Ag Input/ Data bus for LCD (Note) H2572 DBg PADTR
Output
Aj Input/ _ DBj
Output
A2 Input/ DB
Output
A3 Input/ DB3
Output
A4 Input/ DBy
Output
Ag Input/ DBg
Output B
Ag Input/ DBg
Output
A7 Input/ DB7
Output -
BO Output — Address bus for RAM HM6264AP AQ PBDTR
By Output =~ — (Lower 8 bits) Ay
B) Output — Ao
B3 Output - A3
Bg Output — Ay
Bg Output — Asg
Bg Output — Ag
B7 Output — A7

Note: Data bus for RAM and data bus for LCD use the same port.
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Table 5.1 Pin Functions of the Intelligent Telephone (cont.)
Active
Level
Pin Name  Input/ (High Pin Name Program
(HD6305Y0) Output or Low) Function Devices of Devices Label
Co Input/ Low Key scan strobe signal 8x8 KRO PCDDR
Output key
C1 Input/ Low matrix KR1
Output
Co Input/ Low ' KR2
Output
C3 Input/ Low KR3
Output
Cy Input/ Low KR4
Output
Csg Input/ Low KR5
Output
Cg Input/ Low KR6
Output
Cy Input/ Low KR7
Output
D1 Input High Detect receiving Photo- Collecter PDDTR
coupler
) Input — Detect circuit conditions  Photo- Emitter
coupler
D3 Input — Photo- Emitter
coupler
D, Input High Control hook switch Switch
Eo Output _— Address bus for RAM (Note) HM6264AP A8 PEDTR
Ey Output _ (upper 5 bits) A
Ep Output _ AlQ
E3 Output _ A1l
Eq Output _ A1
Eg Output Low Data output enable (Note) OE
Eg Output Low Data write enable (Note) WE
E7 Output High RAM chip select (Note) CS»
EQ Output _ Data bus for tone output HD61826 COL1 PEDTR
E1 Output _ (Note) COL2
Ep Output _ COL
E3 Output _ ROWL
Ey Output _ ROW
Eg Output _ ROW
Eg Output _ ROW:
E7 Output Low Hook switch ON/OFF (Note) HS
FO Output High Enable signal LCD-II E PFDTR
F1 Output Low Select instruction register RS
High Select data register
F2 Output Low Write data (microcomputer— R/W
LCD-II)
High Read data (microcomputer «—
LCD-II)
Fg Output High Control relay Relay
Fg Output — Output buzzer Buzzer

1168

Note: Address bus for RAM (upper 5 bits), control signal and data

bus for tone output use the same port.
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Table 5.1 Pin Functions of the Intelligent Telephone (cont.)

Active
Level
Pin Name Input/ (High Pin Name Program
(HD6305Y0) Output or Low) Function Devices of Devices Label
Go Input — Key input data 8x8 KCC PGDTR
G Input — key KC1
G2 Input — matrix KC2
G3 Input — KC3
Gq Input — KC4
Gg Input — KCS
Ge Input — KC6
G7 Input — KC7
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Appendix .

Tone Generator with Redial

= FEATURES

® Direct telephone-line operation
® CMOS process for low-power and low-voltage operation
® Uses either a standard 2-of-7 keyboard or the inexpensive matrix

keyboard

Pause input (# key)

Memory clear voltage

Reset voltage

Stable operation by using ceramic resonator
Redial function (#key)

0 or 9 dialing in inhibition pins for PABX system
23-digit redial memory
Redial memory overflow protection (inhibit redial)
On chip power supply voltage sense circuit

® [nternal voltage reference circuit for stable Tone output
® Tone output with low distortion

= BLOCK DIAGRAM

0OSCin OSCout

Voo

1170

4
ZI™ Locic ~—HS
w)
COL, —» ———‘ WRITE COUNTER ]
COL.—H & - = DTME Gen. - TONE:
COL.—{ 2 ROW . COL, MUTE
ROW = & :> RAN 234 bit N | COUNTER > -
ROW.—»+ ™ Vref -
ROW —»H & <— ST
ROW —wp{ 4 © D A -« RD
[ READ COUNTER _Je——
o O,
" n
m ABSOLUTE MAXIMUM RATINGS (Vss =0V)
Item Symbol Value Unit
Power supply voltage Vbp 6.0 \Y
Terminal voltage Vo Vss ~0.3 to Vpp +0.3 v
Operating temperature Topr -20 to +75 °C
Storage temperature Tstg ~55 to +125 °C
O HITACHI

(hP 18)

= PIN ASSIGNMENT

um[j
TONE[ 2]
MUTE([ 3]
ro 4]
i
so[6]
sof7
0SCin[ 8
0SCout[ 9]

Y

[ 18] 11

[17]ROW
16| ROW
_T_4|E?)Wl
[12] CoL.
i) oo
[10] 15

(Top View)




® ELECTRICAL CHARACTERISTICS
® DC Characteristics (Vss = 0V, Vpp = 2.0 to 5.5V, Ty = =20 to +75°C)

Item Symbol Test Condition min. typ. *1 max. Unit
Opcrating voltage (1) Vbp Tone Out Mode 2.5 - 5.5 v
Operating voltage (2) Vbp Non Tone Out Mode 1.7 - 5.5 \%
Reset voltage VDR - 1.5 - v
Memory clear voltage Vbe - 1.15 - A%
Operating current Ipp Tone Out Mode, no load - 300 - uA
fengr e 1o ~ s | - [m

except HS pin 80% Vpp - -
Input High voltage Vi HS pin Vpp =3.0to 5.5V 90% Vpp - - 1 v
HS pin Vpp =2.0 to 3.0V Vpp-0.1 - -
Input Low voltage Vip - - 20% Vpp | V
Input leak current il Pull-up MOS off, ¥iy = 0to Vpp - - 1 uA
Ll:];:[l::lnl:ull-up MOS _Ip (l?(I)A{,,:l?S()RD' ST, S0, S9, ROW, _ 10 _ uA
Output High voltage Vo —Iop =0.1mA (MUTE) Vpp-0.5 - - v
Output Low voltage VoL Ior = 0.1mA (ROW, COL) - - 0.3 v
Output leak current 110! ?lu(;let mg.?lo)”' Vin=0t Vpp C—- - 1 A
® AC Characteristics (Vgs =0V, Vpp=2.0105.5V, T, = -20 to +75°C)

