




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































01926 102B A4 7F AND 1:1%01111111 
01927 102D B7 OB STA PEDTR 
01928 102F B6 B3 LDA MEMOP 
01929 1031 B7 OB STA PEDTR 
01930 1033 10 BO BSET O.WAIT3 
01931 1035 12 42 BSET I.FLAG 
01932 1037 81 RTS 
01933 * 
01934 ************************************************ 
01935 * * 
01936 * NAME : RESET HANDSET (CALRST) * 
01937 * * 
01938 ************************************************ 
01939 * * 
01940 * ENTRY : NOTHING * 
01941 * RETURNS : NOTHING * 
01942 * * 
01943 ************************************************ 
01944 103B 01 4E 03 CALRST BRCLR O. BZRFLG. RTS11 Test if retryins 
01945 103B CC 10CE JMP RTS18 
01946 103E OB 4F OB RTS11 BRCLR 5.BZR.RTS12 
01947 1041 09 03 08 BRCLR 4.PDDTR.RTS12 
01948 1044 B6 OC LDA PFDTR ReLay OFF 
01949 1046 A4 OF AND 11%11011111 
01950 1048 B7 OC STA PFDTR 
01951 104A 1B 4F BCLR 5.BZR 
01952 104C 04 03 07 RTS12 BRSET 2. PDDTR. RTS13 Test if taLkins 
01953 104F 06 03 04 BRSET 3.PDDTR.RTS13 
01954 1052 19 BO BCLR 4. WAIT3 
01955 1054 20 03 BRA RTS14 
01956 1056 CC lODE RTS13 JMP RSTEND 
01957 1059 01 BO 34 RTS14 BRCLR O. WAIn. RTS17 
01958 105C 66 OB LOA PEDTR If not. HS pin OFF 
01959 105E A4 7F AND 1:1%01111111 
01960 1060 B7 OB STA PEDTR 
01961 1062 B6 B3 LOA ME MOP 
01962 1064 B7 OB STA PEDTR 
01963 1066 17 42 BCLR 3.FLAG 
01964 106B 12 42 BSET I.FLAG 
01965 106A 11 BO BCLR 0.WAIT3 
01966 106C AE 05 LOX 115 
01967 106E A6 20 RTS15 LDA 11$20 
01968 1070 E7 B6 STA DIADAT-l, X 
01969 1072 5A DEC X 
01970 1073 26 F9 BNE RTS15 
01971 1075 CD 18DA JSR END 
01972 1078 B6 41 LDA MODFLG 
01973 107A Al 01 CMP 11$1 
01974 107C 27 OC BEQ RTS16 
01975 107E Al 02 CMP 1:1$2 
01976 1080 27 08 BEQ RTS16 
01977 1082 Al 03 CMP 1:1$3 
01978 1084 27 04 BEQ RTS16 
01979 1086 Al OC CMP I:I$C 
01980 1088 27 00 BEQ RTS16 

�~�H�I�T�A�C�H�I� 
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01981 108A 09 BO 03 RTS16 BRCLR 4.WAIT3.RTS17 
01982 108D CD 18DA JSR END 
01963 1090 4F RTS17 CLR A CLear RAM 
01984 1091 B7 B6 STA TELWAT 
01985 1093 C7 0139 STA TELNO 
01986 1096 C7 013A STA TELCNT 
01987 1099 B7 B4 STA REC 
01988 109B 97 AE STA WAIT1 
01989 109D B7 AF STA WAIT2 
01990 109F 97 BO STA WAIT3 
01991 10A1 B7 B2 STA WAITS 
01992 10A3 B7 BC STA DIAP1 
01993 lOA5 B7 BD STA DIAP2 
01994 10A7 B6 44 LDA TELFLG 
01995 10A9 A4 04 AND *I'WOOO0100 
01996 10AB B7 44 STA TELFLG 
01997 lOAD B6 4E LDA BZRFLG 
01998 lOAF A4 F9 AND *lY,11l11001 
01999 10B1 B7 4E STA BZRFLG 
02000 10B3 B6 4F LDA 9ZR 
02001 lOBS A4 01 AND *lY,00000001 
02002 10B7 B7 4F STA BZR 
02003 10B9 CD 146C JSR DIACLR 
02004 10BC CD 1489 JSR TELCLR 
02005 10BF CD 17B1 JSR SNGCLR 
02006 10C2 4F CLR A 
02007 10C3 C7 0135 STA SECCNT 
02008 10C6 C7 0136 STA SECCNT+1 
02009 10C9 OC BO OE BRSET 6.WAIT3.RTS19 
02010 lOCC 20 10 BRA RSTEND 
02011 10CE B6 41 RTS18 LDA MODFLG 
02012 10DO A1 10 CMP 1*$10 
02013 10D2 26 OA BNE RSTEND 
02014 10D4 CD 1001 JSR CANCEL 
02015 10D7 CC 104C JMP RTS12 
02016 10DA 3F 43 RTS19 CLR TRMFLG 
02017 lODC ID BO BCLR 6.WAIT3 
02018 lODE 81 RSTEND RTS 
02019 * 
02020 ************************************************ 
02021 * * 
02022 * NAME : REFER TO DIAL NUMBER (MFOUT) * 
02023 * * 
02024 ************************************************ 
02025 * * 
02026 * ENTRY : ACCA * 
02027 * RETURNS: MFDAT. Bit C * 
02028 * * 
02029 ************************************************ 
02030 10DF SF MFOUT CLR X 
02031 10EO Dl 10F6 MFOUTl CMP MFTBL.X 
02032 10E3 27 09 BEQ MFOUT2 
02033 10ES SC INC X 
02034 10E6 SC INC X 
02035 10E7 A3 18 CPX *lMFTBLE-MFTBL 
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02036 10E9 26 F5 
02037 10E8 98 
02038 10EC 20 07 
02039 10EE 5C 
02040 10EF 06 10F6 
02041 10F2 87 B5 
02042 10F4 99 
02043 10F5 81 
02044 
02045 
02046 
02047 
02048 
02049 
02050 10F6 31 
02051 10F7 09 
02052 10F8 32 
02053 10F9 OA 
02054 10FA 33 
02055 10F8 OC 
02056 10FC 34 
02057 10FD 11 
02058 10FE 35 
02059 10FF 12 
02060 1100 36 
02061 1101 14 
02062 1102 37 
02063 1103 21 
02064 11 04 38 
02065 11 05 22 
02066 11 06 39 
02067 11 07 24 
02068 11 08 2A 
02069 1109 41 
02070 11 OA 30 
02071 1108 42 
02072 llOC 23 
02073 11 00 44 
02074 110E 
02075 
02076 
02077 
02078 
02079 
02080 
02081 
02082 
02083 
02084 
02085 
02086 
02087 
02088 
02089 1l0E 98 
02090 110F AE 02 
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BNE MFOUTl 
CLC 
BRA MFOUTE 

MFOUT2 INC X 
LOA MFT8L.X 
STA MFOAT Define dieL no. 
SEC 

MFOUTE RTS 
* ************************************************ 
* / * * NAME : DATA TABLE * 
* * ************************************************ 
MFTBL FCC "1" Output tone date 

FeB "00001001 
FCC "2" 
FCB "00001010 
FCC "3" 
FCB "00001100 
FCC "4" 
FCB "00010001 
FCC "5" 
FCB "00010010 
FCC "6" 
FCB "00010100 
FCC "7" 
FCB "00100001 
FCC "8" 
FCB "00100010 
FCC "9" 
FCB "00100100 
FCC "*" 
FCB "01000001 
FCC "0" 
FCB "01000010 
FCC "!:t" 
FCB "01000100 

MFTBLE EQU * 
* **** PROGRAM MODULE FOR LCD DISPLAY ******** 
* 
* ************************************************ 
* * * NAME : LCD PROGRAM (LCD) * 
* * ************************************************ 
* 
* 
* 
* 

ENTRY : LCDM. CURADP 
RETURNS : NOTHING 

* 
* 
* 
* ************************************************ 

LCD SEI. 
LOX !:t2 
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02091 1111 CD 1148 
02092 1114 3F 6C 
02093 1116 BE 6C 
02094 1118 EE 71 
02095 111A CD 115C 
02096 1110 3C 6C 
02097 111F BE 6C 
02098 1121 A3 28 
02099 1123 26 F3 
02100 1125 86 4B 
02101 1127 B7 6C 
02102 1129 27 19 
02103 112B AE 02 
02104 1120 CD 1148 
02105 1130 3A 6C 
02106 1132 27 09 
02107 1134 AE 14 
02108 1136 CD 1148 
02109 1139 3A 6C 
02110 113B 26 F7 
02111 1130 AE OE 
02112 113F CD 1148 
02113 1142 9A 
02114 1143 81 
02115 1144 AE OC 
02116 1146 20 F7 
02117 
02118 
02119 
02120 
02121 
02122 
02123 
02124 
02125 
02126 
02127 
02128 
02129 1148 CD 11C4 
02130 1148 BF 00 
02131 1140 B6 OC 
02132 114F A4 FO 
02133 1151 B7 OC 
02134 1153 AA 01 
02135 1155 B7 OC 
02136 1157 A4 FO 
02137 1159 B7 OC 
02138 115B 81 
02139 
02140 
02141 
02142 
02143 
02144 
()2145 

LCD1 

LCD2 

LCD3 
LCD5 

LCD4 

* 

JSR 
CLR 
LOX 
LOX 
JSR 
INC 
LOX 
CPX 
BI'JE 
LOA 
STA 
BEQ 
LOX 
JSR 
DEC 
8EQ 
LOX 
JSR 
DEC 
BNE 
LOX 
JSR 
CLI 
RTS 
LOX 
BRA 

LCDINS 
POINTR 
POINTR 
LCDM.X 
LCDDSP 
POINTR 
POINTR 
~40 
LCD1 
CURADP 
POINTR 
LCD4 
~02 
LCDINS 
POINTR 
LCD3 
~$14 

LCD INS 
POINTR 
LCD2 
~$OE 
LCD INS 

~$OC 
LCD5 

CLear address counter 
CLear pointer 

Load ASCII into IX 
DispLay figure 
Increment pointer 

POinter=40? 
Branch if pointer =/ 40 

Load cursor position data 
DispLay cursor? 

Load instruction 

DispLay on 1st digit? 

Shift cursor to right 

Cursor ON 

Cursor OFF 

****************************************-******** 
* '" * NAME : LOAD INSTRUCTION INTO '" 
* INSTRUCTION REGISTER(LCDINS)* 
* '" *******"'*******"'***"'*"'*****"'*****"'************** 
* '" * ENTRY: IX * 
* RETURNS : NOTHING '" 
* * *************************"'*****************"'***'" 
LCD INS JSR LCDBSY Check busy fLag 

STX PADTR 
LOA PFDTR 
AND ~$FO 
STA PFDTR R¥W=O RS=O E=O 
ORA ~$01 R¥W=O RS=O E=1 
STA PFDTR 
AND ~$FO 
STA PFDTR R¥W=O RS=O E=O 
RTS 

'" **************"''''****'''''''''***************'''*****'''*** 
'" * * NAME : DISPLAY FIGURE ON LCD(LCDDSP) '" 

'" '" 
************************************************ 
'" '" 
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02146 
02147 
02148 
02149 
02150 115C CD llC4 
02151 115F BF 00 
02152 1161 B6 OC 
02153 1163 A4 FO 
02154 1165 AA 02 
02155 1167 B7 OC 
02156 1169 AA 01 
02157 116B B7 OC 
02158 1160 A4 F2 
02159 116F B7 OC 
02160 1171 81 
02161 
02162 
02163 
02164 
02165 
02166 
02167 
02168 
02169 
02170 
02171 
02172 1172 A6 03 
02173 1174 B7 60 
02174 1176 A6 OC 
02175 1178 AE FF 
02176 117A 5A 
02177 117B 26 FD 
02178 1170 4A 
02179 117E 26 F8 
02180 1180 A6 FF 
02181 1182 B7 04 
02182 1184 3F OC 
021B3 1186 A6 01 
02184 11B8 B7 OC 
021B5 l18A A6 30 
02186 118C B7 00 
02187 l18E 3F OC 

,02188 1190 3A 60 
02189 1192 26 E2 
02190 1194 81 
02191 
02192 
02193 
02194 
02195 
02196 
02197 
02198 
02199 
02200 
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* 
* 
* 

ENTRY : IX 
RETURNS : NOTHING * 

* 
* ************************************************ 

LCDDSP JSR LCDBSY Check busy fLag 
STX PADTR 
LOA PFDTR 
AND IISFO 
ORA IIS02 R¥W=O RS=l E=O 
STA PFDTR 
ORA IIS01 R¥W=O RS=1 E=l 
STA PFDTR 
AND IISF2 R/W=O RS=1 E=O 
STA PFDTR 
RTS 

* ************************************************ 
* 
* 
* 

NAME : RESET LCD-II (LCDRES) * 
* 
* ************************************************ 

* 
* 
* 
* 

ENTRY : NOTHING 
RETURNS : NOTHING 

* 
* 
* 
* ************************************************ 

LCD RES LOA 
STA 

LCDRSI LOA 
LCDRS2 LOX 
LCDRS3 DEC 

* 

8NE 
DEC, 
8NE 
LOA 
STA 
CLR 
LOA 
STA 
LOA 
STA 
CLR 
DEC 
8NE 
RTS 

113 
CNT 
IISOC 
IISFF 
X 
LCDRS3 
A 
LCDRS2 
IISFF 
PADDR 
PFDTR 
IIS01 
PFDTR 
IIS30 
PADTR 
PFDTR 
CNT 
LCDRSI 

Inltl!!Llze CNT 
Execute of software timer of 15ms 

SeLect port A as output 
R¥W=O RS=O E=O 

R¥W=O RS=O E=1 

Output Instruction 
R¥W=O RS=O E=O 

8ranch if not CNT=O 

************************************************ 
* * * NAME : INITIALIZE DISPLAY MODE OF LCD* 
* (LCDINT> * 
* * 
************************************************ 
* * * ENTRY NOTHING * 
* RETURNS : NOTHING * 
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02201 
02202 
02203 1195 AE 06 
02204 1197 A3 02 
02205 1199 27 14 
02206 119B CD 11C4 
02207 119E 3F OC 
02208 11AO A6 01 
02209 11A2 B7 OC 
02210 11A4 D6 1AOC 
02211 11A7 B7 00 
02212 11A9 3F OC 
02213 11AB 5A 
02214 11AC 26 E9 
02215 11AE 81 
02216 11AF AE 40 
02217 11B1 CD 1148 
02218 11B4 AE OC 
02219 11B6 B7 6C 
02220 11BB 5F 
02221 11B9 CD 115C 
02222 11BC 3A 6C 
02223 11BE 26 FB 
02224 11CO AE 02 
02225 11C2 20 D7 
02226 
02227 
02228 
02229 
02230 
02231 
02232 
02233 
02234 
02235 
02236 
02237 11C4 3F 04 
02238 11C6 B6 OC 
02239 11C8 A4 FO 
02240 11CA AA 04 
02241 11CC B7 OC 
02242 11CE B6 OC 
02243 11DO AA 01 
02244 1102 B7 OC 
02245 11D4 B6 00 
02246 11D6 48 
02247 11D7 B6 OC 
02248 11D9 A4 F4 
02249 11DB B7 OC 
02250 11DD 25 EF 
02251 11DF A6 FF 
02252 llEl B7 04 
02253 llE::; 81 
02254 
1)2255 

* * 
************************************************ 
LCDINT LDX 
LCDINl CPX 

BEQ 
LCDIN5 JSR 

CLR 
LDA 
STA 
LDA 
STA 
CLR 
DEC 
BNE 
RTS 

LCDIN2 LDX 
JSR 
LDX 
STA 

LCDIN3 CLR 
JSR 
DEC 
BNE 
LDX 
BRA 

* 

!:I 6 
!:I 2 
LCDIN2 
LCDBSY Check busy fLag 
PFDTR R¥W=O RS=O E=O 
!:II 
PFDTR R¥W=O RS=O E=l 
YOKO-l.X 
PADTR Store instruction data 
PFDTR R¥W=O RS=O E=O 
X 
LCDINl Branch if not IX=O 

!:I$40 
LCDINS Output instruction 
!:I12 
POINTR 
X 
LCDDSP 
POINTR 
LCDIN3 Test if data is written 12 t'~es 
!:I 2 
LCDIN5 

************************************************ 

* * 
* 
* 

NAME : CHECK BUSY (LCDBSY) * 
* 

************************************************ 
* * 
* 
* 
* 

ENTRY : NOTHING 
RETURNS : NOTHING * 

* 
* 

************************************************ 
LCDBSY CLR 

LDA 
AND 
ORA 
STA 

LCDBYl LDA 
ORA 
STA 
LDA 
LSL 
LDA 
AND 
STA 
BCS 
LDA 
STA 
RTS 

* 

PADDR 
PFDTR 
!:I$FO 
!:I$04 
PFDTR 
PFDTR 
!:I$Ol 
PFDTR 
PADTR 
A 
PFDTR 
!:I$F4 
PFDTR 
LCDBYl 
!:I$FF 
PADDR 

SeLect port A as input 

R¥W=l RS=O E=O 

R¥W=l RS=O E=l 

Load busy fLag into ACCA 
Load MSB into carry bit 

R¥W=l RS=O E=O 

SeLect port A as output 

************************************************ 
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02256 * * 
02257 * NAME : COUNT CALENDAR & TIME (YERCNT>* 
02258 * * 
02259 ************************************************ 
02260 * * 
02261 * ENTRY : CALNDR * 
02262 * RETURNS : CALNDR * 
02263 * * 
02264 ************************************************ 
02265 llE4 AE 05 YERCNT LDX l:I$5 
02266 llE6 CD I1F4 JSR TIMCNT Count caLendar & time 
02267 llE9 81 RTS 
02268 * 
02269 ************************************************ 
02270 * * 
02271 * NAME : COUNT ELAPSED TIME (TLCNT) * 
02272 * * 
02273 ************************************************ 
02274 * * 
02275 * ENTRY : TEL * 
02276 * RETURNS : TEL * 
02277 * * 
02278 ************************************************ 
02279 llEA AE 03 TLCNT LDX l:I3 
02280 llEC 10 6B BSET O. CNTBIT Set bit 
02281 llEE CD llF4 JSR TIMCNT Count time 
02282 I1F1 11 6B 8CLR O. CNTBIT CLear bit 
02283 llF3 81 RTS 
02284 * 
02285 ************************************************ 
02286 * * 
02287 * NAME : COUNT TIME (TIMCNT) * 
02288 * * 
02289 ************************************************ 
02290 * * 
02291 * ENTRY : CNTBIT * 
02292 * RETURNS : CALNDR. TEL * 
02293 * * 
02294 ************************************************ 
02295 llF4 99 TIMCNT SEC Set carry bit 
02296 llF5 A6 01 TIMCT! LDA l:Il 
02297 llF7 85 68 BIT CNTBIT ELapsed time? 
02298 llF9 26 4A 8NE TIMCT2 
02299 llFB 4F CLR A CLear acca 
02300 I1FC E9 5C ADC CALNDR-l.X Count UP 
02301 lIFE 80 , TIMCT3 OAA 
02302 llFF 01 6B 08 BRCLR 0.CNT8IT. TIMCT4 
02303 1202 B7 6A STA TIMSTA Store TIMSTA 
02304 1204 9F TXA IX-)ACCA 
02305 1205 A8 02 ADD l:I2 IX+2 
02306 1207 97 TAX ACCA-)IX 
02307 1208 B6 6A LOA TIMSTA 
02308 120A A3 02 TIMCT4 CPX l:I$2 IX=2? 
02309 120C 26 3C BNE TIMCT5 
02310 120E B7 6A STA TIMSTA 