Item Symbol Test Condition min. typ.*1 max. | Unit
Oscillation frequency fosc - 400 - kHz
Oscillation start up time tstr - N - ms
Tone Out ROW TONE Vor Single Tone Mode, 60002 to Vss 200 245 290 mVrms

COLUM TONE | Voc Vpp=2.5105.5V,T,=25C 270 310 360 mVrms

ROW TONE Vor Single Tone Mode, 10k$2 to Vss 245 270 300 mVrms
Tone Out |06 UM TONE | Voc Vpp = 2.5105.5V, T, = 25°C 310 340 370 | mVrms
ROW/COLUM Tone Out | ypey | ¥pp=25105.5V - 2 - dB
Output distortion Dis 10k to Vss, Vpp = 2.5t0 5.5V - 5 7 T

*1 Typ. value is the design value (the standard valuc at Vpp = 2.5V and T4 = 25°C)

a  Description

The HD61826 is specifically designed IC to implement a
DTMF (Dual-Tone Multi Frequency) telephone dialing
system. With low voltage and low-power consumption
CMOS process, it can be operated directly from the
telephone line. This IC generates each DTMF signal by
digitally synthesizing the sinusoidal waveform for the
individual frequencies, using a 400 kHz ceramic oscilla-
tion as frequency reference. The last dial numbers can be
redialed by the simple key operation using an internal
redial memory. The HD61826 can also be used as a
normal DTMF dialer without the redial memory by mode
select input.

In the HD61826, ON HOOK/OFF HOOK is detected by
the HS pin. When the supply voltage is lower than reset
voltage, the HD61826 does not accept any key inputs
independent of the HS pin. When the power supply
voltage is lower than memory clear voltage, the internal
memory data is cleared.

While the telephone is in the OFF HOOK and the supply

NOTES:

voltage is higher than the reset voltage, the oscillator is
enabled by a key input and then this key input is imple-
mented with the key debounce circuit, In this case, if the
first key after the reset (note 1) is other than # and », the
internal memory data is cleared, and then this input key is
encoded and stored into the memory. The following keys
are in turn stored into the memory and converted into
DTMF signal outputs. (note 2)

When the HD61826 is reset after dialing, it will be in the
redial mode with the first # key. However, if the 24 or
more keys have been dialed previously or the memory has
already been cleared, it cannot be in the redial mode.
During the redial mode, any key input is not accepted,
but after the completion of redial, the HD61826 can be
used as a usual dialer. The signal output will stop with the
pause during the redial and the redial starts again with #
key. # key is used to insert the pause data in the mem-
ory. In this case, # key does not influence the output of
signal but is stored in the memory as one digit.

1. In the HD61826, the reset mcuns the clearing of all logic (counter, etc.) except RAM. HD61826 is resct when the
telephone is in the ON HOOK or the supply voltage is lower than the reset voltage.
2. While the key is pushed, the DTMI- signal is kept generating.
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= PIN FUNCTION

® Vpp (Pin 1)

This is a positive voltage supply pin which applies
voltage to the basis of the Vgg pin. HD61826
provides the internal sense circuit for the supply
voltage. To make this circuit operate stable, the
following rising time is necessary.

ARNYAR VAR
/ NN/

Reset
voltage

— Y emor
to=0. ms voltage
Vs

® TONE (Pin 2)

This is a Tone output (DTMF signal output) pin.
Output circuit is N-Channel MOS source-follower
and the resistor to Vss is necessary. Further, to

realize low power consumption in the standby ,O;i"c'f:):‘;'
mode, TONE output MOS and internal Vret circuit signal
are turned off after tone output completed. And
this is synchronous with MUTE signal. DTMF
signal is digitally synthesized by using the 400 kHz

Voo

oscillation as frequency reference. Tone output @__
frequency of HD61826 and its deviation from Tone output
standard DTMF are as follows: N-channel sourcefollower output
Standard Tone Output % Devia- TONE : :'
DTMF Frequency Using | tion from ey )
(Hz) 400 kHz Oscillation | Standard (Vss) '
f, 697 694,44 ~0.37 . i
ROW f2 770 769’23 -0.10 :4-———- Tone output on ———-:
f, 852 851,06 -0.11 ' !
fq 941 938,97 -0.22
fs 1209 1212,12 0.26
COL f, 1336 1333,33 -0.20 MUTE
f, 1477 1481,48 0.30 ] —

As the HD61826 contains an voltage reference
(Vref) circuit, it always generates stable Tone
output amplitude even if supply voltage and
temperature change.
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® MUTE (Pin 3)
This is a pin which mutes the receiver and the
transmitter. Output circuit is P-Channel MOS
open drain.

MUTE . .. High level
While reset, the output voltage is held to Low level.

® RD (Pin 4) Redial Operation

This is an input pin which selects HD61826 opera-
tions: a tone dialer with redial providing memory
function, and a simple tone dialer in which only
normal key input is converted into tone output.
This pin is implemented with the pull-up MOS,
and to realize the low power dissipation on reset,
the pull-up MOS is turned off at the reset. (note 1)

Von

To
internal
logic

P channel MOS open drain output

Vo

(protection diode)

Vss

RD pin Operation Mode Redial Operation
High (to Vpp) T(.)ne Di'a!er available > no ’ljone out wi.th * or #
or open with Redial « Redial/Pause with #
Simple not .
L to V. : . Tone out with * or #
ow (to Vss) Tone Dialer available

NOTES:

1. The input pins, with pull-up MOS which is turned off at the reset, can be applied to RD, ST, S0, S9, HS.
2. The logic is positive. PMOS is ON with the low voltage and OFF with the high voltage.

® ST (Pin 5) Single Tone Test

This is an input pin to put HD61826 in the single
tone mode for tone output test. This pin is im-
plemented with the pull-up MOS which is turned
off at the reset. Further, in the single tone mode,
digital signal for test is output on MUTE. Usually
ST pin should be fixed to High level or open.

S9 pin

To internal logic

ST pin SO pin Operation Mode Tone Output
High (to V|
gh ( pD) - - Dual Tone DTMF Tone out
or open
Low Hig! to ROW Singl
Low (to Vgg) .o e1 Single Tone o RO S.mg e tone out
High Low to COL Single tone out
NOTE: SO and S9 pins should not be Low level at the same time.
G HITACHI
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® S0, S9 (Pin 6, 7) Selection

These are input pins to select functions and each
of them has pull-up MOS which is turned OFF at
the reset. The function of this terminal is to
prevent the O dialing in and 9 dialing in, which is
applied to the telephone subset under the PBX

system. When the first key input after the reset is
0 or 9, all the key inputs including the 0 or 9 key
become invalid after then. In other words, the
signals are not output to TONE and MUTE. Then
the telephone is initialized by the reset.

SO Pin S9 Pin

Function

High (to ¥ pp) or open High (to Vpp) or open

Normal dialing mode

High (to Vpp) or open Low (to Fgg)

9 dialing in inhibition mode

Low (to Vgg) High (to Vpp) or open

0 dialing in inhibition mode

Low (to Vss)

Low (to Vss)

Test mode (for testing IC. Not use.)

® OSCin, OSCout (Pin 8, 9)
These are the input pins for the oscillator and con-
struct the inverter (with disable function to stop
the oscillation). The frequency is stable in the
circuit by using the ceramic resonator. Then the
oscillator section needs two external capacitors.
The ceramic resonator should be 400 kHz and
High Q.

Recommended ceramic resonator:

Oscillation Input, Output

KYOCERA co. Protection device
KBR-400H . M
ex. ceramic oscillation — - r———/\/\/\r——
Cl =100 DF ’/ \\ L Disable
C, =470 pF K7 | i
|‘\ ,/
—-\{\/\/\,744 3

™

-()5(:ill

Claternal 1C)
\;; 0S5Cout

Vi

Vi

Oscillation Circuit

When OSCout is open, a 400 kHz external pulse can be applied to OSCin.

® Vgg (Pin 10)
This is a negative power supply pin.

@ HITACHI

1174



® COL, to COL; (Pin 11 to 13) Colum Input Ot
ROW; to ROW,, (Pin 14 to 17) Row Input

These are input/output pins for a key board which

consist of PMOS pull-up and NMOS driver. (As a

matter of form, these are CMOS.) l <

As the row and column are alternately scanned,

the HD61826 can be connected both to the matrix- ic

type keyboard and the 2-of-7 keyboard. While ::;:MI

waiting for the key input, Rows are High level and

Columns are Low level. And in the reset mode, @

both Row and Column are Low level.

The hold time of the key should be more than

10 ms. (While the oscillation stops, the period for

starting oscillation should be added.) (note 1) The

key debounce time is 20 ms. Tone is remaining I

\ 4

Y

while pushing the key (precisely speaking, after
key operation, tone continues during the debounce
time). But the key operation should meet the
DTMF receiver specification.

NOTES: ; ;
1. The oscillation stops in HD61826;

1. After the reset o
2. After the completkon of Tone output 1/0 Circuit for Keyboard

3. On Pause
_ ROW,
l ! 2 3 ()

ROW

CcoL

Matrix Keyboard 4 5 6 - R((‘)V)V.-,

_ ROW;
(f2)

ROW,
— * 0 # > ()

ROW

/

-¢

2—of-7 Keyboard

Keyboard Configuration

o

—
2

[8)

CO1.1
(f5)

CO01.2
(fs)

When two keys are pushed at the same time, the
key of the smaller number of ROW and COL is
given priority and is entered.
Ex. When 2 and 5 are pushed at the same time,
2 is accepted.
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® HS (Pin 18) Hook Switch
This is an input pin for detecting ON-HOOK/OFF-
HOOK switch. It has a pull-up MOS which is
turned off at the reset.

ON HOOK . ... High (to Vpp) or open

OFF HOOK ... Low (to Vss)

= TIMING CHART

HS _—l J—.I

HD61826 is reset by setting the HS terminal High
level. Even if the HS terminal is fixed to Low level,
the HD61826 is reset when supply voltage is lower
than reset voltage. So without using the HS pin the
HD61826 can control the operation mode by the
monitor of supply voltage. Then, as the pull-up
MOS is turned off with the reset signal, the current
does not increase on reset. An external capacitor
must be provided between the HS pin and Vgs to
prevent the switch from chattering.

@O

0sc m L ﬂ]———l

MUTE | l | l L
2 () (23
; '
ron /MM IS M
ONE o D
k. £ S
wore | ] L
(2) (3)
TONE _____/\[\/" u \—'ﬂ n
L ror tropr
ITONE — Lot lrone:
trrr
Mode Item Symbol min. typ. max. Unit
Normal Dial Pre-Dlglt'ul Pause tprp - 5 — ms
Post-Digital Pause tpop - 44 - ms
"Pre-Digital Pausc tPRP - 5 - ms
Redial Tone 0.ufput time ITONE - 133 - ms
Inter-Digital Pause tipp - 87 - ms
Post-Digital Pause tpop - 44 — ms

® AN EXAMPLE OF KEY OPERATION (RD = High)

UWOOK KEY TONFE T diating in inhibition mode with 50 T Law and §§ = fiRghy
oN ON
Normal Dial ot 0123456 0.1.2,3.4,5,6.tnote) oLy 1230
ON ON
Redial ort = 01 2 34 5 6tnote) OFF 04567 =
Dial alter Redial 78 1.8, ON
ON [V SUN B 14 SR LSRR B P S A
Redia SR Otz 4 s 6T NOTE: , shows that after tone output Mute is
Normal Dial oty leo=12 9.1, Low level and - shows that Mute is High level.
(Pause Entry) ON
Redial orr = 9.
Uncluding Pause) * 1-2,
ON
Dial of 24 digits ot more oy | I I 1 LI IR
24 times 24 times
ON
Prevention of Over Flow orr 2
0l o1
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= APPLICATION CIRCUIT

1
Lo
0SCin OSCout

nh
RD
ST
S0
S9
Vsy

ROW,
ROW.,
ROW
ROW,

x|~ =] —

IS RS RIS
Wl ol o | w

REEER!