1120 
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02311 1210 B6 50 LDA CALNDR 
02312 1212 44 LSR A 
02313 1213 44 LSR A 
02314 1214 44 LSR A 
02315 1215 44 LSR A 
02316 1216 48 LSL A 
02317 1217 B7 5A STA KEYNUM 
02318 1219 48 LSL A 
02319 121A 48 LSL A 
02320 1218 BB 5A ADD KEYNUM 
02321 1210 87 5A STA KEYNUM 
02322 121F B6 50 LDA CALNDR 
02323 1221 A4 OF AND l:i$OF 
02324 1223 8B 5A ADD KEYNUM 
02325 1225 97 TAX 
02326 1226 B6 6A LOA TIMSTA 
02327 1228 01 1AOO CMP MONTH-1.X 
02328 122B AE 02 LOX l:i2 
02329 1220 25 20 TIMCT6 8CS TIMCT? 
02330 122F 99 SEC Bit set 
02331 1230 06 1A17 LOA SHUNEW-1.X 
02332 1233 B7 6A TIMCT8 STA TIMSTA Store count data 
02333 1235 A6 01 LOA l:i1 
02334 1237 85 6B BIT CNTBIT ELapsed time? 
02335 1239 27 17 BEQ TIMCT9 
02336 123B 5A DEC X 
02337 123C 5A DEC X X-2->X 
02338 1230 B6 6A LDA TIMSTA 
02339 123F E7 61 STA TEL-l. X Store TEL 
02340 1241 5A TIMC10 DEC X Decrement pointer 
02341 1242 26 B1 BNE TIMCn Branch if not IX=O 
02342 1244 81 RTS 
02343 1245 4F TIMCT2 CLR A CLear ACCA 
02344 1246 E9 61 ADC TEL-l. X Count UP 
02345 1248 20 B4 BRA TIMCT3 
02346 124A 01 1A12 TIMCT5 CMP SHUSE-1.X Compare tabLe 
02347 1240 20 DE BRA TIMCT6 
02348 124F 98 TIMCT7 CLC 
02349 1250 20 E1 8RA TIMCTS O->C 
02350 1252 B6 6A TIMCT9 LOA TIMSTA 
02351 1254 E7 5C STA CALNDR-1.X Store CALNDR counter 
02352 1256 20 E9 BRA TIMC10 
02353 * 
02354 ************************************************ 
02355 * * 
02356 * NAME : LOAD CALENDAR & TIME DATA * 
02357 * INTO DISPLAY RAM (CALLCD)* 
02358 * * 
02359 ************************************************ 
02360 * * 
02361 * ENTRY : CALNDR * 
02362 * RETURNS : LCDM * 
02363 * * 
02364 ************************************************ 
02365 1258 CD 12AB CALLCD JSR LCDMST 

~HITACHI 
1121 



02366 125B A6 05 
02367 1250 B7 60 
02368 125F A6 1B 
02369 1261 B7 6E 
02370 1263 CD 1276 
02371 1266 81 
02372 * 

LOA 
STA 
LOA 
STA 
JSR 
RTS 

1:15 
CNT 
1:127 
CALCNT 
LCD SET 

5->CNT 

27->CALCNT 
Store CALN 

02373 
02374 

************************************************ 
* * 02375 

02376 
02377 
02378 
02379 
02380 
02381 
02382 
02383 

* 
* 
* 

NAME : LOAD ELAPSED TIME DATA 
INTO DISPLAY RAM(TELLCD) 

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

* * 
* 
* 
* 

ENTRY : CNT. FLAG 
RETURNS : LCDM 

.* 

* 
* ************************************************ 

02384 1267 CD 12AB 
02385 126A A6 03 
02386 126C B7 60 
023B7 126E A6 1B 
02388 1270 B7 6E 
02389 1272 CD 1276 
02390 1275 81 
02391 

TELLCD JSR LCDMST 
LOA 1:13 
STA CNT 3->CNT 
LOA 1:127 
STA CALCNT 8->CALCNT 
JSR LCD SET 
RTS 

* 02392 
02393 
02394 
02395 
02396 
02397 
02398 
02399 
02400 
02401 
02402 
02403 
02404 
02405 
02406 
02407 
02408 
02409 
0.2410 
02411 
02412 
02413 
02414 
02415 
02416 
02417 
02418 
02419 
02420 

1122 

************************************************ 
* * 
* 
* 
* 

NAME : LOAD DATA INTO DISPLAY RAM * 
(LCDSET> * 

* ************************************************ 
* * 
* 
* 
* 

ENTRY : CNT. FLAG 
RETURNS: LCDM * 

* 
* ************************************************ 

1276 BE 60 LCD SET LOX 
1278 06 42 28 LCDSE1 BRSET 
127B E6 5C LOA 
1270 A4 OF LCDSE3 AND 
127F AB 30 ADD 
1281 BE 6E LOX 
1283 E7 71 STA 
1285 3A 6E DEC 
1287 BE 60 LOX 
1289 06 42 1B BRSET 
128C E6 5C LOA 
128E 44 LCDSE7 LSR 
128F 44 LSR 
1290 44 LSR 
1291 44 LSR 
1292 AB 30 ADD 
1294 BE 6E LOX 
1296 E7 71 STA 

CNT 
3. FLAG. LCDSE2 
CALNDR-1.X Load ceLender dete 
I:I$OF 
1:1'0 
CALCNT 
LCDM.X 
CALCNT 
CNT 

Dete->ASCII 

3. FLAG. LCDSE6 
CALNDR-1.X 
A Shift 4 bits to right 
A 
A 
A 
11'0 
CALCNT 
LCDM.X 

-)ASCII 
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02421 
02422 
02423 
02424 
02425 

. 02426 
02427 
02428 
02429 
02430 
02431 
02432 
02433 
02434 
02435 
02436 
02437 
02438 
02439 
02440 
02441 
02442 
02443 
02444 
02445 
02446 
02447 
02448 
02449 
02450 
02451 
02452 
02453 
02454 
02455 
02456 
02457 
02458 
02459 
02460 
02461 
02462 
02463 
02464 
02465 
02466 
02467 
02468 
02469 
02470 
02471 
02472 
02473 
02474 
02475 

1298 3A 6D 
129A 3A 6E 
129C 3A 6E 
129E BE 6D 
12AO 26 D6 
12A2 81 
12A3 E6 61 
12A5 20 D6 
12A7 E6 61 
12A9 20 E3 

12AB CD 1966 
12AE AE OF 
12BO 06 42 09 
12B3 D6 19E2 
12B6 E7 7D 
12B8 5A 
12B9 26 F5 
12BB 81 
12BC D6 19F1 
12BF 20 F5 

12C1 A6 20 
12C3 B7 98 
12C5 19 42 
12C7 B6 45 
12C9 B7 47 
12CB B6 46 
12CD B7 48 
12CF 3F 49 
12D1 CD 187C 
12D4 86 4A 

DEC 
DEC 
DEC 
LDX 
BNE 
RTS 

LCDSE2 LDA 
BRA 

LCDSE6 LDA 
BRA 

* 

CNT Decrement CNT 
CALCNT Decrement 2 CALCNT 
CALCNT 
CNT Load pointer 
LCDSE1 

TEL-1.X Load charge counter 
LCDSE3 
TEL-1.X Load charge counter 
LCDSE7 

************************************************ 
* * 
* 
* 

NAME : LOAD DISPLAY FORMAT (LCDMST) * 
* 

************************************************ 
* * 
* 
* 
* 

ENTRY : FLAG 
RETURNS : LCDM * 

* 
* ************************************************ 

LCDMST JSR LCDMCR Clear dlaplay RAM 
LDX ~$F 15-)IX 

LCDMS1 BRSET 3.FLAG.LCDMS2 Calendar or charge? 
LDA CALDAT-1.X For calendar & time display 

LCDMS3 STA LCDM+12.X Store In display RAM 
DEC X 
BNE LCDMS1 
RTS 

LCDMS2 LDA TELOAT-1.X For elapsed time display 
BRA LCDMS3 

* **** SUBROUTINES 
* 

**************************** 

* ************************************************ 

* * 
* 
* 

NAME : REVIEW DATA (KENSAK) * 
* 

************************************************ 
* * 
* 
* 
* 

ENTRY : RFOAT. FLAG 
RETURNS : FLAG. LCOM * 

* 
* ************************************************ 

KENSAK LDA ~$20 Clear " * " 
STA LCOM+39 
BCLR 4.FLAG 

KENSK1 LDA DTOP Load start address of the data 
STA SDP 
LDA DTOP+1 
STA SDP+1 
CLR DTCNT 
JSR INPOAT Load data from external RAM 
LOA DATA Search space area 
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02476 12D6 26 09 BNE KENSK2 
02477 12D8 86 41 LDA MODFLG 
02478 12DA Al 04 CMP 1:1$4 
02479 12DC 26 55 BNE I(ENSI<9 
02480 12DE CC 1399 JMP KNSRTS 
02481 12El B6 43 KENSK2 LDA TRMFLG 
02482 I2E3 27 4E BEQ KENSK9 
02483 12E5 86 4A KENSK3 LDA DATA Data SP? 
02484 12E7 Al 20 CMP 1:1$20 
02485 12E9 26 OA BNE I(ENSK4 
02486 12EB CD 18C4 JSR DTADD 
02487 12EE 3C 49 INC DTCNT 
02488 12FO CD 187C JSR INPDAT 
02489 12F3 20 FO BRA I(ENSK3 
02490 12F5 SF KENSK4 CLR X 
02491 12F6 D6 0115 KENSI(5 LDA REFDAT.X 
02492 12F9 Al 20 CMP 1:1$20 
02493 12FB 26 13 BNE KENSK6 
02494 12FD 5C INC X 
02495 12FE A3 14 CPX 1*20 
02496 1300 26 F4 BNE KENSK5 
02497 1302 A6 10 LDA 1*$10 
02498 1304 B7 4C STA BZRCNT 
02499 1306 3F 4F CLR BZR 
02500 1308 16 4E BSET 3.BZRFLG If aL L data is SP. buzzing 
02501 130A CD 1966 JSR LCDMCR 
02502 130D CC 1399 JMP KNSRTS 
02503 1310 IB 42 I(ENSK6 8CLR 5.FLAG CLear equaL fLag 
02504 1312 86 49 I(ENSI<7 LDA DTCNT Store next data address 
02505 1314 8B 48 ADD SDP+1 
02506 1316 B7 46 STA DTDP+l 
02507 1318 B6 47 LDA SDP 
02508 131A A9 00 ADC 1:10 
02509 131C B7 45 STA DTOP 
02510 131E CD 187C KENSI(8 JSR INPDAT 
02511 1321 B6 4A LDA DATA 
02512 1323 Dl- 0115 CMP REFDAT.X Compare data 
02513 1326 27 3F BEQ I(NSKEQ 
02514 1328 3C 49 INC DTCNT 
02515 132A OA 42 C8 8RSET 5.FLAG.KENSK4 Check equal flag 
02516 132D B6 49 LDA DTCNT 
02517 132F Al 14 CMP 1:120 
02518 1331 26 DF 8NE KENSK7 
02519 1333 86 48 KENSI<9 LDA SDP+l Store pointer of next data 
02520 1335 A8 10 ADD 1:129 
02521 1337 87 46 STA DTDP+1 
02522 1339 86 47 LDA SDP 
02523 1338 A9 00 ADC 1:10 
02524 133D 87 45 STA DTDP 
02525 133F 05 42 07 BRCLR 2. FLAG .I(ENSI(A Check search direction fLag 
02526 1342 CD 18CF JSR DTSU8 
02527 1345 86 45 LDA DTDP 
02528 1347 28 3E 8MI KENSKD 
02529 1349 86 45 I(ENSKA LDA DTDP Test if pOinter shows Last address 
02530 134B Al 16 CMP I*RAMEND/256 
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02531 134D 27 03 BEQ KENSKB 
02532 134F CC 12C7 JMP KENSK1 
02533 1352 B6 46 KENSKB LDA DTDP+1 
02534 1354 Al A8 CMP I:IRAMEND*2561256 
02535 1356 25 03 BCS I(ENSKC 
02536 1358 CC 12C7 JMP KENSI(l 
02537 135B B6 41 KENSKC LDA MODFLG 
02538 135D Al 04 CMP 1:1$4 
02539 135F 26 2A BNE KENSKE 
02540 1361 10 BE BSET O.ERFLG If RAM is fuLL. dispLay "FULL" 
02541 1363 14 BE BSET 2.ERFLG 
02542 1365 20 32 BRA KNSRTS 
02543 1367 5C KNSKEQ INC X 
02544 1368 CD 18C4 JSR DTADD 
02545 136B lA 42 BSET 5.FLAG 
02546 136D D6 0115 LDA REFDAT.X 
02547 1370 26 AC BNE KENSK8 
0254B 1372 09 42 06 BRCLR 4. FLAG. I(NSEQ 1 
02549 1375 A6 2A LDA 1:I$2A 
02550 1377 B7 9B STA LCDM+39 
02551 1379 20 10 BRA KENSKE 
02552 137B 18 42 KNSEQI BSET 4.FLAG 
02553 137D B6 47 LDA SDP 
02554 137F B7 50 STA DTADS 
02555 1381 B6 48 LDA SDP+l 
02556 1383 B7 51 STA DTADS+l 
02557 1385 20 AC BRA KENSK9 
02558 1387 3F 45 KENSKD CLR DTDP CLear data tabLe pointer 
02559 1389 3F 46 CLR DTDP+l 
02560 138B 09 42 OB KENSKE BRCLR 4.FLAG.KNSRTS Check pL. 'flas 
02561 138E B6 50 LDA DTADS DispLay data reviewed 
02562 1390 B7 45 STA DTDP 
02563 1392 B6 51 LDA DTADS+1 
02564 1394 B7 46 STA DTDP+l 
02565 1396 CD 1449 JSR DTLCD 
02566 1399 81 I(NSRTS RTS 
02567 * 
02568 ************************************************ 
02569 * * 
02570 * NAME : ENTER DATA (TOROKU) * 
02571 * * 
02572 ************************************************ 
02573 * * 
02574 * ENTRY : DTDP. LCDM * 
02575 * RETURNS : NOTHING * 
02576 * * 
02577 ************************************************ 
02578 139A 5F TOROKU CLR X CLear pointer 
02579 139B E6 71 TOROKI LDA LCDM.X 
02580 139D A1 20 CMP 1:1$20 Data = SP? 
02581 139F 26 OC BNE TOROI(3 
02582 13Al A3 13 CPX 1:119 SP = 20 disit? 
02583 13A3 27 03 BEQ TOROK2 
02584 13A5 5C INC X Increment pointer 
02585 13A6 20 F3 BRA TOROKI 
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02586 13A8 CO 1966 
02587 13AB 20 5B 
02588 BAD 5F 
02589 13AE E6 71 
02590 13BO B7 4A 
02591 13B2 CO 189F 
02592 13B5 5C 
02593 13B6 CD 18C4 
02594 13B9 A3 14 
02595 13BB 26 F1 
02596 13BO 3F CO 
02597 13BF A6 14 
02598 13C1 B7 BF 
02599 13C3 BE BF 
02600 13C5 E6 71 
02601 13C7 Al 20 
02602 13C9 26 04 
02603 13CB 3C BF 
02604 13CO 20 OF 
02605 13CF Al 23 
02606 1301 26 02 
02607 13D3 A6 2E 
0260B 1305 BE CO 
02609 1307 D7 0115 
02610 130A 3C BF 
02611 130C 3C CO 
02612 130E B6 BF 
02613 13EO Al 26 
02614 13E2 26 DF 
02615 13E4 B6 CO 
02616 13E6 Al 12 
02617 13E8 27 OB 
0261B 13EA BE CO 
02619 13EC A6 FF 
02620 13EE 07 0115 
02621 13F1 3C CO 
02622 13F3 20 EF 
02623 13F5 CD 1907 
02624 13F8 AE 14 
02625 13FA CD 1823 
02626 13FD CD 189F 
02627 1400 5C 
0262B 1401 CD 18C4 
02629 1404 A3 26 
02630 1406 26 F2 
02631 1408 B1 
02632 
02633 
02634 
02635 
02636 
02637 
02638 
02639 
02640 

1126 

TDROK2 JSR 
BRA 

TOROK3 CLR 
TOROK4 LDA 

STA 
JSR 
INC 
JSR 
CPX 
BNE 

MOD95 CLR 
LDA 
STA 

TRKC1 LOX 
LOA 
CMP 
BNE 
INC 
BRA 

TRKC2 CMP 
BNE 
LDA 

TRKC5 LOX 
STA 
INC 
INC 

TRKC3 LOA 
CMP 
BNE 

TRKC4 LOA 
CMP 
BEQ 
LDX 
LDA 
STA 
INC 
BRA 

TOROI<5 JSR 
LDX 

TOROK6 JSR 
JSR 
INC 
JSR 
CPX 
BNE 

TRKRTS 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 
TOROI(4 
TRNS 
~20 InitiaLize pointer for externaL RAM 
HOLD 
HOLD 
LCDM,X 
~$20 Data = SP? 
TRKC2 
HOLD If SP, increment pointer 
TRKC3 
~$23 
TRKC5 
~$2E 
TRNS Load data into saving RAM 
REFDAT,X 
HOLD Increment pointer 
TRNS 
HOLD 
~38 CompLete entering? 
TRKC1 
TRNS CompLete saving? 
~18 
TOROKS 
TRNS 
~$FF 
REFDAT,X Load $FF into rest area 
TRNS 
TRKC4 
MOVE2 Load data 
~20 
TELN01 Change 2bytes into 1byte 
OUTOAT 
X 
OTADD Output data 
~38 
TOROK6 Test if entering is compLete 

************************************************ 
* * 
* 
* 

NAME : SEARCH SPEED DIAL NO.(TAN) * 
* 

************************************************ 

* * 
'" 
" 

ErJTRY LCDM 
RETURNS : DIALNO. MEMO. LCDM. CURADP 
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02641 * * 
02642 ************************************************ 
02643 1409 B6 7A TAN LDA LCDM+9 Load speed diaL no. 
02644 140B A4 OF AND Ii$OF 
02645 140D B7 46 STA DTDP+l 
02646 140F BE 46 LDX DTDP+l 
02647 1411 A6 17 LDA 1i$17 
02648 1413 B7 45 STA DTDP 
02649 1415 A6 F7 LDA Ii$F7 
02650 1417 B7 46 STA DTDP+l 
02651 1419 AS 09 TANI ADD 1i9 Sellrch dllta In externllL RAM 
02652 141B B7 46 STA DTDP+l 
02653 141D 5A DEC X 
02654 141E A3 FF CPX Ii$FF 
02655 1420 26 F7 BNE TAN1 
02656 1422 AE 14 LOX 1i20 
02657 1424 CD 187C TAN2 JSR INPDAT LOlld speed dlllL no. 
02658 1427 CD 1838 JSR TELN02 Chenge 1 byte to 2 bytes 
02659 142A 5C INC X 
02660 142B 5C INC X 
02661 142C CD 18C4 JSR DTADD 
02662 142F A3 26 CPX 1i38 
02663 1431 26 Fl BNE TAN2 
02664 1433 CD 1476 JSR MEMCLR CLear memo for redlllLlng 
02665 1436 5F CLR X 
02666 1437 E6 84 TAN3 LDA LCDM+19.X DlspLey speed dleL no. 
02667 1439 E7 99 STA DIALNO.X 
02668 1438 07 0100 STA MEMO.X 
02669 143E 5C INC X 
02670 143F A3 14 CPX 1i20 
02671 1441 26 F4 BNE TAN3 
02672 1443 3F 4B CLR CURADP 
02673 1445 CD 110E JSR LCD 
02674 1448 81 RTS 
02675 * 
02676 ************************************************ 
02677 * * 
02678 * NAME : DISPLAY DATA FOR ONE PERSON * 
02679 * (DTLCD) * 
02680 * * 
02681 ************************************************ 
02682 * * 
02683 * ENTRY : DTDP * 
02684 * RETURNS : LCDM * 
02685 * * 
02686 ************************************************ 
02687 1449 5F DTLCD CLR X 
02688 144A CD 187C DTLCDI JSR INPDAT LOlld nllme from externeL RAM 
02689 144D B6 4A LDA DATA 
02690 144F E7 71 STA LCDM.X DispLay name 
02691 1451 CD 18C4 JSR DTADD 
02692 1454 5C INC X 
02693 1455 A3 14 CPX 1i20 
02694 1457 26 Fl BNE DTLCD1 
02695 1459 CD 187C DTLCD2 JSR INPDAT Load diaL no. from externeL RAM 
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02696 
02697 
02698 
02699 
02700 
02701 
02702 
02703 
02704 
02705 
02706 
02707 
02708 
02709 
02710 
02711 
02712 
02713 
02714 

145C 
145F 
1462 
1463 
1464 
1466 
1468 
146B 

CD 183B 
CD 18C4 
5C 
5C 
A3 26 
26 F1 
CD 110E 
B1 

02715 146C AE 15 
02716 146E A6 20 
02717 1470 E7 98 
02718 1472 5A 
02719 1473 26 F9 
02720 1475 81 
02721 
02722 
02723 
02724 
02725 
02726 
02727 
02728 
02729 
02730 
02731 
02732 
02733 1476 AE 15 
02734 1478 A6 20 
02735 147A E7 FF 
02736 147C 5A 
02737 147D 26 F9 
02738 147F 81 
02739 
02740 
02741 
02742 
02743 
02744 
02745 
02746 
02747 
02748 
02749 
02750 1480 AE 28 

1128 

JSR TELN02 Change 2 bytes to 1 byte 
JSR DTADD 
INC X 
INC X 
CPX 1:138 
BNE 
JSR 

DTLCD2 
LCD 

Test if input data is compLete 
DispLay name and teLephone no. 