@E]
C(ﬁ;:r
W:i

HS

W\
NN

-

@]

2

=

RR C

Speech Circuit
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Appendix II. HA16808NT Data Sheet

—Preliminary-

B Abstract
The HA16808NT is a monolithiec IC including

speech network, tone ringer, and speaker amp.

Therefore the telephone with speaker can be
composed of HA16808BNT and dialer IC.

M Fesatures
* Low voltage operation ------ (1.8Y)

+ AGC according to the line current (Gains of sending,
receiving, DTMF, and melody)

+ Adjustable receiving gain by external resistor (0~ +10dB)

+ Interface for DTMF (Vpps, MUTE, Sending amp. of DTMF signal)

+ Interface for melody IC (Vpp, Sending amp. of melody signal)}

* Noise suppression (No output for the input below noise level. The noise
level can be controlled by external components.)

+ Possible to dial under the on—hook condition (Included speaker amp.)

+ Possible to receive by speaker (Also possible to send with handset in
speaker mode.)

« At the time to send DTMF or melody, backtone comes out from receiver or
speaker,

» Yariable oscillation freq. of ringer by external R, C.

» Variable supply initiation current.

- @ HITACHI
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M Block Diagram

L1
L2
1179

EC

AAA

SW2 (SP)

SW3 (HS)
O
™
L_QF_J
—3~0

127
m
B

-

124]

[F k1Bl [# B B [E] Emﬂ@@%ﬂm& & [

r*23

BUFF AMP.

N
DET.
SHUNT
REG
r
Z
r
' REG

REC AMP
N
L~
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B Haximuw Rating (Ta=2bTC)
NO Item Symbol Rating Unit | Note
1 | Supply Yoltage (OFF HOOK) VL 20 v 1
2 | Supply Current (OFF HOOK) IL 120 nA
3 | Supply Yoltage(Tone Ringer)| Vir 30 )
4 | Operation Temperature Topr —20~+70 C
5 | Storage Temperature Tstg | —55~+125 C
6 | Power Dissipation Pr 950 nW

Note 1) 3 wS Pulse duration

EE Electrical Characteristics

(handset mode)

1180

NO Item Symbol Test Condition Spec. Unit
L mA win, | typ. | max.
1 | Supply Speaking | VL 20 2.3 2.6 2.8 v
2 | Voltage 80 5.0 6.5 8.0 v
3 Dialing 20 55| 6.2 6.6 y
4 80 7.0 10.0 v
5 | Receiving Gain Gr 30 | f=1klz —6.5| —5|—3.5| dB
6 80 —12.5 —11 |—-9.5| dB
7 l Up Mode 30 | Rexps=560Q 5 10 15| dB
8 | Sending Gain Gt 30 | f=1klz 50 | 51.5 53 | dB
9 80 44,5 46 | 47.5 | dB
10 | Side tone . Gsip | 30 f=1klz 40 | dB
11 | DTHF Sending Gain GMF 30 22.5 24 125.5| dB
12 80 19 ]20.5 22| dB
13 | Sending Dynamic Range | DRt 30 | f=1kHz 2.2 | 2.7 Vp-p
14 80 4.5 6.0 Vp-p
15 [ Receiving Dynamic DRR 20 | f=1kHz 0.4 0.6 Vp-p
16 | Range 80 0.8 Vp-p
17 | DTHF Dynamic Range DRME | 20 2.8 4.0 Vp-p
18 80 3.0 Vp-p
18 | DTMF Supply | Stand—by| Vpp 20 1.6 1.8 v
Voltage
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NO Iten ymbol Test Conditions Spec., Unit
[L mA min, | typ, | max,
21 | DTMF Supply | Hute Yoo 20 3.5 3.8 v
Yollage
22 | DTHF Supply | Stand—by{ Ipp 20 200 nh
23 | Current Hute 20 2 nh
24 | DTHF Backtone BTy | 80 | Vin=170uVp-p 40 60 80 | mVp—p
25 | Line Matching Iwpedance| Zin | 20,80{ { =1klz 500 { 600 | -700 Q
(speaker mode)
NO Ttem Symbol Test Conditions Spec. Unit
[L whA min, | typ. | max.
1 | Supply Speaking [ Yisp | 20 3.7 4.1 4.5 v
2 | Yoltage 80 6 9 y
3 Dialing 20 5.2 6.0 6.8 v
4 80 7 10
5 | Receiving Gain Grsp | 30 | [=1kHz —12.5 —10 |-7.5| dB
6 80 —17.5 —15 [—12.5/ dB
7 | Sending Gain Grsp | 30 | {=1kllz 47.5 1 49,5 |51.5| dB
8 80 40 42 44 | dB
9 | Side ton. Csipsp| 30 | {=1kHz 45| dB
10 | DTHF Sending Gain Gursp| 30 21.5123.5125.5| dB
11 80 17.5119.5|21.5| dB
12 | Sending Dynamic Range {DRysp| 50 | f=1klz 2.3 Vp-p
13 | Receiving (SP) Dynamic | DRsp | 50 | Speaker Output 0.8 Vp-p
Range
14 | DTHF Dynamic Range DRMpsp| 20 2.5 Vp_p
15 | DTMF Backtone| Receiver BTupsp| 25 | Vin=120nVp-p 40 60 80 | uVp—-p
16 Speaker 50 400 | 500 { 600 | mVp-p
17 | Line Hatching Impedance| Zinsp| 20,80 270 700 Q
18 | Speaker Amp. Gain Gsp 30 51 8.5 121 dB
O HITACHI