RTS 
* 
************************************************ 
* 
* 
* 

NAME : CLEAR DIAL NUMBER (DIACLR) * 
* 
* ************************************************ 

* * 
* 
* 
* 

ENTRY : NOTHING 
RETURNS : DIALNO * 

* 
* ************************************************ 

DIACLR LDX 1:121 
DIACL1 LDA 1:1$20 

STA DIALNO-l.X CLear diaL no. 
DEC X 
BNE DIACll 
RTS 

* ************************************************ 
* * 
* 
* 
* 

NAME : CLEAR MEMO FOR REDIALING 
(MEMCLR) * 

* 
* ************************************************ 

* 
* 
* 
* 

ENTRY : NOTHING 
RETURNS : MEMO 

* 
* 
* 
* 

************************************************ 
MEMCLR LOX 1:121 
MEMCL1 LDA 1:1$20 

STA MEMO-1.X CLear memo for rediaLing 
DEC X 
BNE MEMCll 
RTS 

* ************************************************ 
* * 
* 
* 

NAME : CLEAR DISPLAY RAM (CLEAR) * 
* ************************************************ 

* * 
* 
* 
* 

ENTRY NOTHING 
RETURNS : LCDM * 

* 
* 

************************************************ 
CLEAR LDX 1:140 
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02751 1482 4F 
02752 1483 E7 70 
02753 1485 5A 
02754 1486 26 FA 
02755 1488 81 
02756 
02757 
02758 
02759 
02760 
02761 
02762 
02763 
02764 
02765 
02766 
02767 1489 AE 03 
02768 1489 6~ 61 
02769 1480 5A 
02770 148E 26 F9 
02771 1490 81 
02772 
02773 
02774 
02775 
02776 
02777 
02778 
02779 
02780 
02781 
02782 
02783 
02784 1491 17 42 
02785 1493 CD 1258 
02786 1496 A6 OF 
02787 1498 97 49 
02788 149A A6 OE 
02789 149C 97 40 
02790 149E 81 
02791 
02792 
02793 
02794 
02795 
02796 
02797 
02798 
02799 
02800 
02801 
02802 149F A6 02 
02803 14A1 97 60 
02804 14A3 3F 6F 
02805 14A5 3F 6E 

CLR1 

* 

CLR 
STA 
DEC 
BNE 
RTS 

A 
LCDM-1.X CLear dispLay RAM 
X 
CLRl 

************************************************ 
* 
* 
* 

NAME : CLEAR ELAPSED TIME (TELCLR) * 
* 
* ************************************************ 

* * * ENTRY: NOTHING * 
* RETURNS : TEL * 
* * ************************************************ 
TELCLR LOX "3 
TELCLl CLR TEL-1.X CLear eLapsed time counter 

DEC X 
9NE TELCL1 
RTS 

* ************************************************ 
* * * NAME : LOAD CALENDAR & TIME DATA * 
* INTO DIAPLAY RAM (SHUCAL) * 
* * 
*********************************************~** 
* 
* 
* 
* 

ENTRY : CALNDR. CURADP 
RETURNS : LCDM 

* 
* 
* 
* ************************************************ 

SHUCAL 9CLR 3:FLAG CLear fLag 
JSR CALL CD 
LDA "$F 
STA CURADP Define cursor position 
LOA "14 
STA LCDMP 
RTS 

* ************************************************ 
* 
* 
* 

NAME * : CHECK CALNDAR & TIME (CALSHU) * 
* ************************************************ 

* 
* 
* 
* 

ENTRY : LCDM 
RETURNS : CALNDR. TELFLG. ERFLG 

* 
* 
* 
* ************************************************ 

CAL SHU LOA "2 
STA CNT Set digit counter 
CLR SHUCNT CLear pointer 
CLR CALCNT 
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02806 14A7 8E 6E LOX CALC NT 
02807 14A9 4F CALSH1 CLR A CLear ACCA 
02808 14AA 98 CLC CLear bit C 
02809 14AB E6 7E LOA LCOM+13.X 
02810 14AO A1 30 CMP 11'0 Key data = 0-97 
02811 14AF 25 60 BCS CALS10 
02812 14B1 AB C6 ADD II$C6 
02813 14B3 25 69 BCS CALS10 
02814 14B5 AB OA ADD II$OA Convert ASCII into BCD 
02815 14B7 BE 60 LOX CNT Load digit counter 
02816 14B9 27 22 BEQ CALSH2 Check digit 
02817 14BB 48 LSL A Shift 4 bits Left 
02818 14BC 48 LSL A 
02819 14BO 4B LSL A 
02820 14BE 48 LSL A 
02821 14BF BE 6F LOX SHUCNT 
02822 14C1 E7 65 STA SHUSTA.X Store modified data 
02823 14C3 3A 60 CALSH3 DEC CNT Decrement digit pointer 
02824 14C5 3C 6E CALSH4 INC CALCNT LCOM+13 increment 
02825 14C7 BE 6E LOX CALCNT 
02826 14C9 A3 OF CPX II$F CALCNT=157 
02827 14CB 26 DC BNE CALSH1 
02828 14CD AE 05 l-DX 115 
02829 14CF E6 64 CALSH5 LOA SHUSTA-l.X Load SHUSE DATA 
02830 1401 A3 03 CPX 113 MONTH and DAY 7 
02831 1403 24 02 BCC CALSH7 
02832 1405 27 3E BEQ CALSH8 Error 
02833 1407 E7 5C CALSH7 STA CALNOR-1.X store CALNOR 
02834 1409 5A DEC X 
02835 140A 26 F3 BNE CALSH5 IX=O 7 
02836 140C 81 CALSH9 RTS 
02837 1400 BE 6F CAL5H2 LOX SHUCNT 
02838 140FEB 65 ADD SHUSTA.X 1st digit? 
02839 14E1 A3 01 CPX III 
02840 14E3 27 OF BEQ DAY 
02B41 14E5 01 1A13 CMP SHUSE.X 
02842 14E8 24 2B CALSH6 BCC CALSH8 Error 
02843 14EA E7 65 STA SHUSTA.X SHUSEdata->SHUSESTA 
02844 14EC A6 02 LOA 112 
02845 14EE B7 60 STA CNT 2->CNT 
02846 14FO 3C 6F INC SHUCNT Increment SHUCNT 
02847 14F2 20 01 BRA CALSH4 
02848 14F4 B7 BF DAY STA HOLD 
02849 14F6 B6 65 LOA SHUSTA 
02850 14F8 44 LSR A 
02851 14F9 44 LSR A 
02852 14FA 44 LSR A 
02853 14FB 44 LSR A 
02854 14FC 48 LSL A 
02855 14FO B7 CO STA TRNS 
02856 14FF 48 LSL A 
02857 1500 48 LSL A 
02858 1501 BB CO ADD TRNS 
02859 1503 87 CO STA TRNS 
02860 1505 B6 65 LOA SHUSTA 
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02861 1507 A4 OF AND I:I$OF 
02862 1509 BB CO ADD TRNS 
02863 150B 97 TAX 
02864 150C B6 BF LOA HOLD 
02865 150E D1 1AOO CMP MONTH-1.X MONTH deta tabLe 
02866 1511 AE 01 LOX 1:11 l->IX 
02867 1513 20 D3 BRA CALSH6 
02868 1515 4F CALSH8 CLR A Prepare for error process 
02869 1516 B7 4F STA BZR 
02870 1518 B7 43 STA TRMFLG 
02871 151A 10 BE BSET O.ERFLG 
02872 151C 20 BE BRA CALSH9 
02873 151E B6 60 CALS10 LDA CNT 
02874 1520 Al 02 CMP 1:12 
02875 1522 26 F1 BNE CALSH8 
02876 1524 20 9D BRA CALSH3 
02877 * 
02878 ************************************************ 
02879 * * 
02880 * NAME : DISPLAY RETRYING NUMBER * 
02881 * (DIAL2) * 
02882 * * 
02883 ************************************************ 
02884 * * 
02885 * ENTRY : DIAN02. MEMO * 
02886 * RETURNS : LCDM * 
02887 * * 
02888 ************************************************ 
02889 1526 AE OE DIAL2 LDX 1:114 
02890 1528 D6 1A55 DIAL21 LDA DIAN02-1.X DispLay "RETRY" 
02891 152B E7 71 STA LCDM.X 
02892 152D 5A DEC X 
02893 152E 26 F8 BNE DIAL21 
02894 1530 5F CLR X 
02895 1531 D6 0100 DIAL22 LDA MEMO.X Load retry no. 
02896 1534 E7 85 STA LCDM+20, X 
02897 1536 E7 99 STA DIALNO.X 
02898 1538 5C INC X 
02899 1539 A3 14 CPX 1:120 
02900 153B 26 F4 BNE DIAL22 
02901 153D CD 1l0E JSR LCD DispLay retry no. 
02902 1540 81 RTS 
02903 * 
02904 ************************************************ 
02905 * * 
02906 * NAME : INITIALIZE INTERNAL RAM * 
02907 * (ARGINT) * 
02908 * * 
02909 ************************************************ 
02910 * * 
02911 * ENTRY : NOTHING * 
02912 * RETURNS : NOTHING * 
02913 * * 
02914 ************************************************ 
02915 1541 9B ARGINT SEI 
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02916 1542 CD 1172 JSR LCDRES 
02917 1545 CD 1195 JSR LCDlNT Initialize LCD 
029:e. 1548 9A CLI 
029~9 1549 CD 1489 JSR TELCLR Clear TEL counter 
02920 154C CD 146C JSR DlACLR 
02921 154F CD 1476 JSR MEMCLR 
02922 1552 4F CLR A 
02923 1553 87 6C STA POINTR Clear RAM 
02924 1555 87 6E STA CALCNT 
02925 1557 B7 6D STA CNT 
02926 1559 B7 48 STA CURADP 
02927 1558 87 6F STA SHUCNT 
02928 155D C7 0137 STA SHU SEC 
02929 1560 87 68 STA CNTBIT 
02930 1562 87 44 STA TELFLG 
02931 1564 87 86 STA TELWAT 
02932 1566 C7 0139 STA TELNO 
02933 1569 C7 013A STA TELCNT 
02934 156C 87 84 STA REC 
02935 156E 87 85 STA MFDAT 
02936 1570 87 42 STA FLAG 
02937 1572 87 AE STA WAIT1 
02938 1574 87 AF STA WAIT2 
02939 1576 87 80 STA WAIT3 
02940 1578 87 81 STA WAIT4 
02941 157A B7 82 STA WAIT5 
02942 157C B7 83 STA MEMOP 
02943 lS7E B7 4E STA 8ZRFLG 
02944 1580 87 4F STA 8ZR 
02945 1582 87 8C STA DlAPl 
02946 1584 87 8D STA DIAP2 
02947 1586 C7 0138 STA ERRl 
02948 1589 C7 013C STA ERR2 
02949 158C 87 8E STA ERFLG 
02950 158E AE 04 LDX 1:14 
02951 1590 4F ARG16 CLR A 
02952 1591 07 0128 STA ADDRAT-1.X Cleer ADDRAT 
02953 1594 5A DEC X 
02954 1595 26 F9 8NE ARG16 
02955 1597 AE 02 LDX 1:12 
02956 1599 4F ARG17 CLR A 
02957 159A E7 51 STA SEC-l.X Cleer SEC 
02958 159C 5A DEC X 
02959 159D 26 FA 8NE ARG17 
02960 159F AE 02 LDX 1:12 
02961 15Al 4F ARG18 CLR A 
02962 15A2 07, 0134 STA SECCNT-1.X Cleer SECCNT 
02963 15A5 SA DEC X 
02964 15A6 26 F9 8NE ARG18 
02965 15A8 CD 17A7 JSR TOLCLR Cleer TOTAL 
02966 1SA8 CD 1781 JSR SNGCLR Clear SINGL 
02967 15AE AE 05 LDX 1:15 
02968 15BO 6F SC ARG19 CLR CALNDR-1.X 
02969 15B2 SA DEC X 
02970 15B3 26 F8 BNE ARG19 
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02971 15B5 AE 04 LDX tl4 
02972 15B7 A6 01 ARG100 LDA III 
02973 15B9 E7 5C STA CALNDR-1.X 
02974 15BB SA DEC X 
02975 15BC 26 F9 BNE ARG100 
02976 15BE AE OS LDX tiS 
02977 15CO A6 20 ARG110 LDA tI$20 
02978 15C2 E7 B6 STA DIADAT-1.X 
02979 15C4 SA DEC X 
02980 15C5 26 F9 BNE ARGllO 
02981 15C7 CD 1001 JSR CANCEL In1t1aL1ze for teLephone circu1t 
02982 15CA CD 1038 JSR CALRST 
02983 15CD 81 RTS 
02984 * 
02985 ************************************************ 
02986 * * 
02987 * NAME : COUNT CHARGE (MONEY) * 
02988 * * 
02989 ************************************************ 
02990 * * 
02991 * ENTRY : ADDRAT. SEC * 
02992 * RETURNS : SINGL. TOTAL * 
02993 * * 
02994 ************************************************ 
02995 15CE AE 02 MONEY LDX tl2 2-)IX 
02996 15DO 99 SEC l-)C 
02997 15D1 4F MONEY 1 CLR A 
02998 15D2 D9 0134 ADC SECCNT-1.X 1 sec UP 
02999 15D5 8D DAA 
03000 15D6 D7 0134 STA SECCNT-1.X 
03001 15D9 SA DEC X 
03002 15DA 26 F.5 BNE MONEYl IX=O? 
03003 15DC B6 53 LDA SEC+1 SEC=SECCNT? 
03004 15DE C1 0136 CMP SECCNT+1 
03005 15E1 26 2E BNE MONEY4 
03006 15E3 B6 52 LDA SEC 
03007 15E5 C1 0135 CMP SECCNT 
03008 15E8 26 27 BNE MONEY4 
03009 15EA 4F CLR A 
03010 15EB C7 0136 STA SECCNT+1 CLeer SECCNT 
03011 15EE C7 0135 STA SECCNT 
03012 15F1 AE 04 LDX tl4 
03013 15F3 98 CLC CLeer b1t C 
03014 15F4 D6 0128 MONEY2 LDA ADDRAT-I. X Rete+eccumuLeted charge 
03015 15F7 09 0130 AOC TOTAL-I. X 
03016 15FA 8D DAA 
03017 15FB 07 0130 STA TOTAL-I. X 
03018 15FE SA DEC X 
03019 15FF 26 F3 BNE MONEY2 IX=O? 
03020 1601 AE 04 LDX 114 
03021 1603 98 CLC O-)C 
03022 1604 D6 0128 MONEY3 LDA ADDRAT-1.X 
03023 1607 D9 012C ADC SINGl-1.X rate+SINGL CHARGE 
03024 160A 8D DAA 
03025 160B D7 012C STA SINGL-1.X 
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03026 l60E SA 
03027 160F 26 F3 
03028 1611 81 
03029 
03030 
03031 
03032 
03033 
03034 
03035 
03036 
03037 
03038 
03039 
03040 1612 BE 6D 
03041 1614 04 6B 37 
03042 1617 06 6B 39 
03043 161A 08 6B 3B 
03044 161D OA 6B 3D 
03045 1620 A4 OF 
03046 1622 AB 30 
03047 1624 BE 6E 
03048 1626 E7 71 
03049 1628 3A 6E 
03050 162A BE 6D 
03051 162C 04 6B 32 
03052 162F 06 6B 34 
03053 1632 08 6B 36 
03054 1635 OA 6B 38 
03055 1638 44 
03056 1639 44 
03057 163A 44 
03058 163B 44 
03059 163C AB 30 
03060 163E BE 6E 
03061 1640 OA 6B 35 
03062 1643 E7 71 
03063 1645 3A 6E 
03064 1647 3A 6D 
03065 1649 BE 6D 
03066 164B 26 C7 
03067 164D 81 
03068 164E D6 0130 
03069 1651 20 CD 
03070 1653 D6 012C 
03071 1656 20 C8 
03072 1658 D6 0128 
03073 165B 20 C3 
03074 165D E6 51 
03075 165F 20 BF 
03076 1661 D6 0130 
03077 1664 20 D2 
03078 1666 06 012C 
03079 1669 20 CD 
03080 1662 D6 0128 
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DEC 
BNE 

MONEY4 RTS 
* 

X 
MONEY3 

************************************************ 
* 
* 
* 

NAME : CHANGE TO ASCII (MNYASC) * 
* 
* ************************************************ 

* * 
* 
* 
* 

ENTRY : TOTAL, SINGL, ADDRAT, SEC 
RETURNS : LCDM * 

* 
* ************************************************ 

MNYASC LDX 
MNYAS1 BRSET 

BRSET 
BRSET 
BRSET 

MNYAS2 AND 
ADD 
LDX 
STA 
DEC 
LDX 
BRSET 
BRSET 
BRSET 
BRSET 

MNYAS4 LSR 
LSR 
LSR 
LSR 
ADD 
LDX 
BRSET 

MNYA10 STA 
MNYAS5 DEC 

DEC 
LDX 
BNE 
RTS 

MNYAS6 LDA 
BRA 

MNYAS7 LDA 
BRA 

MNYAS8 LDA 
BRA 

MNYAS9 LDA 
BRA 

MNYA13 LDA 
BRA 

MNYA14 LDA 
BRA 

Mr~YA15 LDA 

CNT 
2,CNTBIT.MNYAS6 TOTAL-)AccA 
3,CNTBIT,MNYAS7 SINGL-)ACCA 
4,CNTBIT,MNYAS8 ADDRAT-)ACCA 
5.CNTBIT,MNYAS9 SEC-)ACCA 
I*$OF 
1*'0 
CALCNT 
LCDM.X 
CALCNT 
CNT 
2,CNTBIT,MNYAI3 
3,CNTBIT,MNYA14 
4, CNTBIT, MNYA15 
5,CNTBIT,MNYA16 
A 
A 
A 
A 
1*'0 
CALC NT 
5,CNTBIT,MNYA17 
LCDM,X 
CALCNT 
CNT 
CNT 
MNYAS1 

TOTAL-LX 
MNYAS2 
SINGL-LX 
MNYAS2 
ADDRAT-I. X 
MNYAS2 
SEC-I. X 
MNYAS2 
TOTAL-I. X 
MNYAS4 
SmGL-l.X 
MNW:S4 
ADe'RAT -1 . :< 
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03081 166E 20 C8 BRA Mf\YAS4 
03082 1670 A3 01 MNYA16 CPX til 
03(183 1672 27 C4 BEQ MNYAS4 
03084 1674 E6 51 LDA SEC-1.X 
03095 1676 20 CO BRA MNYAS4 
03086 1678 A3 1B MNYA17 CPX il27 
03087 167A 27 C9 BEQ MNYAS5 
03088 167C 20 C5 BRA MNYP10 
03089 * 
03090 ************************************************ 
03091 * * 
03092 * NAME : LOAD CHARGE DATA INTO * 
03093 * DISPLAY RAM (SNGSTA) * 
03094 * * 
03095 ************************************************ 
03096 * * 
03097 * ENTRY : NOTHING * 
03098 * RETURNS : LCDM * 
03099 * * 
03100 ************************************************ 
03101 167E CD 1966 SNGSTA JSR LCDMCR 
03102 1681 A6 02 LDA il2 
03103 1683 87 6D STA CNT 
03104 1685 A6 16 LDA 1:122 
03105 1687 B7 6E STA CALCNT 
03106 1689 1A 68 BSET 5, CNTBIT 
03107 1688 CD 1612 JSR t~NYASC 
031(18 168E 1B 6B 8CLR 5, CNTBIT 
03109 1690 AE OD LDX il13 
03110 1692 D6 lA28 SNGS1 LDA RATDAT-l,X 
03111 1695 E7 72 STA LCDM+1,X 
03112 1697 5A DEC X 
03113 1698 26 F8 8NE SNGS1 
03114 169A AE 04 LDX il4 
03115 169C 06 lA38 SNGS2 LDA SECDAT-l,X 
03116 169F E7 80 STA LCDM+15,X 
03117 16A1 5A DEC X 
03118 16A2 26 Fa 8NE SNGS2 
03119 16A4 AE OF LDX 1:115 
03120 16A6 06 :A1C SNGS3 LDA CRGDAT-1,X 
03121 16A9 E7 88 STA LCDM+23,X 
03122 16A8 SA DEC X 
03123 16AC 26 F8 8NE SNGS3 
03124 16AE A6 04 LDA 1:14 4-)CNT 
03125 1680 87 6D STA CNT 
03126 1682 A6 OE LDA il14 13-)CALCNT 
03127 1684 87 6E STA CALCNT 
03128 1686 18 68 8SET 4, CNT8IT RATE SET 
03129 1688 CD 1612 JSR MNYASC date-)ASCII 
03130 1688 19 68 8CLR 4. CNTBIT 
03131 16BD A6 :::4 LDA 1:14 
03132 168F 87 (lD STA c~n 

03133 16C1 A6 '26 LDA 1::38 
03134 16C3 ~~? (',i" STA CALeNT 
03135 16Cc, L .r," 2. ':,ET 3.CNTE:- -:riAP,::J:- ,. 
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03136 16C7 CD l612 
03137 16CA 17 6B 
03138 16CC 81 
03139 
03140 
03141 
03142 
03143 
03144 
03145 
03146 
03147 
03148 
03149 
03150 
03151 16CD CD 1966 
03152 16DO AE OF 
03153 16D2 D6 lAIC 
03154 16D5 E7 7D 
03155 1607 5A 
03156 1608 26 F8 
03157 160A A6 04 
03158 160C B7 6D 
03159 16DE A6 IB 
03160 16EO B7 6E 
03161 16E2 14 6B 
03162 16E4 CD 1612 
03163 16E7 15 6B 
03164 16E9 81 
03165 
03166 
03167 
03168 
03169 
03170 
03171 
03172 
03173 
03174 
03175 
03176 
03177 16EA CO 1966 
03178 16EO A6 AO 
03179 16EF B7 88 
03180 16F1 A6 04 
03181 16F3 B7 60 
03182 16F5 A6 16 
03183 16F7 B7 6E 
03184 16F9 18 6B 
03185 16FB CD 1612 
03186 16FE 19 6B 
03187 1700 A6 02 
03188 1702 B7 6D 
03189 1704 A6 IE 
03190 1706 B7 6E 
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~~~ MNYASC data-)ASCII 
BCLR 3.Cl\,T81T 
RTS 

* ************************************************ 
* * 

* 
* 
* 

NAME : LOAD ACCUMULATED CHARGE * 
INTO DISPLAY RAM (TOLSTA) * 

* ************************************************ 
* * 
* 
* 
* 

ENTRY : TOTAL 
RETURNS : LCDM * 

* 
* ************************************************ 

TOLSTA JSR 
LOX 

TOLSTl LDA 
STA 
DEC 
BNE 
LDA 
STA 
LDA 
STA 
BSET 
JSR 
BCLR 
RTS 

* 

LCDMCR 
In5 
CRGOAT-l. X 
LCOM+12.X 
X 
TOLSTl 
114 
CNT 
1127 
CALCNT 
2.CNTBIT Set charge 
MNYASC 
2.CNTBIT 

************************************************ 
* * 
* 
* 
* 

NAME : SET CHARGE PER UNIT TIME 
(CRGSET) * 

* 
* ************************************************ 

* 
* 
* 
* 

ENTRY : AOORAT. SEC 
RETURNS : LCDM 

* 
* 
* 
* ************************************************ 

CRGSET JSR 
LOA 
STA 
LDA 
STA 
LOA 
STA 
BSET 
JSR 
BCLR 
LDA 
STA 
LOA 
STA 

LCOMCR 
II$AO 
LCDM+23 
114 
CNT 
1122 
CALCNT 
4.CNTBIT Set rate 
MNYASC Oata-)ASCII 
4.CNTBIT 
112 
CNT 
1130 
CALCNT 

~HITACHI 



03191 1708 1A 6B BSET 5.CNTBIT Set rate 
03192 170A CD 1612 JSR MNYASC Data-)ASCII 
03193 170D 1B 6B BCLR 5.CNTBIT 
03194 170F AE 05 LDX 115 
03195 1711 D6 lA2B CRGSTl LDA RATDAT-I. X 
03196 1714 E7 7A STA LCDM+9.X 
03197 1716 5A DEC X 
0319B 1717 26 FB BNE CRGSTl 
03199 1719 AE 04 LDX 1:14 
03200 171B D6 lA38 CRGST2 LDA SECDAT-l.X 
03201 171E E7 88 STA LCDM+23.X 
03202 1720 5A DEC X 
03203 1721 26 F8 BNE CRGST2 
03204 1723 A6 10 LDA 1116 
03205 1725 B7 48 STA CURADP 
03206 1727 A6 OF LDA 1115 
03207 1729 B7 40 STA LCDMP 
03208 172B 81 RTS 
03209 * 
03210 ************************************************ 
03211 * * 
03212 * NAME : STORE RATE COUNTER (RATSET) * 
03213 * * 
03214 ************************************************ 
03215 * * 
03216 * ENTRY : LCDM * 
03217 * RETURNS: ADDRAT. SEC. TRMFLG. ERFLG * 
03218 * * 
03219 ************************************************ 
03220 172C 3F 6F RAT SET CLR SHUCNT 
03221 172E 3F 6D CLR CNT CLear counter 
03222 1730 4F CLR A 
03223 1731 8E 6F LDX SHUCNT 
03224 1733 E6 80 RATSEI LDA LCDM+15.X Store ASCII 
03225 1735 Al 30 CMP 11'0 ASCIDO ? 
03226 1737 25 65 8CS RATSE5 
03227 1739 A8 C6 ADD II$C6 ASCII(9 ? 
03228 173B 25 61 BCS RATSE5 
03229 173D A8 OA ADD II$OA 0-ASCII-9 
03230 173F 48 LSL A 
03231 1740 48 LSL A Second digit 
03232 1741 48 LSL A 
03233 1742 48 LSL A 
03234 1743 8E 60 LDX CNT 
03235 1745 E7 65 STA SHUSTA.X Store SHUSTA 
03236 1747 3C 6F INC SHUCNT 
03237 1749 BE 6F LDX SHUCNT 
03238 174B E6 80 LOA LCDM+15.X Store ASCII 
03239 174D Al 30 CMP 11'0 ASCII>O ? 
03240 174F 25 4D BCS RATSE5 
03241 1751 A8 C6 ADD I:I$C6 ASCII(9 ? 
03242 1753 25 49 BCS RATSE5 
03243 1755 AB OA ADD I:I$OA 
03244 1757 BE 60 LDX CNT 
03245 1759 EB 65 ADD SHUSTA.X 
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03246 1758 E7 65 STA ~L1t I~TI\ ,., 
...JII ..... ..)I M,A 

03247 175D 3C 6F INC SHUCNT 
03248 175F 3C 60 INC CNT 
03249 1761 BE 6F LOX SHUCNT 
03250 1763 A3 08 CPX 1/8 Rate end ? 
03251 1765 26 CC BNE RATSEI 
03252 1767 B6 BO LOA LCOM+28 SEC ASCII-)deta 
03253 1769 AO 30 SUB 1/'0 Thjrd digit 
03254 176B 25 31 BCS RATSE5 
03255 1760 C7 0137 STA SHUSEC 
03256 1770 B6 8E LOA LCOM+29 
03257 1772 AO 30 SUB 1/'0 
03258 1774 25 28 BCS RATSE5 
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 1770 B6 8F LOA LCOM+30 
03265 177F AO 30 SUB 1/'0 First djgit 
03266 1781 25 1B BCS RATSE5 
03267 1783 CB 0138 ADO SHUSEC+1 
03268 1786 C7 0138 STA SHUSEC+l 
03269 1789 AE 04 LOX 1/4 
03270 178B E6 64 RATSE2 LOA SHUSTA-l,X 
03271 17BD 07 0128 STA AOORAT-l, X Store ADDRAT 
03272 1790 5A DEC X 
03273 1791 26 F8 BNE RATSE2 
03274 1793 AE 02 LDX 1/2 
03275 1795 D6 0136 RATSE3 LDA SHUSEC-1.X 
03276 1798 E7 51 STA SEC-1.X Store SEC 
03277 179A 5A DEC X 
03278 179B 26 F8 BNE RATSE3 
03279 1790 81 RATSE4 RTS 
03280 179E 4F RATSE5 CLR A 
03281 179F B7 4F STA BZR CLear BZR 
03282 17Al B7 43 STA TRMFLG CLear TRMFLG 
03283 17A3 10 BE BSET O.ERFLG Set error process request flag 
03284 17A5 20 F6 BRA RATSE4 
03285 '" 03286 "'''''''''''''''''''**'''**'''''''''***''''''*'''***'''''''''********'''*******'''''''''* 
032B7 '" * 
03288 '" NAME : CLEAR ACCUMULATED CHARGE * 
03289 '" (TDLCLR) '" 03290 '" * 
03291 *"'*"''''*''''''''''''''''''''''''****''''''*****''''''****''''''***'''*'''*'''*****'''* 
03292 '" * 
03293 '" ENTRY : NOTHING * 
03294 '" RETURNS : TOTAL * 
03295 * '" 03296 ***"'**"'*"'*"'*"'**"'**"'**"''''*'''*****'''''''''***''''''****''''''**** 
03297 17A7 AE 04 TOLCLR LOX l:I4 
03298 17A9 4F ToLCLl CLR A 
03299 17AA 07 0130 STA TOTAL-1.X CLear accumuLated charge 
03300 17AO 5A DEC X 
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03301 17AE 26 F9 BNE TOLCll 
03302 17BO 81 RTS 
03303 * 
03304 ************************************************ 
03305 * * 
03306 * NAME : CLEAR CHARGE (SNGCLR) * 
03307 * * 
03308 ************************************************ 
03309 * * 
03310 * ENTRY : NOTHING * 
03311 * RETURNS : SINGL * 
03312 * * 
03313 ************************************************ 
03314 17B1 AE 04 SNGCLR LOX 114 
03315 17B3 4F SNGCll CLR A 
03316 17B4 07 012C STA SINGL-1.X CLear charge 
03317 17B7 5A DEC X 
03318 17B8 26 F9 BNE SNGCll 
03319 17BA 81 RTS 
03320 * 
03321 ************************************************ 
03322 * * 
03323 * NAME : MOVE CURSOR FOR SETTING CHARGE* 
03324 * (CURRAn * 
03325 * * 
03326 ******************************~***************** 
03327 * * 
03328 * ENTRY : LCOMP * 
03329 * RETURNS : LCOMP. CURAOP * 
03330 * * 
03331 ************************************************ 
03332 17BB B6 40 CURRAT LOA LCOMP Load LCOM poInter 
03333 17BO A1 OE CMP 1114 LCOMP=14 ? 
03334 17BF 27 11 BEQ CURRAI 
03335 17C1 A1· 17 CMP 1123 LCOMP=23 ? 
03336 17C3 27 13 BEQ CURRA2 
03337 17C5 A1 1B CMP 1127 LCOMP=27 ? 
03338 17C7 27 19 BEQ CURRA3 
03339 17C9 A1 IF CMP 1131 LCOMP=31 ? 
03340 17C8 26 04 BNE CURRA4 
03341 17CO 3A 40 DEC LCOMP 30-)LCOMP 
03342 17CF 3A 4B DEC CURAOP 31-)CURAOP 
03343 1701 81 CURRA4 RTS 
03344 1702 3C 40 CURRAI INC LCOMP 15-)LCOMP 
03345 1704 3C 4B INC CURAOP 16-)CURAOP 
03346 1706 20 F9 BRA CURRA4 
03347 1708 A6 lC CURRA2 LOA 1128 28-)LCOMP 
03348 170A B7 40 STA LCOMP 
03349 170C A6 10 LOA 1129 29-)CURAOP 
03350 170E B7 4B STA CURAOP 
03351 17EO 20 EF BRA CURRA4 
03352 17E2 A6 16 CURRA3 LOA 1122 22-)LCOMP 
03353 17E4 B7 40 STA LCOMP 
03354 17E6 A6 17 LOA 1123 23-)CURAOP 
03355 17E8 B7 4B STA CURAOP 
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n""''":?r-/ .. ...,,-A 20 E5 BRA CURRA4 V...)...);;JO .1 (CH 

03357 * 
03358 ************************************************ 
03359 * * 
03360 * NANE : MOVE CURSOR FOR SETTING * 
03361 * CALENDAR & CHARGE (CURCAL) * 
03362 * * 
03363 ************************************************ 
03364 * * 
03365 * ENTRY : LCDMP. KEYDAT * 
03366 * RETURNS : LCDMP. CURADP * 
03367 * * 
03368 ************************************************ 
03369 17EC B6 40 CURCAL LDA LCDMP Load LCDM pointer 
03370 17EE Al OD CMP In3 LCDMP=13 ? 
03371 17FO 27 19 BEQ CURCll 
03372 17F2 Al 10 CMP 1116 LCDMP=16 ? 
03373 17F4 27 1B BEQ CURCL2 
03374 17F6 Al 13 CMP 1119 LCDMP=19 ? 
03375 17F8 27 17 BEQ CURCL2 
03376 17FA Al 16 CMP 1122 LCDMP=22 ? 
03377 17FC 27 13 BEQ CURCL2 
03378 17FE Al 19 CMP 1125 LCDMP=25 ? 
03379 1800 27 OF BEQ CURCL2 
03380 1802 Al 1C CMP 1128 LCDMP=28 ? 
03381 1804 26 04 BNE CURCL5 
03382 1806 3A 4B DEC CURADP 28-)CURADP 
03383 1808 3A 40 DEC LCDMP 27-)LCDMP 
03384 180A 81 CURCL5 RTS 
03385 180B 3C 40 CURCll INC LCDMP 14-)LCDMP 
03386 180D 3C 4B INC CURADP 15-)CURADP 
03387 180F 20 F9 BRA CURCL5 
03388 1811 B6 58 CURCL2 LDA KEYDAT RIGHT key or LEFT key ? 
03389 1813 Al 29 CMP 11$29 
03390 1815 27 06 BEQ CURCL3 
03391 1817 3C 40 INC LCDMP LCDMP+1 
03392 1819 3C 4B INC CURADP CURADP+1 
03393 181B 20 ED BRA CURCL5 
03394 181D 3A 40 CURCL3 DEC LCDMP LCDMP-1 
03395 181F 3A 4B DEC CURADP CURADP-1 
03396 1821 20 E7 BRA CURCL5 
03397 * 
03398 ***************************'********************* 
03399 * * 
03400 * NAME : CONVERT 2 BYTES INTO 1 BYTE * 
03401 * <TELNOl) * 
03402 * * 
03403 ************************************************ 
03404 * * 
03405 * ENTRY : LCDM * 
03406 * RETURNS : DATA * 
03407 * * 
03408 ************************************************ 
03409 1823 E6 71 TELNOl LDA LCDM.X Load data 
03410 1825 A4 OF AND II$OF 
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03411 1827 E7 71 STA LCDM.X 
03412 1829 5C INC X 
03413 182A E6 71 LDA LCDM.X 
03414 182C Al 20 CMP 1:1$20 
03415 182E 26 02 BNE TEll1 
03416 1830 A6 FF LDA I:l$FF 
03417 1832 48 TElll ASL A 
03418 1833 48 ASL A 
03419 1834 48 ASL A 
03420 1835 48 ASL A 
03421 1836 EB 70 ADD LCDM-l. X 
03422 1838 B7 4A STA DATA Store data in output RAM 
03423 183A 81 RTS 
03424 * 
03425 ************************************************ 
03426 * * 
03427 * NAME : CONVERT 1 BYTE INTO 2 BYTES * 
03428 * <TELN02) * 
03429 * * 
03430 ************************************************ 
03431 * * 
03432 * ENTRY : DATA * 
03433 * RETURNS : LCDM * 
03434 * * 
03435 ************************************************ 
03436 183B B6 4A TELN02 LDA DATA 
03437 183D E7 72 STA LCDM+1.X 
03438 183F A4 OF AND I:l$OF 
03439 1841 AB 30 ADD 1:l$30 Change to ASCII 
03440 1843 A1 3F CMP 1:l$3F 
03441 1845 26 04 BNE TEL21 
03442 1847 A6 20 LDA 1:l$20 
03443 1849 20 OE .BRA TEL222 
03444 184B Al 3A TEL21 CMP 1:I$3A 
03445 184D 26 04 BNE TEL22 
03446 184F A6 2A LOA 1:l$2A 
03447 1851 20 06 8RA TEL222 
03448 1853 A1 3E TEL22 CMP 1I$3E 
03449 1855 26 02 BNE TEL222 
03450 1857 A6 23 LDA 1:1$23 
03451 1859 E7 71 TEL222 STA LCDM.X 
03452 185B E6 72 LOA LCDM+1.X 
03453 1B5D 44 LSR A 
03454 1B5E 44 LSR A 
03455 185F 44 LSR A 
03456 1860 44 LSR A 
03457 1861 AB 30 ADD 1:l$30 
03458 1863 A1 3F CMP 1:l$3F Change to ASCII 
03459 1865 26 04 BNE TEL23 
03460 1867 A6 20 LOA 1:l$20 
03461 1869 20 OE BRA TEL25 
03462 186B A1 3A TEL23 CMP 1:I$3A 
03463 186D 26 04 BNE TEL24 
03464 186F A6 2A LDA 1:I$2A 
03465 1871 20 06 BRA TEL25 
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03466 1873 A1 3E 
03467 1875 26 02 
03468 1877 A6 23 
03469 1879 E7 72 
03470 1876 61 
03471 
03472 
03473 
03474 
03475 
03476 
03477 
03478 
03479 
03480 
03481 
03482 
03483 
03484 
03485 
03486 187C 96 
03487 1870 86 46 
03488 187F 87 01 
03489 1881 86 45 
03490 1883 AA 60 
03491 1885 87 06 
03492 1887 3F 04 
03493 1889 86 06 
03494 1888 AA EO 
03495 1880 87 08 
03496 188F A4 OF 
03497 1891 87 08 
03498 1893 86 00 
03499 1895 87 4A 
03500 1897 86 45 
03501 1899 AA 60 
03502 1898 87 08 
03503 1890 9A 
03504 189E 81 
03505 
03506 
03507 
03508 
03509 
03510 
03511 
03512 
03513 
03514 
03515 
03516 
03517 189F 98 
03518 18AO 86 4A 
03519 18A2 87 00 
03520 18A4 86 45 
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TEL24 CMP 
8NE 
LOA 