(melody mode)

NO Item Symbol Test Conditions Spec. Unit
[L nA min, | typ. | max,
1 | Supply Voltage Viup | 20 3.7 4.2 | 4.7 v
2 80 6 9 v
3 | Melody IC Voltage | Vpu 20 1.2 1.5 1.8 v
4 | Supply Current | Ipn 20 200 uh
5 | Melody Sending Gain Gup 30 | f=1kHz 23 25 27 | dB
6 80 20 22 24| dB
7 | Melody Sending Dynamic | DRyp | 30 | {=1klz 2.2 Vp_p
Range
8 | Melody Back |Receiver |BTyp | 30 | {=1kllz 30 60 90 | mVp-p
9 | tone Speaker 30 [ Vin=70w¥p_p 350 | 450 | 550 | mVp—p
(tone ringer)
NO Iten Symbol Test Conditions Spec. Unit
win, | typ. | max,

1 | Supply Initiation Voltage| YTn 17 19 21 Y
2 | Supply Initiation Current| ITn 0.7 1.5 3.0 whA
3 | Sustaining Voltage Vsus 9 11 v
4 | Sustaining Current Isus Vin=15V 0.5 1.0 | 2.0 | mA
5 | Output “H™ Voltage You Vin=24Y, log=—10wA |20.0 | 21.5 | 22.5 v
6 | Output “L™ Voltage YoL Vin=24Y, IoL=10mA 0.741 1.0} 2.0 y
7 | Output Frequency fL Ry=165kQ, C,=0.47uF 9 10 11| Hz
8 fy, :=190kQ, C,=6800pF | 460 | 510 | 565 | Hz
9 fu Vin=24Y 575 | 640 | 705 | Hz
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B Test Circuit

(TOP VIEW)
c3 (s2)o———OxX
A O iy T 1 42 L————O/O————
4 CO_[ I —
B O It 2 41— 26
cO 3 B T
— —1
p O— 4 39 —-‘[—C:@‘
f—ro }— W
5 38 8 v
5O cl — i R16
—in——lr—%;——— 6 37 —WA-
Rl }— —1 | R15
F O 7 36 oo
¢ O 8 35 H =
c2 Rz M [c2z, 23
— 9 R4
R3 %__. HA16808NT — V-
L—A——10 33 3] QO u
—1 1 +
u O 11 32 H— it
1 O > 12 31 H
W— 13 30 —QO T
I O— —— = €204,
k O R 14 129 1 H
e (S1) 1] pry iR EKLEN
—5\»——-‘7 Ccer 16 27 Ic’m by
S
O o - “’ﬂ___ —O
L e 17 26 [T }?:17
WO T e 25 [T 16 e
O % it AW
N 10 19 24 R10
e - O R
0O ST 20 23 RIE b
R9 | clax
21 22 Lt an— T QO Q
I cl2f Ic13 5
" R
o R8 Unit:
5"; R (Q)
c (F)

CNo.| C Value [No.|C Value [No.|C Value [No.|C Value [No. C Value [No.|C Value
0 1000P 1 0.47n 2 6800p 3 221 4 22n 51 0.015n
6] 0.033u 7 3.3n 8 2.2 g1 0.47u 10 2.2n 11 0.47u

12| 0.047q |13 0.047n |14 2.2u (15| o0.1p |16 lp |17 Lu
18 100y |19 3.3p |20 330y (21| 2.2 |22 In 23] 2200p
24 100 |25 0.47u |26 0.068y

RNo.|R Value RNo.[R Value RNo.|R Value RNo.|R Value RNo.{R Value RNo.|R Value
1 165K 2 190K 3 13K 4 13K 5 13K 6 2.4K

7 12K 8 110 9 10 10 10 11 180 12 51K
13 8 14 510K 15 10 16 30 17 560K
@ HITACHI
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M Pin Descriotion

1184

Pin Synbol Function Function l Symbol Pin
No. No.
1 |HIC1 Mic. Input Hook Switch N 42
2 |MIC 2 AGC AGC 41
3 | GND Tone Ringer Voice SW Gain Adjustment | VS3 40
4 | OUTPUT (Noise Suppression)
5 |Vec Decide the Suppression VS4 39
6 LOW FREQ. Level (Speaker Receive)
7 | TIME On at Speaker Mode SP SH 38
CONSTANT Detect the Line Current | ILDET 37
8 | HIGH FREQ. Bridge part 1 BRG1 36
9 | TINE Bridge part 2 BRG2 35
CONSTANT Loss Pad on Speaker mode | ALC 34
10 |RsL Variable Ysp Voltage Vsp ALT 33
11 | MUTE DTHF Mode (21.6V) Regulating Capacitor BIPS 32
12 | HOLD On at Helody Mode Speaker Amp. GND GND 2 31
Line L1 30
13 |[Rs Decide IC Bias Current | Speaker Part Regulator Vsp 29
14 | GRCT Adjust Receiving Gain | Compensating Capacitor COMP1 28
15 | BRG3 Receiving Signal Input | Speaker Amp. Output SP oUT 27
16 | BRG4 one part of the bridge)] Spesker Amp. Input SP IN 26
17 | MEL Helody Input Buffer Amp. Output BUFF OUT 25
18 | Vrer2 Melody IC Supply Buffer Amp. Input BUFF IN 24
Voltage Receiver Output REC1 23
19 | DTHF DTHF Input REC2 22
20 | Vgerl DTHF IC Supply Voltage | Line (GND) L2 21
@ HITACHI