TEL25 STA 
RTS 

* 

j:j$3E 
TEL25 
1*$23 
LCDM+l.X 

**** DATA TRNSFER 8ETWEEN MICROCOMPUTER AND 
* EXTERNAL RAM 
* ************************************************ 
* * 
* 
* 
* 

NAME : INPUT DATA FROM EXTERNAL RAM * 
(INPDAT) * 

* ************************************************ 
*" 
* 
* 
* 

ENTRY : DTDP 
RETURNS : DATA 

* 
* 
* 
* ************************************************ 

INPDAT SEI Diseble interrupts 
LOA DTDP+l 
STA P8DTR 
LOA DTDP 
ORA j:j$60 
STA PEDTR 
CLR PADDR 
LOA PEDTR 
ORA j:j$EO 
STA PEDTR 
AND j:j$DF Input dete 
STA PEDTR 
LOA PADTR 
STA DATA 
LOA DTDP 
ORA j:j$60 
STA PEDTR 
CLI Eneble interrupts 
RTS 

* ************************************************ 
* * * NAME : OUTPUT DATA TO EXTERNAL RAM * 
* (OUTDAT) * 
* * ************************************************ 
* 
* 
* 
* 

ENTRY : DATA. DTDP 
RETURNS : NOTHING 

* 
* 
* 
* ************************************************ 

OUT OAT SEI Disable interrupts 
LOA DATA 
STA PADTR 
LOA DTDP 
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03521 18A6 AA 60 ORA 1*$60 
03522 18A8 B7 OB STA PEDTR 
03523 18AA B6 46 LDA DTDP+1 
03524 1BAC B7 01 STA PBDTR 
03525 1BAE A6 FF LDA I*$FF 
03526 18BO B7 04 STA PADDR Output data 
03527 18B2 B6 OB LDA PEDTR 
03528 18B4 AA EO ORA I*$EO 
03529 18B6 B7 OB STA PEDTR 
03530 18B8 A4 BF AND I*$BF 
03531 18BA B7 OB STA PEDTR 
03532 18BC B6 45 LDA DTDP 
03533 18BE AA 60 ORA 1*$60 
03534 18CO B7 OB STA PEDTR 
03535 18C2 9A CLI EnabLe interrupts 
03536 18C3 81 RTS 
03537 * 
03538 **** SUBROUTINES ************************** 
03539 * 
03540 * 
03541 ************************************************ 
03542 * * 
03543 * NAME ; INCREMENT POINTER TO EXTERNAL * 
03544 * RAM <DTADD) * 
03545 * * 
03546 ************************************************ 
03547 * * 
03548 * ENTRY ; DTDP * 
03549 * RETURNS ; DTDP * 
03550 * * 
03551 ************************************************ 
03552 18C4 B6 46 DTADD LDA DTDP+1 
03553 1BC6 AB 01 ADD 1*$1 Increment pointer 
03554 18C8 B7 46 STA DTDP+1 
03555 18CA 24 02 BCC DTADD1 
03556 18CC 3C 45 INC DTDP 
03557 18CE 81 DTADD1 RTS 
03558 * 
03559 ************************************************ 
03560 * * 
03561 * NAME ; DECREMENT POINTER FROM * 
03562 * -EXTERNAL RAM (DTSUB) * 
03563 * * 
03564 ************************************************ 
03565 * * 
03566 * ENTRY ; DTDP * 
03567 * RETURNS ; DTDP * 
03568 * * 
03569 ************************************************ 
03570 18CF B6 46 DTSUB LDA DTDP+1 
03571 18D1 AO 3A SUB 1*58 Decrement pointer 
03572 18D3 B7 46 STA DTDP+1 
03573 18D5 24 02 BCC DTSUB1 
03574 18D7 3A 45 DEC DTDP 
03575 18D9 81 DTSUB1 RTS 

~HITACHI 
1143 II 



03576 * 
03577 ************************************************ 
03578 * * 
03579 * NAME : CLEAR RAM USED (END) * 
03580 * * 
03582. ************************************************ 
03582 * * 
03583 * ENTRY : NOTHING * 
03584 * RETURNS : NOTHING * 
03585 * * 
03586 ************************************************ 
03587 18DA 08 BO 1D END BRSET 4.WAIT3.END1 Output tone? 
03588 18DD 4F CLR A If not. cLear RAM 
03589 l8DE B7 41 STA MODFLG 
03590 18EO B7 43 STA TRMFLG 
03591 18E2 B7 40 STA LCDMP 
03592 18E4 B7 49 STA DTCNT 
03593 18E6 B7 45 STA DTDP 
03594 18E8 B7 46 STA DTDP+1 
03595 18EA SF CLR X 
03596 18EB A6 01 LDA 1i$1 
03597 18ED B7 4B STA CURAOP 
03598 18EF A6 02 LOA 1i$02 
03599 18F1 B7 42 STA FLAG 
03600 18F3 IF 4E BCLR 7.BZRFLG 
03601 18F5 CD 1966 JSR LCDMCR 
03602 18F8 20 16 BRA END3 
03603 18FA B6 42 END1 LOA FLAG If so. dispLay diaL no. 
03604 18FC A4 35 AND 1i$35 
03605 18FE B7 42 STA FLAG 
03606 1900 CD 1966 JSR LCDMCR 
03607 1903 5F CLR X 
03608 1904 E6 99 END2 LOA OIALNO.X 
03609 1906 E7 73 STA LCDM+2.X 
03610 1908 5C INC X 
03611 1909 A3 14 CPX 1i20 
03612 190B 26 F7 BNE EN02 
03613 190D CD llOE JSR LCD 
03614 1910 81 END3 RTS 
03615 * 
03616 ************************************************ 
03617 * * 
03618 * NAME : MOVE CURSOR TO LEFT (LFCRSR) * 
03619 * * 
03620 ************************************************ 
03621 * * 
03622 * ENTRY : LCDMP. CURADP. MODFLG. TRMFLG * 
03623 * RETURNS : LCDMP. CURADP * 
03624 * * 
03625 ************************************************ 
03626 1911 B6 41 LFCRSR LOA MODFLG 
03627 1913 Al 08 CMP jj$8 
03628 1915 27 07 BEQ LFCR2 
03629 1917 Al 09 01P i:l$9 
03630 1919 27 03 BEQ LFCR2 
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03631 1916 CC 1922 JMP LFCR4 
03632 191E 66 43 LFCR2 LDA TRM>-LG 
03633 1920 27 11 6EQ LFCR3 
036:,4 1922 3A 40 LFCR4 DEC L:::DMF' Move cursor to Left 
03635 1924 3A 4B DEC CURADP 
03636 1926 A6 01 LDA il$1 
03637 1928 61 4B CMP CURADP 
03638 192A 23 04 6LS LFCR1 
03639 192C B7 4B STA CURADP 
03640 192E 3F 40 CLR LCDMP 
03641 1930 CD 1l0E LFCR1 JSR LCD DispLay cursor 
03642 1933 81 LFCR3 RTS 
03643 * 
03644 ************************************************ 
03645 * * 
03646 * NAME : MOVE CURSOR TO RIGHT (RTCRSR) * 
03647 * * 
03648 ************************************************ 
03649 * * 
03650 * ENTRY : LCDMP. CURADP. MODFLG. TRMFLG * 
03651 * RETURNS : LCDMP. CURADP * 
03652 * * 
03653 ************************************************ 
03654 1934 66 41 RTCRSR LDA MODFLG 
03655 1936 A1 08 CMP 11$8 
03656 1938 27 07 BEQ RTCR3 
03657 193A A1 09 CMP 11$9 
03658 193C 27 03 BEQ RTCR3 
03659 193E CC 1945 JMP RTCR5 
03660 1941 B6 43 RTCR3 LDA TRMFLG 
03661 1943 27 20 6EQ RTCR4 
03662 1945 66 46 RTCR5 LDA CURADP 
03663 1947 A1 14 CMP 1120 
03664 1949 23 08 6LS RTCRI 
03665 1946 6E 46 LDX CURADP 
03666 194D E6 71 LDA LCDM.X 
03667 194F Al 20 CMP 11$20 
03668 1951 27 OF BEQ RTCR2 
03669 1953 3C 40 RTCR1 INC LCDMP Move cursor to right 
03670 1955 3C 4B INC CURADP 
03671 1957 A6 26 LDA 1138 
03672 1959 B1 4B CMP CURADP 
03673 1956 24 05 BCC RTCR2 
03674 195D B7 46 STA CURADP 
03675 195F 4A DEC A 
03676 1960 67 40 STA LCDMP 
03677 1962 CD 1l0E RTCR2 JSR LCD DispLIlY cursor 
03678 1965 81 RTCR4 RTS 
03679 * 
03680 ************************************************ 
03681 * * 
03682 * NAME : CLEAR DIAPLAY RAM (LCDMCR) * 
03683 * * 
03684 ************************************************ 
03685 * * 
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03686 * ENTRY : NOTHING * 
03687 * RETURNS : LCDM * 
03688 * * 
03689 ************************************************ 
03690 1966 AE 28 LCDMCR LDX ~40 CLear diapLay RAM 
03691 1968 A6 20 MCR1 LDA ~$20 
03692 196A E7 70 STA LCDM-1, X 
03693 196C 5A DEC X 
03694 196D 26 F9 BNE MCR1 
03695 196F 81 RTS 
03696 * 
03697 ************************************************ 
03698 * * 
03699 * NAME : CLEAR EXTERNAL RAM (RAMCLR) * 
03700 * * 
03701 ************************************************ 
03702 * * 
03703 * ENTRY : NOTHING * 
03704 * RETURNS : NOTHING * 
03705 * * 
03706 ************************************************ 
03707 1970 3F 4A RAMCLR CLR DATA 
03708 1972 3F 45 CLR DTDP 
03709 1974 3F 46 CLR DTDP+1 
03710 1976 CD 189F RAMCLl JSR OUTDAT CLear externaL RAM 
03711 1979 CD 18C4 JSR DTADD 
03712 197C A6 16 LDA ~RAMENDI256 
03713 197E B1 45 CMP DTDP 
03714 1980 26 F4 BNE RAMeL1 
03715 1982 A6 A8 LDA ~RAMEND*256/256 
03716 1984 81 46 CMP DTDP+1 
03717 1986 26 EE BNE RAMCL1 
03718 1988 A6 17 LDA ~$17 
03719 198A B7 45 STA DTDP 
03720 198C 5F CLR X 
03721 198D BF 46 STX DTDP+1 
03722 198F A6 FF RAMCL2 LDA ~$FF 

03723 1991 B7 4A STA DATA 
03724 1993 CD 189F JSR OUTDAT 
03725 1996 B6 46 LDA DTDP+1 
03726 1998 A9 01 ADD ~$1 

03727 199A B7 46 STA DTDP+l 
03728 199C BE 46 LDX DTDP+l 
03729 199E A3 64 CPX ~$64 

03730 19AO 26 ED 9NE RAMCL2 
03731 19A2 A6 IF LDA ~$lF Store RAM check data 
03732 19A4 B7 45 STA DTDP 
03733 19A6 3F 46 CLR DTDP+1 
03734 19A8 A6 4C LOA ~$4C 

03735 19AA B7 4A STA DATA 
03736 19AC CD 189F JSR OUTDAT 
03737 19AF 3C 46 INC DTDP+l 
03738 1991 A6 4F LDA ~$4F 

03739 19B3 B7 4A STA DATA 
03740 1995 CD 189F JSR OUTDAT 
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03741 19B8 3C 46 INC OTDP+1 
03742 19BA A6 56 LOA 11$56 
03743 19BC B7 4A STA OAT A 
03744 19BE CD 189F JSR OUTDAT 
03745 19C1 3C 46 INC OTDP+1 
03746 19C3 A6 45 LOA 11$45 
03747 19C5 B7 4A STA OATA 
03748 19C7 CD 189F JSR OUTDAT 
03749 19CA 81 RTS 
03750 * 
03751 ************************************************ 
03752 * * 
03753 * NAME : MOVE TO REVIEW DATA AREA * 
03754 * ( MOVED * 
03755 * * 
03756 ************************************************ 
03757 * * 
03758 * ENTER LCOM * 
03759 * RETURNS REFOAT * 
03760 * * 
03761 ************************************************ 
03762 19CB 5F MOVEl CLR X 
03763 19CC E6 71 MOV11 LOA LCDM.X 
03764 19CE D7 0115 STA REFOAT.X Store review data 
03765 1901 5C INC X 
03766 1902 A3 14 CPX 1120 
03767 1904 26 F6 BNE MOV11 
03768 1906 81 RTS 
03769 * 
03770 ************************************************ 
03771 * * 
03772 * NAME : MOVE REVIEW OATA TO DISPLAY * 
03773 * RAM (MOVE2) * 
03774 * * 
03775 ************************************************ 
03776 * * 
03777 * ENTER REF OAT * 
03778 * RETURNS LCDM * 
03779 * * 
03780 ************************************************ 
03781 1907 SF MOVE2 CLR X 
03782 1908 D6 0115 MOV21 LDA REFDAT.X 
03783 190B E7 85 STA LCOM+20.X Store dispLay data 
03784 19DD 5C INC X 
03785 19DE A3 12 CPX 1118 
03786 19EO 26 F6 BNE MOV21 
03787 19E2 81 RTS 
03788 * 
03789 ************************************************ 
03790 * * 
03791 * DATA TABLE * 
03792 * * 
03793 ************************************************ 
03794 19E3 2A CALDAT FCC "* ! 
03795 19F2 2A TELDAT FCC "* TIME 
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03796 1A01 32 MONTH FCB $32.$29.$32.$31.$32.$31 
03797 1A07 32 FCB $32.$32.$31.$32.$31.$32 
03798 1AOD OC YOKO FCB $OC.$80.$06.$01.$08.$34 
03799 1A13 13 SHUSE FCB $13.$00.$24.$60.$60 
03800 1A18 01 SHUNEW FCB $01.$01.$00.$00.$00 
03801 1AlD 43 CRGDAT FCC "CHARGE: " 
03802 1A2C 52 RATDAT FCC "RATE: 
03803 1A39 53 SECDAT FCC "SEC: 
03804 1A40 4E N01 FCC liND.?" 
03805 1A44 20 N02 FCC NO. " 
03806 1A4C 20 DIAN01 FCC " REDIAL 
03807 1A56 20 DIAN02 FCC " RETRY 
03808 1A64 2A FULLD FCC "* FULL *" 
03809 1A6C 2A ERRORD FCC "* ERROR *" 
03810 * 
03811 ************************************************ 
03812 * * 
03813 * VECTOR ADDRESSES * 
03814 * * 
03815 ************************************************ 
03816 * 
03817 1FF6 ORG $lFF6 
03818 * 
03819 1FF6 OC25 FDB TIMER2 K88SCN/BUZZER 
03820 1FF8 OB80 FDB TIMER1 INT2/TIMER 
03821 1FFA 0500 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 0129 ARGINT 1541 ARG100 15B7 ARG110 15CO ARG16 1590 
ARG17 1599 ARG18 15A1 ARG19 15BO BUZC OB8D BUZC1 OB96 
BUZC2 OBBO BUZC3 OBAC BUZC4 OBD5 BUZC5 OBBC BUZC6 OBDA 
BUZZ OC95 BUZZ1 OCA6 BUZZ2 OCAE BZR 004F BZRCNT 004C 
BZRFLG 004E CALC NT 006E CALDAT 19E3 CALLCD 1258 CALNDR 005D 
CALRST 1038 CAL SHU 149F CALSH1 14A9 CALSH2 14DD CALSH3 14C3 
CALSH4 14C5 CALSH5 14CF CALSH6 14E8 CALSH7 14D7 CALSH8 1515 
CALSH9 14DC CALS10 151E CANCEL 1001 CANCL2 1010 CATBL 067A 
CATBLE 068C CHATFL 0057 CHECK 05E9 CHECKF 0651 CHECK1 05EF 
CHECK2 05F7 CHECK3 0601 CHECK4 0612 CHECKS 062A CHECK6 062D 
CHECK7 063B CHEI<l 098E CHEI<2 OA20 CHEK3 OA47 CHEK4 OA8C 
CHEI<5 OADD CHI<ll 09AO CHK12 09A5 CHK13 09C9 CHI<14 09E7 
CHK15 OAOB CHK16 OA1F CHK17 OAOO CHK21 OA38 CHI<22 OA44 
CHK23 OA46 CHI<31 OA59 CHK32 OA6D CHK33 OA82 CHK34 OA84 
CHK35 OA89 CHK36 OA8B CHK42 OA9E CHK43 OABE CHK44 OAD1 
CHK45 OAD5 CHK46 OADA CHK47 OADC CHI<5F OB11 CHK51 OAE9 
CHK52 OB07 CHI<53 OBOF CLEAR 1480 CLR1 1482 CMPNUM 0003 
CNT 006D CNTBIT 006B CRGDAT 1AlD CRGSET 16EA CRGSTl 1711 
CRGST2 171B CSTBL 068C CSTBLE 0695 CURADP 004B CURCAL 17EC 
CURCL1 180B CURCL2 1811 CURCL3 181D CURCL5 180A CURLR OB12 
CURLRA OB6E CURLRF OB71 CURLR2 OB30 CURLR3 OB3F CURLR4 OB46 
CURLR5 OB52 CURLR6 OB56 CURLR7 OB5B CURLR8 0867 CURLR9 086B 
CURRAT 17BB CURRAI 17D2 CURRA2 17D8 CURRA3 17E2 CURRA4 17D1 
DATA 004A DAY 14F4 DIACLR 146C DIACLl 146E DIADAT 00B7 
DIALNO 0099 DIAL2 1526 DIAL21 1528 DIAL22 1531 DIANOl 1A4C 
DIAN02 1A56 DIAP1 OOBC DIAP2 OOBD DTADD 18C4 DTADD1 18CE 
DTADS 0050 DTCNT 0049 DTDP 0045 DTLCD 1449 DTLCD1 144A 
DTLCD2 1459 DTSUB 18CF DTSUB1 18D9 END 18DA END1 18FA 
END2 1904 END3 1910 ERFLG OOBE ERROR 0695 ERRORD 1A6C 
ERROR2 06AB ERROR3 06C1 ERROR4 06CE ERRORS 06DC ERROR6 06E7 
ERR1 013B ERR2 013C FIGURE OBDB FIG1 OBF6 FIG2 OBFF 
FIG3 OCOD FIG4 OC12 FIGS OC17 FIG6 OC1C FIG7 OC1F 
FIG8 OC24 FLAG 0042 FULLD 1A64 HOLD 008F INPDAT 187C 
JMPADR 013E JTBL 013D KENSAK 12C1 I<ENSKA 1349 KENSI<B 1352 
KENSKC 135B KENSKD 1387 KENSKE 138B KENSK1 12C7 KENSK2 12E1 
I<ENSK3 12E5 KENSK4 12F5 KENSK5 12F6 KENSK6 1310 KENSK7 1312 
KENSK8 131E KENSK9 1333 KEYCD 0652 KEYDAT 0058 I<EYNUM 005A 
KEY SET 0054 KNSEQ1 137B KNSKEQ 1367 KNSRTS 1399 K88SCN OC31 
K88SN1 OC40 K88SN2 OC52 K88SN3 OC56 K88SN4 OC65 K88SN5 OC68 
1<88SN6 OC77 K88SN7 OC7D K88SN8 OC8C K88SN9 OC94 LCD 110E 
LCDBSY 11C4 LCDBY1 l1CE LCDDSP 115C LCDINS 1148 LCDINT 1195 
LCDIN1 1197 LCDIN2 11AF LCDIN3 11B8 LCDIN5 119B LCDM 0071 
LCDMCR 1966 LCDMP 0040 LCDMST 12AB LCDMS1 12BO LCDMS2 12BC 
LCDMS3 1286 LCD RES 1172 LCDRS1 1176 LCDRS2 1178 LCDRS3 117A 
LCDSET 1276 LCDSE1 1278 LCDSE2 12A3 LCDSE3 1270 LCDSE6 12A7 
LCDSE7 128E LCD1 1118 LCD2 1134 LCD3 113D LCD4 1144 
LCD5 113F LFCRSR 1911 LFCR1 1930 LFCR2 191E LFCR3 1933 
LFCR4 1922 MAINKS 0504 MAINPR 0500 MAIN1 0512 MAIN2 0517 
MAIN3 OSlC MAIN4 051F MCR1 '968 MDTBL 05B9 MDTBLE 05E9 
MEMCLR 1476 MEMCLl 1478 MEMO 0100 MEMOP 0083 MFDAT 00B5 
MFOUT 10DF MFOUTE 10F5 MFOUTl 10EO MFOUT2 10EE MFTBL 10F6 
MFTBLE 110E MNYASC 1612 MNYAS1 1614 MNYAS2 1620 MNYAS4 1638 
MNYAS5 1645 MNYAS6 164E MNYAS7 1653 MNYAS8 1658 MNYAS9 1650 
MNYA10 1643 MNYA13 1661 MNYA14 1666 MNYA15 1668 MNYA16 1670 
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MNYA17 1678 
MODE4 0591 
MOD100 0882 
MODlll 08F1 
MOD130 0929 
MOD136 0951 
MOD144 097F 
MOD20 06F7 
MODSO 0739 
MODSS 079C 
MOD63 07DS 
MOD82 0816 
MOD91 0876 
MONEY lSCE 
MONTH 1A01 
MVECUF 087F 
OLDI<EY OOSS 
P8DTR 0001 
PFDTR OOOC 
RAMCLE 057A 
RATDAT 1A2C 
RATSE4 179D 
RTCRSR 1934 
RTCRS 1945 
RTS15 106E 
SCOUNT OOSC 
SECDAT 1A39 
SHUSEC 0137 
SNGSTA 167E 
ST8DAT 0058 
TAN3 1437 
TELCLR 1489 
TELLCD 1267 
TELMN4 OCCF 
TELM11 OCE7 
TELM23 OD14 
TELM31 OD2E 
TELM36 ODE3 
TELM41 OEAD 
TELM46 OEDD 
TELMS8 OFCD 
TELM52 OF62 
TELMS7 OF89 
TELM62 OFFD 
TEll 1 1832 
TEL24 1873 
TEL324 007F 
TEL343 ODCC 
TEL364 OE2D 
TELS12 OF31 
TIMCT3 lIFE 
TIMCT8 1233 
TIMSTA 006A 
TOLSTI 16D2 
TOROI(4 13AE 
TRI<Cl 13C3 
TRI<RTS 1408 
WAIB OOBO 
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MODE 0578 
MODES 0592 
MODI01 08C3 
MOD1l2 08FA 
MOD131 0930 
MOD140 0955 
MOD14S 097C 
MOD30 0700 
MODS1 073F 
MOD56 07AA 
MOD7 07E6 
MOD83 0836 
M0092 088E 
MONEY1 ISD1 
MOVEI 19C8 
MVECUR 0872 
OUTDAT 189F 
PCDDR 0006 
PGDDR 0007 
RAMCLR 1970 
RATSET 172C 
RATSE5 179E 
RTCR1 1953 
RTS11 103E 
RTS16 108A 
SCR 0010 
SHUCAL 1491 
SHUSTA 0065 
SNGS1 1692 
SYSINT OS23 
TCNTR 0070 
TELCL1 1488 
TELMN OCAF 
TELMN5 OCD4 
TELM12 OCFC 
TELM3A OE84 
TELM32 OD3A 
TELM37 OE3S 
TELM42 OEB1 
TELM47 OEE1 
TELM5C OFD3 
TELMS3 OF65 
TELM58 OFA4 
TELNO 0139 
TEL21 184B 
TEL25 1879 
TEL331 009C 
TEL3S1 ODDO 
TEL371 OE50 
TELS13 OF47 
TIMCT4 120A 
TIMCT9 1252 
TLCNT llEA 
TOROKU 139A 
TOROI<S 13F5 
TRI<C2 13CF 
TRMFLG 0043 
WAIT4 0081 