B Connection Arrangement and Application Circuit

Cexo N4 SW3 (1S)
— (1] mc2 us |43 3
MIC
M AGC 141
1000p el [ Cex19
0.068u
E GND vs3 E it
2 Rex17 560K 0-68u
Cex1 0.22y y
——8——4F—~E OUTPUT vs4 E’—‘—* exif 0.47
= 1. 3~o
13| Vee SPSW (38 sw2(sp)
Cex2 0.47u pgal AAA
—-———-l;:;— Glcy ILDET (37 PSR
1601({—1: — A
7|r BRIDGEL 36 WA
1 == Rex15 10
ryn +y
R BR 2 =
Rex2 200K i IDGE2 35 Cex1d 10p
Cex3'6800p = Cex&) 1p
St 9lc, ALC (34] %
T 15 Pex12 510
Pex K A
-—~——-’VW—‘———-@ RSL Vsp ALT [33] v
Cex12-1 2200p
| 135k +
“L1{MUTE BIPS }_L] Coxl2 2”_2};
SWY (HOLD)
12|HOLD arp2 31}
Rex4 13K — Ll
————W————13|rs L1 (30}
Rex5 20K Cex11 330u
-———w=———{T|creT vsp [29] -
Rex6 13K
Cex10 3.3
Rex? 2.4k—1—{L5|BRIDGE) conp {28} = it -
G318
0.015u | — hd
sp our 27—t
Cex4-ll—l|r3-J —{L6{BRIDGE4 Icex7 1004 L2
0.033p]
s et — i
1t 17|8elod sP IN |26
Helody Coxi5 2.2p | &7 of N 128 s
1
| I ‘ {18|vRer2 BUFF oUT [25} -
Cex15-1 0.47n IRexll 51K
14 [ al J—y
L] k ' BUFF IN L2___4]—
DTHF Py iy mn (0] L Cex? 1p .
[Py >3k
1c ro—| {20] vrera RECL [23]
Cex16-1 0.47n
far]r2 REC2 [22}
4 Cex5 3 Pex8
+F3.3n [110
(TOP VIEW)
Note) @) Pin must be separated with other GNDs and be connected to
L2 directly. Unit (R ()
C (F)
External Components are only for relerence,
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SENDING GAIN VS, LINE CURRENT
55

1186

= 50 >
=
& \—-
=45
2
=
G 40
0 20 40 60 80 100
Line Current IL (mA)
RECEIVING GAIN VS. LINE CURRENT
0
5 -5
& \
S —10 N
2 DE—
K
& —15
0 20 40 60 80 100
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DTMF SUPPLY VOLTAGE VS,

LINE CURRENT

40
DTMF Operption
=
o 30
[=]
o>
Q
oo
3
3 20
=2
> Stand—by
a
A
@ 10
=
=
(=)
0 20 40 60 80
Line Current IL (md)

DTMF SUPPLY

CURRENT VS,

100

LINE CURRENT

4
=
E
a 3
=
§ DTMF Operatipn
s 2
>
iy
Q,
a
L 1
=

Stand—by
0 20 40 60 80
Line Current IL (mA)

100

®
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PPLY VOLTAGE VS.

MEL
LIN

ODY IC SU
E CURRENT

o
.
o

(A) HAA

0 =] 0
. . .
-t -t o

juadany Ljddng J] Apo[3y

40 60 80 100

Line Current

20

It (wd)

PPLY CURRENT VS,

o

1.0

0
r~

.
(=}

(yw) HQI

0.25

n
.
(=4

juaian) £]ddng J[ Apo|aj

40 60 80 100

Line Current

20

(wA)

IL
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Gur (dB)

DTNF Gain

Gursp (dB)

DTMF Gain (On—hook Dial Mode)

30

25

20

15

o

25

20

15

DTMF GAIN VS, LINE CURRENT

Line Current

(ON—HOOK DIAL MODE)

Wz

20 40 60 80 100
Line Current IL (wA)
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Is (wA)

Supply Current

Gyp (dB)

Melody Gain

MELODY GAIN VS, LINE CURRENT

30
25
\——
20
15
0 20 40 60 80 100
Line Current IL (mA)
TONE RINGER SUPPLY VOLTAGE VS.
SUPPLY CURRENT
V1n
A/
Ysus
10 20 30

Supply Voltage Vs (V)
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Appendix III. Instruction Set of the HD6305 Family

Meanings of Symbols and abbreviations in the instruction set are as follows.

(1) Operation
()

— = Data transfer direction

Contents

+ = Addition

- = Subtraction
= AND

= OR

Exclusive OR

XI® < >
1

= NOT

(2) Register symbols in MCU/MPU
A = Accumulator A

X = Index register

SP Stack pointer, 6 bits
CCR = Condition code register
(3) Contents of bits 0 through 4 of condition code register
C = Carry - borrow bit O
= Zero bit 1
= Negative bit 2

= Interrupt mask bit 3

o+ 2 N

= Half carry from bit 3 to bit 4 bit 4

(4) Memory and addressing codes
M = Stored address
M+l = Stored address M plus 1
IMP = Implied addressing
Rel = Relative addressing
A = Accumulator addressing
X = Index register addressing
IMM = Immediate addressing
DIR = Direct addressing
EXT = Extended addressing
,X0 = Indexed addressing O byte offset
,X1 = Indexed addressing 1 byte offset
,X2 = Indexed addressing 2 byte offset

@ HITACHI
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(6)

(7)

Symbols in instruction format

A
X

1]

I

n

Bit n of memory

Accumulator addressing mode

(n=7, 6, 5,

Status of interrupt pin

Index register addressing mode

e ooy

0)

INT = Status of interrupt pin (high, low)
Register/Memory Instructions
H ! Addressing Modes
| IL T Indexed Boolean/ Condition
Operations | Mnemonic ; ! Arithmetic Code
X | Immediate | Direct Extended : (No Offset) | (8-Bit Offset) |(16-8¢ Offset) Operation
. i ioP |~ 0PI 8]~ OP[ 2]~ 0P| =] ~[oP|a|~loPla]~ Hit[N[Z]C

Load A fromMemory | LDA  'A6[2|2B6|2|3(C6/3[4F6I1|3/E6[2]4]D6/3 5] M=A eiein|nle
Load X from Memory ox  |ae[220se{2[3/ce[3[alre] 1[3]eel2]a]oE[3]5[M=x ele[~[rle
Store A in Memory STA -iB712|3(C7|3|4 iF7| 1 IA iE7_ 21410713 {5 (A-M . 'r' Alale
Store X in Memory STX -[-[-{eF[2[3jcrialajrrirfaierl2[aoF[3] 5 [x=m elo|nin|e
Add Memory to A ADD 'ABl 2| 21iBBi2|3|CB/3|4|FB|1]|3[EBI2]|4 [DBTJ 5| A+M—A Alelalala
Add Memory and Carry j | i I
to A aoc  |A9|2(2(B9l2|3cel3 4|F9 1]3(e9|2]4a os|3 § |A+M+C—A Alelalala
Subtract Memory sus AO| 2121BO{2]|31iCO/3|4(FOj1|3|EO}2|4!D0j3]|5|A-M—A ejeln|lAaln
Subtract Memory from | ; Il i
A with Borrow SBC A2l2:2(82]2]3lc2l3]aF2[1 )3 e2{2]4]02|3]|5]A-M-C=A ejenfAln
AND Memory to A " AND  [A4{2[2(B4l2[3(Cal 314 F4|1 |3 E4|2|41D4[ 3|5 AAM—A elein|n
OR Memory with A " ora  (aA[2]2/8al2 3 calalalral 1 T3 feal2]40Al3 (5 [AVM=A (e lelajn
Exclusive OR Memory | P [T ro ! T ! !
with A | EOR  iAB[2]2 aejzza!csia alre|113ie8l 2| aip8l 3|5 i abM=A |e|olninle
Arithmetic Compare A | . i Pl i i ! | | j P i | i
with Memory ioemp catl2i2iBii2i3ict[3alrlrisler[2{4l01]3|51A-M [oiell-in
Arithmetic Compare X Lo Pt P T | i 1 ! 1
with Memory i cPx  'A3l212'8312:3(C313.4iF311;3[E3[2[4iD3]3:5]|x-M leiei - -
Bit Test Memory with T IR Do t T T ' ro
A (Logical Compare) ‘ BIT Aslzgz!ssrzfatcsi:a:al:s;|{3155E2‘14105s3 5 | AAM ’o?o‘ir\llﬂn
Jump Unconditional . JMP 1 1. 1BCi212/CC{3i31FCi112iECI2!/31DC3 |4 BRI
Jump to Subroutine JSR ! ‘801 2!5icpl3:i6:FD! 1 !siepl 2! 510D/ 316 ieiejejoie

1192

Symbols:

Op = Operation

# = Number of hytes
~ = Number of Cycles
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Read/Modify/Write Instructions

| Addressing Modes ;

i i

l T T ; ! Condition

i t : ! Indexed . Indexed i 5 |

Operations | Mnemonic ! : ; . ! : Boolean/Ari thmet ic ; Code

i ; Imphed(A) | Imphed(X} : Direct  (No Offset)|(8-Bit Offsat) | Operation |

! ‘OPi 3 |~ 0Pz~ OPi 5| -.0Piz|~ 0P 5i-i HitINtzlc
Increment i INC ;4C] 1]2.8C1 ziaczzlsnc; 1/516C; 2{6{A+1—~Aor X+1—=Xor M+1=M {ejejnririe
Decrement DEC 4Al 1 1215A1 1] 2(3A12:617A111516A12|6 A~1~AorX—~1=XorM=-1~-M e e | |n]e
Clear CLR 4F[ 1 25F 1 [ 2[3F 2:517F1 1[5 [6F| 2| 6 | 0O—A or 00—X or 00—~M e{efOltie
Complement coM 43[1]2:83)1:2 133127 5173{ 1 | 5(63] 2| 6 A=A or X=X or M—M R l A
Negate \ { i | 00-A—A or 00 -X—X !
(2's Complement) NEG 40| 112 sol 1]2(30025i70 1 (560|260 00O-M—=M clefn|rlna
Rotate Left Thru Carry RoL |as|1l2se|1|2l39]2]s|79]1|s|e9|2|6|{ M FrrErr ole|nlaln
Rotate Right Thru Carry ROR 46|11 |2 |56|1]2|36|2|5|76]1|51|66|2 |6 E .m-. ®|® AN

C B, = e
Logical Shift Left LSL 48( 112 58/ 1!2|38|2{5!78]1|5|68]21|6 . m.. ojle|le|riArln
o, T m ¢
Logical Shift Right LSR 44| 11 2164| 112134} 26574/ 11564} 2|6 4 ..m. ol @[ 0] | A
1 = be C

Arnthmetc Shift Right ASR 4711 121571} 213712|5,77|1(51|67] 2|6 ..m.. . e|le{A|Ar]|A
Arithmetic Shift Left ASL 48/ 1|2 (58 1(2{38'2|5(78/ 15|68 26 |EqualtolLSL BRI
Test for Negatve ! v P P i
or Zero TST 4D 1| 2!s0f{ 12 !30i2]4l70i |4 60l 2 | 5 | A—00 or X-00 or M-00 eleinjale