MODEF 0588 
MODE6 OSA2 
MOD102 08CC 
MODl13 0900 
MOD132 0940 
MOD141 0959 
MOD150 0980 
MOD40 0709 
MOD52 0759 
MOD6 0780 
MOD7F 0800 
MOD84 083C 
MOD93 08A2 
MONEY2 15F4 
MOVE2 19D7 
NEWI<EY 0056 
PADDR 0004 
PCDTR 0002 
PGDTR 0000 
RAMCL1 1976 
RATSE1 1733 
REC 0084 
RTCR2 1962 
RTS12 104C 
RTS17 1090 
SDP 0047 
SHUCNT 006F 
SINGL 012D 
SNGS2 169C 
TAN 1409 
TCR 0009 
TELCNT 013A 
TELMN1 OCCO 
TELMN6 OCD9 
TELM20 ODOO 
TELM38 OE8D 
TELM33 OD87 
TELM38 OE64 
TELM43 OE83 
TELM48 OEE3 
TELM5F OFD7 
TELM54 OF6D 
TELM59 OFBA 
TELNOl 1823 
TEL22 1853 
TEL321 0040 
TEL332 OOAF 
TEL361 OEOO 
TEL372 OE5C 
TIMCNT 11F4 
TIMCT5 124A 
TIMC10 1241 
TOLCLR 17A7 
TOROK 1 1398 
TOROK6 l3FA 
TRI<C3 13DE 
TRNS OOCO 
WAITS 0082 
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MODE2 0587 
MODFLG 0041 
MOD103 08DF 
MOD120 090E 
MOD133 0946 
MOD142 096A 
MOD151 0982 
MOD41 072E 
MOD53 0778 
MOD61 07CO 
MOD71 07EF 
MOD85 0848 
MOD94 0881 
MONEY3 1604 
MOVll 19CC 
NOl 1A40 
PADTR 0000 
PDDTR 0003 
PDINTR 006C 
RAMCL2 198F 
RATSE2 178B 
REFDAT 0115 
RTCR3 1941 
RTS13 1056 
RTS18 10CE 
SEC 0052 
SHUNEW 1A18 
SNGCLR 1781 
SNGS3 16A6 
TAN1 1419 
TDR 0008 
TELDAT 19F2 
TELMN2 OCC5 
TELMN7 OCDC 
TELM21 ODOB 
TELM3F OE95 
TELM34 ODB7 
TELM39 OE78 
TELM44 OEBB 
TELM49 OEF1 
TELM50 OEF2 
TELM55 OF7D 
TELM60 OF08 
TELN02 1838 
TEL222 1859 
TEL322 0061 
TEL341 ODC6 
TEL362 OE19 
TEL501 OFOD 
TIMCTl 11F5 
TIMCT6 1220 
TIMERl 0880 
TOLCL1 17A9 
TOROl<2 13A8 
TOTAL 0131 
TRKC4 13E4 
WAIT1 OOAE 
YERCNT llE4 

MODE3 
MOD10 
MOD110 
M00121 
MOD134 
M00143 
MOD160 
MOD42 
MOD54 
MOD62 
MOD80 
MOD90 
MOD95 
MONEY4 
MOV21 
N02 
P8DDR 
PEDTR 
RAMCL 
RAMEND 
RATSE3 
RSTEND 
RTCR4 
RTS14 
RTS19 
SECCNT 
SHUSE 
SNGCL1 
SSR 
TAN2 
TEL 
TELFLG 
TELMN3 
TELM10 
TELM22 
TELM30 
TELM35 
TELM40 
TELM45 
TELM5A 
TELM51 
TELM56 
TELM61 
TELWAT 
TEL23 
TEL323 
TEL342 
TEL363 
TEL511 
TIMCT2 
TIMCT? 
TIMER2 
TOLSTA 
TOROl<3 
TOTLI<Y 
TRKC5 
WAIT2 
YOI<O 

058F 
06EE 
08EO 
0928 
0954 
0971 
098A 
0738 
0795 
07CE 
0801 
084C 
1380 
1611 
1908 
1A44 
0005 
0008 
0577 
16A8 
1795 
lODE 
1965 
1059 
10DA 
0135 
1A13 
1783 
0011 
1424 
0062 
0044 
OCCA 
OCDD 
0010 
0015 
OOCF 
OE96 
OEC5 
OF80 
OFIO 
OF83 
OFE7 
0086 
1868 
OD6C 
00C9 
OE24 
OF1F 
1245 
124F 
OC25 
16CO 
l3AD 
0059 
1305 
OOAF 
lAOD 



4.3 Cross Reference Table Listing 

ADD RAT 0129 00067* 02952 03014 03022 03072 03080 03271 
ARGINT 1541 00152 02915* 
ARG100 15B7 02972* 02975 
ARGUO 15CO 02977* 02980 
ARG16 1590 02951* 02954 
ARG17 1599 02956* 02959 
ARG18 15A1 02961* 02964 
ARG19 15BO 02968* 02970 
BUZC OB8D 01241 01257* 
BUZC1 OB96 01257 01260* 
BUZC2 OBBO 01258 01264 01271 01274* 
BUZC3 OBAC 01266 01272* 
BUZC4 OBD5 01284 01290* 
BUZC5 OBBC 01275 01279* 
BUZC6 OBDA 01259 01278 01280 01289 01292* 
BUZZ OC95 01352 01427* 
BUZZ1 OCA6 01428 01434* 
BUZZ2 OCAE 01427 01433 01438* 
BZR 004F 00018* 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 00016* 00376 00381 00384 01260 01262 01265 01268 
01270 01833 01835 01918 02498 

BZRFLG 004E 00017* 00386 00531 00581 00777 01172 01178 01257 
01272 01427 01455 01507 01601 01831 01906 01908 
01944 01997 01999 02500 02943 03600 

CALCNT 006E 00039* 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 005D 00032* 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 01944* 02982 

CAL SHU 149F 00829 02802* 
CALSH1 14A9 02807* 02827 
CALSH2 14DD 02816 02837* 
CALSH3 14C3 02823* 02876 
CALSH4 14C5 02824* 02847 
CALSH5 14CF 02829* 02835 
CALSH6 14E8 02842* 02867 
CALSH7 14D7 02831 02833* 
CALSH8 1515 02832 02842 02868* 02875 
CALSH9 14DC 02836* 02872 
CALS10 151E 02811 02813 02873* 
CANCEL 1001 01511 01823 01839 01860 01906* 02014 02981 
CANCL2 1010 01909 01913* 
CATBL 067A 00282 00287 00292 00295 00339* 
CATBLE 068C 00287 00351* 
CHATFL 0057 00025* 01402 01404 01406 01409 01411 
CHECI< 05E9 00120 00271* 
CHECI<F 0651 00272 00290 00300 00310 00320* 
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CHECKl OSEF 00271 00273* 
CHECI<2 05F7 00275 00277* 
CHECI<3 0601 00282* 00288 
CHECI<4 0612 00283 00291* 
CHECI<5 062A 00276 00301* 
CHECI<6 062D 00303* 00309 
CHECI(7 063B 00304 00311* 
CHEl<l 098E 00340 00342 00912* 
CHEI<2 OA20 00344 00993* 
CHEI<3 OA47 00346 01024* 
CHEI<4 OA8C 00289 01071* 
CHEI<5 OADD 00348 00350 01124* 
CHI<11 09AO 00918 00921* 
CHI<12 09A5 00914 00916 00920 00923* 
CHI<13 09C9 00923 00939* 
CHI<14 09E7 00940 00944 00952* 
CHI<15 OAOB 00939 00967 00969* 
CHI<16 OA1F 00922 00938 00951 00968 00977 00979* 
CHI< 17 OAOO 00962 00964* 
CHI<21 OA38 01003 01005* 
CHI<22 OA44 01001 01004 01010* 
CHI<23 OA46 00994 01009 01011* 
CHI<31 OA59 01025 01033* 
CHI<32 OA6D 01035 01037 01041 01043* 
CHI<33 OA82 01049 01054* 
CHI<34 OA84 01031 01053 01055* 
CHI<35 OA89 01029 01032 01039 01042 01057* 
CHI<36 OA8B 01056 01058* 
CHI<42 OA9E 01073 01080* 
CHI<43 OABE 01082 01084 01088 01094 01096* 
CHI<44 OAD1 01101 01106* 
CHI<45 OAD5 01079 01105 01108* 
CHI<46 OADA 01086 01091 01095 01110* 
CHI<47 OADC 01109 0111h 
CHI<5F 0811 01135 01143 01146 01148* 
CHI<51 OAE9 01128 01130* 
CHI<52 0807 01140 01144>1< 
CHI<53 080F 01126 01129 01147>1< 
CLEAR 1480 00527 00597 02750>k 
CLR1 1482 02751>1< 02754 
CMPNUM 0003 00101* 01407 
CNT 006D 00038* 02173 02188 02367 02386 02403 02411 02421 

02424 02803 02815 02823 02845 02873 02925 03040 
03050 03064 03065 03103 03125 03132 03158 03181 
0:)188 C322l li·'),(""""I-," / 

U..)L._)"f 0:::244 03248 
CNTBIT 0068 00036* :)2280 02282 02297 02302 02334 02929 03041 

03042 03043 03044 03051 03052 03053 03054 03061 
03106 03103 031 '?2. 03130 03135 03137 03161 03163 
03184 03186 0319l 03193 

CRGDAT lAlD 03120 03153 03601* 
CRGSET 16EA 00850 03177* 
CRGSTl 1711 03195* 03198 
CRGST2 1718 03200* 03203 
CSTBL 068C 00303 00308 00312 00315 00358>1< 
CST8LE 0695 00308 00364* 
CURADP 0048 00015~' 00489 005';:4 00535 00541 00634 00639 00641 

00676 00682 00690 00799 OC19~6 00998 01043 01047 
01050 01078 01099 01102 01107 01137 011 :3E', 01191 
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01198 01201 01221 01333 01514 01890 021lXJ 0:::672 
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* 
CURCL2 1811 03373 03375 03377 03379 03388* 
CURCL3 181D 03390 03394* 
CURCL5 180A 03381 03384* 03387 03393 03396 
CURLR 0812 00359 00361 01162* 
CURLRA 086E 01193 01203* 
CURLRF 0871 01162 01171 01174 01176 01177 01180 01183 01204* 
CURLR2 0830 01170 01175* 
CURLR3 083F 01172 01178 01181* 
CURLR4 OB46 01165 01184* 
CURLR5 0852 01186 01190* 
CURLR6 OB56 01189 01192* 
CURLR7 OB58 01167 01194* 
CURLR8 OB67 01196 01200* 
CURLR9 OB6B 01199 01202* 
CURRAT 17BB 01144 01202 03332* 
CURRA1 17D2 03334 03344* 
CURRA2 17D8 03336 03347* 
CURRA3 17E2 03338 03352* 
CURRA4 17D1 03340 03343* 03346 03351 03356 
DATA 004A 00014* 00158 00163 00168 00173 02475 02483 02511 

02590 02689 03422 03436 03499 03518 03707 03723 
03735 03739 03743 03747 

DAY 14F4 02840 02848>1< 
DIACLR 146C 02003 02715>1< 02920 
DIACLl 146E 02716>1< 02719 
DIADAT 00B7 00054* 00955 00973 01610 01628 01636 01664 01968 

02978 
DIALNO 0099 00043* 00738 00771 00932 00947 01558 01591 02667 

02717 02897 03608 
DIAL2 1526 01791 01814 02889>1< 
DIAL21 1528 02890* 02893 
DIAL22 1531 02895* 02900 
DIAN01 1A4C 00731 03806* 
DIAN02 1A56 00764 02890 03807* 
DIAP1 OOBC 00055* 00954 00959 00960 00963 00972 00974 00975 

00978 01992 02945 
DIAP2 OOBD 00056* 01609 01627 01634 01644 01646 01649 01663 

01993 02946 
DTADD 18C4 02486 02544 02593 02628 02661 02691 02697 03552* 

03711 
DTADD1 laCE 03555 03557* 
DTADS 0050 00019* 00551 00554 00562 00565 00586 00588 00598 

00600 02554 02556 02561 02563 
DTCNT 0049 00013>1< 02473 02487 02504 02514 02516 03592 
DTDP 0045 00011* 00155 00156 001fi1 00166 00171 00493 00494 

00532 00533 00553 00556 00564 00567 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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03709 03713 03716 03719 03721 03725 03727 03728 
03732 03733 03737 03741 03745 

DTLCD 1449 02565 02687* 
DTLCD1 144A 02688* 02694 
DTLCD2 1459 02695* 02701 
DTSU8 18CF 02526 03570* 
DTSU81 18D9 03573 03575* 
END 18DA 00153 00501 00575 00591 00603 00711 00832 00862 

00893 01971 01982 03587* 
END1 18FA 03587 03603* 
END2 1904 03608* 03612 
END3 1910 03602 03614* 
ERFLG 008E 00057* 00122 00198 00209 00387 00388 00412 00414 

00921 01010 01057 01110 01147 01733 01734 02540 
02541 02871 02949 03283 

ERROR 0695 00124 00376* 
ERRORD 1A6C 00395 03809* 
ERROR2 06A8 00377 00379 00386* 
ERROR3 06C1 00395* 00398 
ERROR4 06CE 00388 00401* 
ERRORS 06DC 00407* 00410 
ERROR6 06E7 00387 00400 00412* 
ERR1 0138 00075* 00378 00382 01274 01277 01291 01837 02947 
ERR2 013C 00076* 00385 01279 01282 01838 02948 
FIGURE OSDS 01242 01307* 
FIG1 OSF6 01312 01318* 
FIG2 OSFF 01318 01321* 
FIG3 OCOO 01321 01326* 
FIG4 OC12 01322 01328* 
FIGS OC17 01323 01330* 
FIG6 OC1C 01324 01332* 
FIG7 OC1F 01327 01329 01331 01333* 
FIG8 OC24 01308 01325 01335* 
FLAG 0042 00008* 00114 00125 00271 00389 00391 00401 00403 

00431 00433 00434 00448 00450 00451 00465 00467 
00468 00485 00487 00492 00520 00522 00536 00550 
00561 00621 00623 00668 00670 00725 00727 00758 
00760 00792 00794 00817 00819 00847 00849 01171 
01177 01287 01321 01322 01323 01324 01366 01414 
01482 01483 01485 01487 01798 01800 01883 01885 
01931 01963 01964 02404 02412 02444 02468 02503 
02515 02525 02545 02548 02552 02560 02784 02936 
03599 03603 03605 

FULLD 1A64 00407 03808* 
HOLD OOBF 00059* 02598 02599 02603 02610 02612 02848 02864 
INPDAT 187C 00157 00162 00167 00172 02474 02488 02510 02657 

02688 02695 03486* 
JMPAOR 013E 00081* 00213 00216 00293 00296 00313 00316 
JTSL 0130 00080* 00218 00219 00298 00299 00318 00319 
KENSAI< 12C1 00495 00538 00568 02466* 
KENSKA 1349 02525 02529* 
KENSKB 1352 02531 02533* 
KENSJ<C 1358 02535 02537* 
KENSKD 1387 02528 02558* 
KENSI(E 1388 02539 02551 02560* 
KENSI<l 12C7 02469* 02532 02536 
I<ENSJ<2 12E1 02476 02481* 
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KENSI<3 12E5 02483>1< 02489 
KENSI<4 12F5 02485 02490* 02515 
I<ENSI<5 12F6 02491>1< 02496 
KENSK6 1310 02493 02503* 
KENSI<7 1312 02504>1< 02518 
KENSK8 13iE 02510* 02547 
KENSK9 1333 02479 02482 02519* 02557 
KEYCD 0652 00278 00328* 
KEYDAT 0058 00026* 00116 00190 00274 00277 00302 00547 01168 

01184 01194 01413 03388 
KEYNUM 005A 00028* 01370 01379 01380 01390 01392 02317 02320 

02321 02324 
KEYSET 0054 00022* 00279 00912 00930 00945 00953 00971 00999 

01005 01026 01033 01045 01075 01080 01092 01097 
01124 01131 

KNSEQ1 1378 02548 02552>1< 
KNSKEQ 1367 02513 02543* 
KNSRTS 1399 02480 02502 02542 02560 02566* 
K88SCN OC31 01351 01366* 
K88SN1 OC40 01373>1< 01396 
K88SN2 OC52 01377 01382* 
K88SN3 OC56 01384>1< 01394 
K88SN4 OC65 01385 01392* 
1<88SN5 OC68 01381 01395>1< 
K88SN6 OC77 01398 01401* 
1<88SN7 OC7D 01400 01404* 
1<88SN8 OC8C 01408 01411* 
1<88SN9 OC94 01366 01389 01403 01404 01410 01415>1< 
LCD 110E 00393 00399 00405 00411 00491 00526 00580 00625 

00635 00672 00677 00693 00729 00742 00762 00775 
00796 00821 00851 00935 00950 00958 01007 01055 
01108 01142 01145 01203 01222 01286 01334 01802 
01887 02089* 02673 02702 02901 03613 03641 03677 

LCD8SY 11C4 02129 02150 02206 02237* 
LCD8Y1 lICE 02242* 02250 
LCDDSP 115C 02095 02150* 02221 
LCD INS 1148 02091 02104 02108 02112 02129* 02217 
LCDINT 1195 02203* 02917 
LCDIN1 1197 02204* 02214 
LCDIN2 11AF 02205 02216* 
LCDIN3 1188 02220* 02223 
LCDIN5 1198 02206* 02225 
LCDM 0071 00042* 00396 00408 00628 00647 00687 00688 00697 

00732 00737 00765 00770 00931 00946 00957 01006 
01027 01046 01076 01098 01132 02094 02409 02420 
02446 02467 02550 02579 02589 02600 02643 02666 
02690 02752 02809 02891 02896 03048 03062 03111 
03116 03121 03154 03179 03196 03201 03224 03238 
03252 03256 03264 03409 03411 03413 03421 03437 
03451 03452 03469 03609 03666 03692 03763 03783 

LCDMCR 1966 00392 00404 00490 00496 00525 00624 00671 00728 
00761 00795 01285 01801 01886 02442 02501 02586 
03101 03151 03177 03601 03606 03690* 

LCDMP 0040 00006* 00543 00632 00636 00638 00674 00678 00680 
00692 00798 00925 00929 00934 00942 00949 00956 
00964 00965 00996 01044 01052 01054 01071 01074 
01077 01096 01104 01106 01130 01136 01187 01190 
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01197 01200 01219 01889 02789 03207 03332 03341 
03344 03348 03353 03369 03383 03385 03391 03394 
03591 03634 03640 03669 03676 

LCoMST 12AB 02365 02384 02442* 
LCoMS1 12BO 02444* 02448 
LCoMS2 12BC 02444 02450* 
LCoMS3 12B6 02446* 02451 
LCoRES 1172 02172* 02916 
LCoRS1 1176 02174* 02189 
LCoRS2 1178 02175* 02179 
LCoRS3 117A 02176* 02177 
LCoSET 1276 02370 02389 02403* 
LCoSE1 1278 02404* 02425 
LCoSE2 12A3 02404 02427* 
LCoSE3 1270 02406* 02428 
LCoSE6 12A7 02412 02429* 
LCoSE7 128E 02414* 02430 
LC01 1118 02094* 02099 
LC02 1134 02107* 02110 
LC03 1130 02106 02111* 
LC04 1144 02102 02115* 
LC05 113F 02112* 02116 
LFCRSR 1911 01173 03626* 
LFCR1 1930 03638 03641* 
LFCR2 191E 03628 03630 03632* 
LFCR3 1933 03633 03642* 
LFCR4 1922 03631 03634* 
MAINI<S 0504 00114* 00114 00126 
MAINPR 0500 00111* 03821 03822 03823 
MAIN1 0512 00117 00120* 
MAIN2 0517 00119 00121 00122* 
MAIN3 051C 00122 00124* 
MAIN4 051F 00123 00125* 
MCR1 1968 03691 * 03694 
MOTBL 05B9 00202 00207 00212 00215 00227* 
MoTBLE 05E9 00207 00259* 
M6MCLR 1476 00800 00927 02664 02733* 02921 
MEMCLl 1478 02734* 02737 
MEMO 0100 00064* 00736 00769 00933 00948 02668 02735 02895 
MEMOP 00B3 00050* 01491 01536 01684 01695 01928 01961 02942 
MFOAT 00B5 00052* 01562 01632 02041 02935 
MFOUT 100F 01559 01629 02030* 
MFOUTE 10F5 02038 02043* 
MFOUT1 10EO 02031* 02036 
MFOUT2 lOEE 02032 02039* 
MFTBL 10F6 02031 02035 02040 02050* 
MFTBLE 110E 02035 02074* 
MNYASC 1612 03040* 03107 03129 03136 03162 03185 03192 
MNYAS1 1614 03041* 03066 
MNYAS2 1620 03045* 03069 03071 03073 03075 
MNYAS4 1638 03055* 03077 03079 03081 03083 03085 
MNYAS5 1645 03063* 03087 
MNYAS6 164E 03041 03068* 
MNYAS7 1653 03042 03070* 
MNYAS8 1658 03043 03072* 
MNYAS9 1650 03044 03074* 
MNYA10 1643 03062* 03088 
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MNYA13 1661 03051 03076* 
MNYA14 1666 03052 03078* 
MNYA15 1668 03053 03080* 
MNYA16 1670 03054 03082* 
MNYA17 1678 03061 03086* 
MODE 0578 00118 00190* 
MODEF 0588 00199 00210 00220* 
MODE2 0587 00192 00196* 01008 01182 
MODE3 058F 00197 00200* 
MODE4 0591 00195 00201* 
MODES 0592 00202* 00208 
MODE6 05A2 00203 00211* 
MODFLG 0041 00007* 00194 00196 00280 00570 01089 01138 01163 

01878 01972 02011 02477 02537 03589 03626 03654 
MOD10 06EE 00228 00431* 
MODI00 0882 00246 00724* 
MOD101 08C3 00731* 00734 
MOD102 08CC 00736* 00741 
MOD103 08DF 00724 00745* 
MODllO 08EO 00248 00757* 
MOD1ll 08F1 00764* 00767 
MOD1l2 08FA 00769* 00774 
MODl13 0900 00757 00778* 
MOD120 090E 00250 00791* 
MOD121 0928 00791 00802* 
MOD130 0929 00252 00814* 
MOD131 0930 00817* 00831 
MOD132 0940 00816 00824* 
MOD133 0946 00825 00827* 
MOD134 0954 00814 00823 00826 00833* 
MOD136 0951 00828 00832* 
MOD140 0955 00254 00845* 
MOD141 0959 00847* 00861 
MOD142 096A 00846 00854* 
MOD143 0971 00855 00857* 
MOD144 097F 00853 00856 00863* 
MOD145 097C 00858 00862* 
MOD150 0980 00256 00876* 
MOD151 0982 00877* 00880 
MOD160 098A 00258 00893* 
MOD20 06F7 00230 00448* 
MOD30 0700 00232 00465* 
MOD40 0709 00234 00482* 
MOD41 072E 00484 00498* 
MOD42 0738 00482 00497 00499 00502* 
MOD50 0739 00236 00238 00240 00516* 
MOD51 073F 00516 00518* 
MOD52 0759 00519 00529* 
MOD53 0778 00530 00545* 
MOD54 0795 00549 00558* 
MOD55 079C 00559 00561* 
MOD56 07AA 00557 00568* 
MOD6 0780 00546 00570* 
MOD61 07CO 00572 00577* 
MOD62 07CE 00579 00583* 
MOD63 0705 00584 00586* 
MOD7 07E6 00574 00593* 
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M007F 0800 00517 00528 00544 00560 00569 00576 00582 00585 
00592 00596 00604* 

M0071 07EF 00595 00597* 
M0080 0801 00242 00618* 
M0082 0816 00627* 00630 
M0083 0836 00620 00643* 
M0084 083C 00646* 00649 
M0085 084B 00618 00642 00644 00653* 
M0090 084C 00244 00665* 
M0091 0876 00667 00684* 
MOOn 088E 00685 00695* 
M0093 08A2 00705* 00709 
M0094 08S1 00665 00683 00694 00696 00712* 
M0095 13BO 00710 02596* 
MONEY 15CE 01320 02995* 
MONEY 1 1501 02997* 03002 
MONEY2 15F4 03014* 03019 
MONEY3 1604 03022* 03027 
MONEY4 1611 03005 03008 03028* 
MONTH 1A01 02327 02865 03796* 
MOVE1 19CB 00537 03762* 
MOVE2 1907 02623 03781* 
MOV11 19CC 03763* 03767 
MOV21 19D8 03782* 03786 
MVECUF OB7F 01217 01223* 
MVECUR OB72 00363 01217* 
NEWI<EY 0056 00024* 01372 01391 01397 01412 
NOl 1A40 00627 03804* 
N02 1A44 00646 03805* 
OlDI<EY 0055 00023* 00138 01399 01401 
OUTOAT 189F 02591 02626 03517* 03710 03724 03736 03740 03744 

03748 
PAOOR 0004 00086* 02181 02237 02252 03492 03526 
PAOTR 0000 00085* 02130 02151 02186 02211 02245 03498 03519 
PBDOR 0005 00088* 00148 
PSOTR 0001 00087* 03488 03524 
PCDOR 0006 00090* 01374 
PCoTR 0002 00089* 00149 
POoTR 0003 00091* 01452 01480 01481 01508 01509 01687 01690 

01710 01711 01731 01732 01825 01827 01880 01881 
01947 01952 01953 

PEoTR OOOB 00092* 00151 01488 01490 01492 01535 01551 01560 
01563 01580 01582 01619 01621 01630 01633 01657 
01659 01685 01696 01925 01927 01929 01958 01960 
01962 03491 03493 03495 03497 03502 03522 03527 
03529 03531 03534 

PFoTR OOOC 00093* 01429 01431 01434 01436 01712 01714 01735 
01737 01854 01856 01910 01912 01948 01950 02131 
02133 02135 02137 02152 02155 02157 02159 02182 
02184 02187 02207 02209 02212 02238 02241 02242 
02244 02247 02249 

PGooR 0007 00095* 
PGoTR 0000 00094* 01375 
POINTR 006C 00037* 02092 02093 02096 02097 02101 02105 02109 

02219 02222 02923 
RAMCl 0577 00160 00165 00170 00175 00177* 
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RAMCLE 057A 00176 00178* 
RAMCLR 1970 00177 03707* 
RAMCL1 1976 03710* 03714 03717 
RAMCL2 198F 03722* 03730 
RAMEND 16A8 00100* 02530 02534 03712 03715 
RATDAT lA2C 03110 03195 03802* 
RAT SET 172C 00859 03220* 
RATSE1 1733 03224* 03251 
RATSE2 1788 03270* 03273 
RATSE3 1795 03275* 03278 
RATSE4 179D 03279* 03284 
RATSE5 179E 03226 03228 03240 03242 03254 03258 03266 03280* 
REC 0084 00051* 01775 01857 01858 01917 01987 02934 
REFDAT 0115 00066* 02491 02512 02546 02609 02620 03764 03782 
RSTEND lODE 01956 02010 02013 02018* 
RTCRSR 1934 01179 03654* 
RTCR1 1953 03664 03669* 
RTCR2 1962 03668 03673 03677* 
RTCR3 1941 03656 03658 03660* 
RTCR4 1965 03661 03678* 
RTCR5 1945 03659 03662* 
RTS11 103E 01944 01946* 
RTS12 104C 01946 01 '74 7 01952* 02015 
RTS13 1056 01952 01953 01956* 
RTS14 1059 01955 01957* 
RTS15 106E 01967* 01970 
RTS16 108A 01974 01976 01978 01980 01981* 
RTS17 1090 01957 01981 01983* 
RTS18 10CE 01945 02011* 
RTS19 10DA 02009 02016* 
SCOUNT 005C 00030* 01383 01393 
SCR 0010 00096* 00144 
SDP 0047 00012* 02470 02472 02505 02507 02519 02522 02553 

02555 
SEC 0052 00020* 02957 03003 03006 03074 03084 03276 
SECCNT 0135 00070* 01316 01317 02007 02008 02962 02998 03000 

03004 03007 03010 03011 
SECDAT lA39 03115 03200 03803,K 
SHUCAL 1491 00820 02784* 
SHUCNT 006F 00040* 02804 02821 02837 02846 02927 03220 03223 

03236 03237 03247 03249 
SHUNEW lA18 02331 03800* 
SHUSE lAl3 02346 02,>341 03799* 
SHUSEC 0137 00071* 02928 03255 03263 03267 03268 03275 
SHUSTA 0065 00034* 02822 02829 02838 02843 028 4 9 02860 03235 

03245 03246 03270 
SINGL 012D 00068* 03023 03025 03070 03078 03316 
SNGCLR 1781 01314 02005 02966 03314* 
SNGCLI 1783 03315* 03318 
SNGSTA 167E 01332 03101* 
SNGSl 1692 03110* 03113 
SNGS2 169C 03115;< 03J.l8 
SNGS3 16A6 03120* 03123 
SSR 0011 00097* 00146 01350 
ST8DAT 0058 00029* 01368 01373 01395 
SYSINT 0523 00113 00138* 
TAN 1409 00650 02643* 
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TANI 1419 02651* 02655 
TAN2 1424 02657* 02663 
TAN3 1437 02666* 02671 
TCNTR 0070 00041* 01307 01310 
TCR 0009 00099* 001'"2 01238 
TOR 0008 00098* 0014'J 01240 
TEL 0062 00033* 02339 02344 02427 02429 02768 
TELClR 1489 01313 02004 02767>'(. 02919 
TElCll 1488 02768* 02770 
TElCNT Ol3A 00074* 01679 01770 01803 01805 01817 01841 01843 

01916 01986 02933 
TElDAT 19F2 02450 03795* 
TELFlG 0044 00010* 01312 01318 01451 01513 01602 01603 01670 

01671 01693 01694 01719 01721 01741 01743 01749 
01821 01822 01829 01830 01892 01909 01994 01996 
02930 

TELLCD 1267 01328 02384* 
TELMN OCAF 01353 01451* 
TELMN1 OCCO 01451 014'::7'" 
TELMN2 OCC5 01452 01<-59* 
TELMN3 OCCA 01453 01461* 
TELMN4 OCCF 01454 01463* 
TELMN5 OCD4 014'3'::; 01465* 
TELMN6 OCD9 01456 01467* 
TELMN7 oeDe 01!.f5t'3 01460 01462 01464- 01466 01468* 
TELMIO OCDO 01457 0148C'* 
TELMll OCE7 01480 014,31 01484* 
TELM12 OCFC 01484 01494* 
TElM20 0000 014':,9 01507:1, 

TELM21 0008 0150? o 151lK 
TELM22 0010 015:;,S o 15,[J';l 01513* 
TELM23 0014 015:0 01512 01515* 
TELM3A OE84 01608 01671 01690>K 
TELM3S OE80 01687 01690 01693* 
TELM3F OE95 01541 01546 01568 01576 01579 01597 01600 01605 

01617 01643 01653 01656 01669 01673 01676 01686 
01689 01692 01697* 

TELM30 OD15 01461 01531* 
TELM31 OD2E 01532 01542* 
TELM32 OD3A 01543 01547* 
TELM33 OD87 01549 01580* 
TELM34 ODB7 01593 01601>1< 
TELM35 ODCF 01589 01609* 
TELM36 ODE3 01548 01618* 
TELM37 OE35 01618 01657* 
TELM38 OEM 01606 01677* 
TELM39 OE7B 01607 01670 01687* 
TELM40 OE96 01463 01709* 
TELM41 OEAD 01710 01719* 
TELM42 OEB1 01711 01721* 
TELM43 OEB3 01720 01722* 
TELM44 OEBS 01709 01726* 
TELM45 OEe5 01728 01731* 
TELM46 OEDD 01731 01741* 
TELM47 OEE1 01732 01743* 
TELM48 OEE3 01742 01744* 
TELM49 OEF1 01718 01725 01730 01740 01751>1< 
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TELM5A OFBO 01820 01852* 
TELM58 OF CO 01853 01860* 
TELM5C OF03 01859 01862* 
TELM5F OFD7 01777 01815 01818 01824 01840 01851 01861 01864* 
TELM50 OEF2 01465 01765* 
TELM51 OFI0 01766 01778* 
TELM52 OF62 01806 01815* 
TELM53 OF65 01810 01816* 
TELM54 OF60 01779 01819* 
TELM55 OF70 01821 01825* 
TELM56 OF83 01822 01827* 
TELM57 OF89 01825 01827 01829* 
TELM58 OFA4 01826 01828 01841* 
TELM59 OF8A 01844 01848 01851* 
TE!...M60 OF08 01467 01878* 
TELM61 OFE7 01880 01881 01883* 
TELM62 OFFO 01879 01882 01893* 
TELNO 0139 00073* 01538 01557 01569 01571 01586 01590 01683 