Symbols: Op = Operation
4 = Number of bytes

~ = Number of cycles

Branch Instructions

J Addressing Modes i
Operations Mnemonic W Branch Test Condition Code
opP: =z | ~ | ‘H; 1 NiZ|C
Branch Always BRA 20 2 3 ' None T oo ojo| @
Branch Never BRN 21| 2} 3 [None iejejejo]e
Branch IF Higher BHI 22 2 1 3 [cvz=0 e e eie|e
Branch IF Lower or Same BLS 23| 2 | 3 iCVZ=t ejeojeiole
Branch IF Carry Clear ! BCC 241 2 . 3 |C=0 ele'e 0lo
(Branch IF Higher or Same) .  (BHS) 24 | 2 3 :C=0 ‘oo 00 @
Branch IF Carry Set |  BCS 25 2 ; 3 C=1 eieieiele
{Branch IF Lower) © (BLO) 25 2 1 3 :C=1 ‘eleielele
Branch IF Not Equal ! BNE 26 2 3 :Z=0 ‘eieie 0’ e
Branch IF Equal ' BEQ 27 ;2 ¢ 3 Z=1 ‘e e 0 o @
Branch IF Half Carry Clear +  BHCC 281 2 1 3 ‘H=0 e o0 '_.:
Branch IF Half Carry Set | BHCS 29 | 2 3 H=1 ‘e eie® o' @
Branch IF Plus B8PL 2A 2 3 N=0 .o eleie e
Branch IF Minus BMI 28 2 3 N=1 e.® o.0 o
Branch IF Interrupt Mask ) |
Bit is Clear : BMC 2¢ ! 2 3 1=0 e o 0,0 @
Branch IF Interrupt Mask ! : . '
Bit is Set . BMS 2D 2 3 =1 'e o o o o
Branch IF interrupt Line . : -
is Low BIL 26 2 3 INT=0 e o o s o
Branch IF Interrupt Line ! ' :
is High " B 2F 2 3 IINT=1 ‘e e o o @
Branch to Subroutine : BSR AD ' 2 5 '— e ¢ o

Symbols: Op = Operation
# = Number of bvtes

~ = Number of cycles @ HITACH'
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ation Instructions

Addressing Modes Boolean/ \ -
Operacions Mnemonic Bit Set/Clear . Bit Test and Branch | Arithmetic| Branch . Condicion Code

T Operation Test l‘_""——‘_'-‘,"","-’

oP 2|~ OP jz|- yHi 1 N ZjC

Branch IF Bit n is set BRSET n(r.=0---7) - -l=; 2nn 13|65 —_ Mn=1 -e o:.0 0"
8ranch IF Bit n is clear | BRCLR n(n=0---7) - - -:01+2.n[{ 3|5 — Mn=0 leie e, 0~
Set Bit n BSET nin=0---7) [10+2-n| 2|5 - -1 =]1=Mn — e eie el e
Clear Bit n BCLR n(n=0--7) i114+2.:n| 2 !5 -~ -~ | —|0—Mn — (eie e|0]e

Symbols: Op = Operation
# = Number of bytes
A = Number of cycles

Control Instructions

Addressing Modes
Operations Mnemonic Implied Boolean Operation Condition Code

oP| g | ~ Hl1TN]Z]cC
Transfer A to X TAX 97 1 2 | A—X ejlejojo|e
Transfer X to A ) TXA 9F 1 2 | X—A R RN BN N
Set Carry Bit SEC 99 1 1 |1-C [ B R NN BB
Clear Carry Bit CLC 98 1 1 10-C eje /@00
Set Interrupt Mask Bit SE| 98 1 2 1=l el ejoje
Clear Interrupt Mask Bit CL! 9A 1 2 10—l e 0Ojelefe
Software Interrupt sSwi 83 1 10 e/ 1|lele!le
Return from Subroutine RTS 81 1 5 [ BN B RN BN
Return from Interrupt RTI 80 | 1 8 IBRERAREN
Reset Stack Pointer RSP 9C 1 2 | $FF—-SP ejloejo|oje
No-Operation NOP 90 1 1 | Advance Prog. Cntr. Only o/loelolole
Decimal Adjust A DAA 8D | 1 | 2 | Gepyels binary add of BCD charcters into eie|AlAln
Stop STOP [ B8E| 1 | 4 , eieieiole
Wait WAIT [ 8 | 1! 4 eiej0io: 0

Symbols: Op = Operation
#4 = Number of t
v = Number of cvcles

% Are BCD characters of upper hvte 10 or more! (They are not cleared if ser in advance.)

G HITACHI
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Operation Code Map

Bit Manipulation Branch Read, Modify/Write i Control Register/ Memory
Test & Set; . ! ! i I i [
Branch ' Clear | Rel (DIR| A | X | X1 x0|IMPIIMPIIMMI DIR | EXT| X2 | X1 | X0
0 1 - 2 .,31a4 5167 89 AiIB|]C|[D|E]F]|—HGH
0" BRSETO , BSETO . BRA | NEG PRTIS — suB 0|
1 BRCLRO - BCLRO : BRN | — 'RTS*] — CMP 1
72 BRSET! ' BSET!1 | BHI | - -1 - SBC 21
3, BRCLR1 | BCLR1 BLS | coM SWIFl — | CPX 3L
741 BRSET2 | BSET2 BCC | LSR - - AND 4 \9,
75| BRCLR2 | BCLR2 BCS | - - - BIT 5
6| BRSET3 | BSET3 BNE | ROR —- 0 - LDA 6
7] BRCLR3 | BCLR3 | BEQ ASR — [Tax] =1 STA [sasi| 7
8 | BRSET4 . BSET4 | BHCC LSL/ASL — |cLe EOR 8
9| BRCLR4 | BCLR4 | BHCS ROL | — [SEC ADC 9
A | BRSETS | BSETS BPL DEC T —ecuer ORA A
"B BRCLRS | BCLR5 | BMI — T — ] sE" ADD B
i C| BRSET6 | BSET6 BMC INC I —Imsp| = T JMP(—1) c
D] BRCLR6 | BCLR6 | BMS [ist-0] TST | TST(—1) [DAA‘|NOPIBSR*| JSR(+2) | JSR(+1) [ssA+2[ D
"E T BRSET7 | BSET7 BIL — 'sTop*] — LDX E
“F ! BRCLR7 ' BCLR7 BIH CLR WAIT' I TXA'| — | STX st F
{35 | 25 2/3 12/51,201/212/6[1/5 1/ [1,1]2/212/3(3/4]3/6[2/411/3
(NOTES) 1. "-" is an undefined operation code.
2. Lowermost numbers in each column represent a byte count and the
number of cycles required (byte count/number of cycles).
Number of cycles for asterisked (*) mnemonics is as follows:
RT1 8 TAX 2
RTS 5 RSP 2
SWI 10 TXA 2
DAA 2 BSR 5
STOP 4
WAIT 4
3.

Parenthesized numbers must be added to the cycle count of the
particular instruction.
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