01768 01807 01809 01845 01847 01915 01985 02932 
TELNOI 1823 02625 03409* 
TELN02 1838 02658 02696 03436* 
TELWAT 0086 00053* 01531 01534 01544 01681 01716 01724 01726 

01729 01750 01765 01772 01811 01850 01862 01914 
01984 02931 

TELll 1832 03415 03417* 
TEL21 1848 03441 03444* 
TEL22 1853 03445 03448* 
TEL222 1859 03443 03447 03449 03451* 
TEL23 1868 03459 03462* 
TEL24 1873 03463 03466* 
TEL25 1879 03461 03465 03467 03469* 
TEL321 0040 01547 01549* 
TEL322 0061 01556 01564* 
TEL323 006C 01567 01569* 
TEL324 007F 01554 01577* 
TEL331 009C 01588 01590* 
TEL332 OOAF 01585 01598* 
TEL341 00C6 01601 01606* 
TEL342 00C9 01602 01607* 
TEL343 OOCC 01603 01608* 
TEL351 0000 01612 01616* 
TEL361 OEOO 01626 01638* 
TEL362 OE19 01637 01642 01644* 
TEL363 OE24 01648 01650* 
TEL364 OE20 01624 01654* 
TEL371 OE50 01666 01670* 
TEL372 OE5C 01662 01674* 
TEL501 OFOO 01773 01777* 
TEL511 OFIF 01780 01785* 
TEL512 OF31 01785 01793* 
TEL513 OF47 01784 01788 01792 01795 01803* 
TIMCNT llF4 02266 02281 02295* 
TIMCTl IlF5 02296* 02341 
TIMCT2 1245 02298 02343* 
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TIMCT3 IlFE 02301* 02345 
TIMCT4 120A 02302 02308* 
TIMCT5 124A 02309 02346* 
TIMCT6 122D 02329* 02347 
TIMCT? 124F 02329 02348* 
TIMCT8 1233 02332* 02349 
TIMCT9 1252 02335 02350* 
TIMC10 1241 02340* 02352 
TIMER1 0880 01238* 03820 
TIMER2 OC25 01350* 03819 
TIMSTA 006A 00035* 02303 02307 02310 02326 02332 02338 02350 
TLCNT IlEA 01319 02279* 

·TOLCLR 17A7 02965 03297* 
TOLCLl 17A9 03298* 03301 
TOLSTA 16CD 01330 03151* 
TOLSTl 16D2 03153* 03156 
TOROKU 139A 00500 00590 00602 02578* 
TOROK1 1398 02579* 02585 
TOROK2 13A8 02583 02586* 
TOROI<3 13AD 02581 02588* 
TOROK4 13AE 02589* 02595 
TOROI<5 13F5 02617 02623* 
TOROl<6 13FA 02625* 02630 
TOTAL 0131 00069* 00878 03015 03017 03068 03076 03299 
TOTLI<Y 0059 00027* 01371 01386 01387 
TRKC1 13C3 02599* 02614 
TRI<C2 13CF 02602 02605* 
TRKC3 13DE 02604 02612* 
TRI<C4 13E4 02615* 02622 
TRKC5 13D5 02606 02608* 
TRI<RTS 1408 02587 02631* 
TRMFLG 0043 00009* 00200 00483 00518 00539 00577 00593 00619 

00666 00815 00822 00830 00845 00852 00860 00993 
01024 01133 01181 02016 02481 02870 03282 03590 
03632 03660 

TRNS OOCO 00060* 02596 02608 02611 02615 02618 02621 02855 
02858 02859 02862 

WAITl OOAE 00045* 01552 01572 01577 01622 01651 01654 01988 
02937 

WAIT2 OOAF 00046* 01555 01564 01565 01573 01583 01595 01598 
01614 01625 01638 01640 01652 01660 01668 01674 
01989 02938 

WAIT3 0080 00047* 00482 00516 00618 00652 00665 00724 00744 
00757 00776 00791 00814 00923 00928 00937 00941 
01162 01217 01484 01493 01539 01780 01783 01785 
01789 01790 01796 01797 01813 01863 01891 01919 
01930 01954 01957 01965 01981 01990 02009 02017 
02939 03587 

WAIT4 0081 00048* 01782 01786 01787 01793 01794 01920 02940 
WAITS 0082 00049* 00939 00940 00952 00969 00970 01258 01273 

01288 01547 01613 01921 01991 02941 
YERCNT 11E4 01311 02265* 
YOI<O 1AOD 02210 03798* 
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Circuit Diagram of the 
Intelligent Telephone 
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Section 5. Circuit Diagrams 

5.1 Circuit Diagrams 

1164 

Function keys symbols 

D. C. =Display Charge 
D.A.C.=Display Accumulated Charge 
D.E.T.=Disp!ay Elapsed Time 
SET C&T=Set Calendar & Time 
CLEAR A.C.=Clear Accumulated Charge 

HV 
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Fig. 5.1 Circuit Diagram 
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5 .. 2 Pin LocatiuIl of the HD630~YO 

Pin location of the HD6305YO for the Intelligent Telephone is 

shown in Fig. 5.2. 

I/OS • 
1/07 
1/06 

HM6264AP 1/05 
(data 1/04 
bus) 1/03 

1/02 
1/01 

H2572 
(data bus) 

HM6264AP 
(address bus 
lower 8 bits) 

8x8 key matrix 
(strobe signal) 

1166 

Note: Meaning of the arrow in the figure 

1 VSS 
RES 
INT 
STBY 
XTAL 
EXTAL 
NUM 
TIMER 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
B7 
B6 
B5 
B4 
B3 
B2 
Bl 

KRO -- 32 Co 

CD 
Gl 
G2 
G3 
G4 
G5 
G6 
G7 
F7 
F6 
F5 
F4 
F3 
F2 
Fl 
FO 
E7 
E6 
E5 
E4 
E3 
E2 
El 
EO 

Dl 
VCC 

Input 

Output 

Input/Output 

KCO 
KCl 
KC2 
KC3 SxS key matrix 
KC4 (input data) 
KC5 
KC6 
KC7 

H2572 Read/write 
H2572 Register select 
H2572 Enable signal 

----~~~--~~CS2IHM6264AP Chip select 
WE } HM6264AP Input/ 
OE Output select 

Al2) All HM6264AP 
AlO (address bus) 
A9 upper 5 bits 

AS 

} Detect circuit 
conditions 

IDetect receiving 

Fig. 5.2 Pin Location of the Intelligent Telephone 
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5.3 Pin F'unctions 

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

"Active Level" in Table 5.1 indicates the following; 

High logical 1 

Low logical 0 

logical 1 or logical 0 

Table 5.1 Pin Functions of the Intelligent Telephone 

Pin Name Input/ 
(HD630SYO) Output 

AO Input/ 
Output 

Al Input/ 
Output 

A2 Input/ 
Output 

A3 Input/ 
Output 

A4 Input/ 
Output 

AS Input/ 
Output 

A6 Input/ 
Output 

A7 Input/ 
Output 

AO Input/ 
Output 

Al Input/ 
Output 

A2 Input/ 
Output 

A3 Input/ 
Output 

A4 Input/ 
Output 

AS Input/ 
Output 

A6 Input/ 
Output 

A7 Input/ 
Output 

Active 
Level 
(High 
or Low) Function 

Data bus for RAM (Note) 

Devices 

HM6264AP 

Data bus for LCD (Note) H2S72 

Pin Name 
of Devices 

1/01 

1/02 

1/03 

1/04 

1/05 

1/08 

DBO 

DB3 

DBS 

DB7 

BO Output 
Bl Output 

Address bus for RAM 
(Lower 8 bits) 

HM6264AP ~A~O ______ __ 
Al 

B2 Output 
B3 Output 
B4 Output 
BS Output 
B6 Output 
B7 Output 

Note: Data bus for RAM and data bus for LCD use the same port. 
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Program 
Label 

PADTR 

PADTR 

PBDTR 
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Table 5.1 Pin Functions of the Intelligent Telephone (cont.) 

Active 
Level 

Pin Name Input/ (High Pin Name Program 
(HD630SYO) Output or Low) Function Devices of Devices Label 

Co 

Cs 

Input/ Low 
Output 
Input! Low 
Output 
Input! Low 
Output 
Input! Low 
Output 
Input! Low 
Output 
Input! Low 
Output 
Input! Low 
Output 
Input! Low 
Output 
Input High 

Input 

Input 

Key scan strobe signal 

Detect receiving 

Detect circuit conditions 

D4 Input High Control hook switch 
EO Output _ Address bus for RAM (Note) 
~E~l~------~O~u~t~p~u~t---------- (upper 5 bits) 
E2 Output _ 
E3 Output _ 
E4 Output _ 
ES Output Low Data output enable (Note) 
E6 Output Low Data write enable (Note) 
E7 Output High RAM chip select (Note) 
EO Output Data bus for tone output 

-;E::-'l'---------;:O::-u":;:t:"'p-u":;:t:-------- (Note) 
E2 Output _ 
E3 Output 
E4 Output _ 
ES Output _ 
E6 Output _ 
E7 Output Low Hook switch ON/OFF (Note) 

8x8 
key 
matrix 

Photo­
coupler 
Photo­
coupler 
Photo­
coupler 
Switch 

KRO 

KRl 

KR2 

KR3 

KR4 

KRS 

KR6 

KR7 

Collecter 

Emitter 

Emitter 

HM6264AP A8 
--;;"A"9----

WE 

HD61826 coLi 
COL2 

Rowi 
ROW2 
ROW3 
Row4 
HS 

FO Output High Enable signal LCD-II 
-;F=:'1"-----O:::-u7t.::.p-u-;-t--::L-o~w'-------;S::-e...,1;-e-c-t;--~.,..· n~s';"t-r-u-c7t...,i-o-n-r-e-g...,i,-s-:t-e-r­

~H~i,-g~h---s~e~1-e~cTt~d~a7t-a~r~e~g-:i,-s~t~e~r~~~~ 

E 

1168 

Output Low Write data (microcomputer~ 

High 

Output High 
Output 

LCD-II) 
Read data (microcomputer +­

LCD-II) 
Control relay 
Output buzzer 

RS 

R/W 

Relay 
Buzzer 

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

bus for tone output use the same port. 
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PCDDR 

PDDTR 

PEDTR 

PEDTR 

PFDTR 



Table 5.1 Pin Functions of the Intelligent Telephone (cont.) 

Active 
Level 

Pin Name Input/ (High 
(HD630SYO) Output or Low) Function 

~GG~Ol~ ________ ~In_p~u~t _________ Key input data 
Input 

G2 Input 
G3 Input 
G4 Input 
GS Input 
G6 Input 
G7 Input 

~HITACHI 

Devices 

8x 8 
key 
matrix 

Pin Name Program 
of Devices Label 

KCO PGDTR 
KCl 
Kc2 
KC3 
KC4 
KCS 
KC6 
Kc7 
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"'flflt:nulx I. H061826 Daia Sheet 

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 

• Stable operation by using ceramic resonator 

• Redial function (# key) 

• Pause input (# 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 
Memory clear voltage 

I J) l' 181 

Reset voltage 

• Internal voltage reference circuit for stable Tone output 
• PIN ASSIGNMENT 

• Tone output with low distortion 

• BLOCK DIAGRAM 

OSCi 11 OSColi1 

COL, 
COL, 
COL, 
[{OW, 
HOW, 
HOW, __ 
HOW, __ 

o 0> 
CflCfl 

IlHIF (;on. 

ROW. COl, 
COUNTER 

Vref 

D.1\ 

• ABSOLUTE MAXIMUM RATINGS (Vss = OV) 

Item Symbol Value 

Power supply voltage VDD 6,0 

Terminal voltage V7' Vss --·0.3 to VDD +0.3 --_. 
Operating temperature Topr -20 to +75 

Storage temperature Tstg -55 to +125 

~HITACHI 
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TONE 

MUTE 

lIS ST 

TONE 
~IUTE 

ST 

IW 

Unit 

V 

V 

°c 
°c 

SO 

S9 

OSCin 

(Top Vi,-\\,I 



• ELECTRICAL CHARACTERISTICS 

• DC Characteristics (VSS = OV VDD = 2 0 to 5 5V T. = -20 to +75°C) 0 -
Item Symbol Test Condition min. typo *1 max. Unit 

----
Opera ting voltage (I) VDD Tone Out Mode 2.5 - 5.5 V 

Operating voltage (2) VDD Non Tone Out Mode J.7 - 5.5 V 
--

Reset volt:lge VDn - 1.5 - V 

Memory clear voltage I'DC - 1.15 - V 

Opemting current IDD Tone Out Mode, no load - 300 - "A - ---_ .. _- -
Memory retention 

IDn 0.5 -- "A (reset) current -
-----

except 115 pin 80% VDD - -- ._-------
Input High voltage Vm HS pin VDD = 3.0 to 5.5V 90% VDD - - V 

US pin VDD = 2.0 to 3.0V VDD-O.I - -
Input Low voltage I'lL - - 20% VDD V 

Input leak current 1/1.11 Pull-up MaS off, VIN = 0 to v-VV-- - ------1------
- - "A 

InpulPuU-up MaS VIN = O(RO, ST, SO, 59, ROW, 
----- --

-II' 10 "A current COL, liS) - -
Output IIigh voltage VOll -lOll = 0.1 mA (MUTE) VDD -0.5 - - V 

-
Output Low voltage VOL 101. = O.lmA (ROW, COL) - - 0.3 V 

Output leak current IlLol Output MaS ofr, VIN = 0 to I'DD I "A - -(TONE MUTE) 
----------"--

~ ___ L_ ________ 

• AC Characteristics (Vss = OV, VlJD = 2.0 to 5 SV To = -20 to +7S 0 C) 

_____ I_tc_m _____ -!-_S::..y_m_b_()~I~=_-.~~~~~~~~_T-'_e::.._s-t~C~o~n~d~i_t-,.i_o-_n-_-_~-_-'_-_-_-_-_-~----I-l-l-i-l-l-.---+~_-t-y-p-.*-:-1-.--m-'-lx-.--- -u;;U--
Oscillation frequency fose - 400 - kHz 
Oscillation start ~I;ti-m-e--+-I-'s-"-Ir-=---f---------------+------- 5 - ms 

ROW TONE V S· 1---------- I--::---f-------
Tone Out f------ on __ In_g_' e_·_T_o_nc_· M_o'!.::_600n to Vss 200 245 290 mVrms 

COLUM TONE I'oc I'DlJ = 2.5 to 5.5V, To = 25°C 270 310 360 mVrms 
----I------I--=--=----!----::c---": --:--::-- 1--:----/---

ROW TONE Von Single Tone Mode, 10kn to I'ss 245 270 300 mVrms 

Tone Out COLUM TONE. V OC VDD = 2.5 to 5.5V, To = 25°C 310 340 370 mVrms 
-R-O-W-'-C-'O-L.LU-M-T-o-n-e -O=-u:"'t :':"'I-~----- ----''--='-------'---=------1----1---- ----/---
ratio dBcll I'DD = 2.5 to S.5V - 2 - dB 
-----------4------r----------------------+----~-----
Output distortion Dis 10kn to Vss, VDD = 2.5 to 5.5V - 5 7 'in 

*-1-Typ~;~-lu-c-I~I;;;_d~-sl-g-n-v~I~~(tt;-st-and;~~i-v-al-u-e-a-t-V-D-D-;;--2.5V aniC-To-=-iso·c-)---- .. ______ .L. _________ _ 

• Description 
The HD61826 is specifically designed Ie to implement a 
DTMF (Dual-Tone Multi Frequency) telephone dialing 
system. With fow voltage and low-power consumption 
CMOS process, it can be operated directly from the 
telephone line. This Ie 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 OF F 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, 
blot 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 memo 
ory. In this case, # key does not influence the output of 
signal but is stored in the memory as one digit. 

I. In the 11061826, the reset means the clearing of all logic (counter, etc.) except RAM. 1-1061826 is reset when the 
tel~phone is in the ON HOOK or the supply voltage is lower than the reset voltage. 

2. While the key is pushed, the DTMF signal is kept generating. 
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• PIN FUNCTION 

• Voo (Pin 1) 
Th is is a positive voltage supply pin which applies 

voltage to the basis of the Vss pin. HD61826 
provides the internal sense circuit for the supply 
voltage. To make this circuit operate stable, the 

following rising time is necessary. 

---+-------'I,,--+-----+--~----Hpsel 

vollage 

----J<------------------\.-/------I\I emory 

I" =O.I-.1Oms 

• 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 

mode, TONE output MOS and internal V,ef circuit 

are turned off after tone output completed. And 
this is synchronous with MUTE signal. DTMF 

signal is digitally synthesized by using the 400 kHz 
oscillation as frequency reference. Tone output 
frequency of HD61826 and its deviation from 

standard DTM F are as follows: 

Standard Tone Output % Devia-
DTMF Frequency Using tion from 

(Hz) 400 kHz OscilJa tion Standard 

[, 697 694,44 -0.37 

ROW [, 770 7{)9,23 -0.10 
f 3 852 851,06 -0.11 
f. 941 938,97 -0.22 

.-
f, 1209 1212,12 0.26 

COL f 6 1336 1333,33 -0.20 
f 7 1477 1481,48 0.30 

As the HD61826 contains an voltage reference 

(V,etl circuit, it always generates stable Tone 
output amplitude even if supply voltage and 

temperature change. 

c1eaf 
voltage 

-------v" 

Internal I logic lone 

,----.j I signal 

Tone output 

N -, channel sourcefollower output 

TONE: ~nnr.llnr----l 
(~ UUV UV :L 

I 
I I 
'"': .. 0----- Tone output on ------<~ ... , 

I 
I 

L 
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• MUTE (Pin 3) 
This is a pin which mutes the receiver and the 

transmitter. Output circuit is P·Channel MaS 
open drain. 

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

• RD (Pin 4) Redial Operation 

\'1'" 

L Tn I !Tlll'!'nal 
logic 

I' channel MOS open drClin output 

This is an input pin which selects H061826 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 MaS, 
and to realize the low power dissipation on reset, 

the pull-up MaS is turned off at the reset. (note 1) 

M-+-- To intel'nal logic 

(protection diode) 

RDpin Operation Mode Redial Operation 

High (to Vvv) Tone Dialer 
available 

no Tone out with * Of # 

or open with Redial . Redial/Pause with # 

Simple not 
• Tone out with * Of # Low (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, SO, 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 H 061826 in the single 
tone mode for tone output test. This pin is im­
plemented with the pull-up MaS 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. 

-----_._---- ._--

STpin SO pin S9 pin 

High (to V vv) 
- -

or open 

Low High 
Low (to VSS) 

High Low 

Operation Mode 

Dual Tone 

Single Tone 

NOTE: SO and S9 pins should not be Low level at the same time. 
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Tone Output 

DTMF Tone out 

to ROW Single tone out 

to COL Single tone out 

1173 



• SO,59 (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 0 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 
o 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 S91'in Function 
f----------------- ----------------

High (to V DD) or open High (to V DD) or opcn Normal dialing mode 
f------------------- ------------~------t----------~----------------

High (to VDD) or opcn Low (to Vss) 9 dialing in inhibition Illode 
1--------------- --------~----------___t__c c:--:c-:-------- --~---------

Low (to V SS) lIigh (to V DD) or open 0 dialing in inhibition mode 
f-----='---------------- ------------------------ ----- --~-

Low (to Vss) Low (to Vss) '-_-'----_______ ..L... ____ --'-___________ _ 

• OSCin, OSCout (Pin 8, 9) Oscillation Input, Output 

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: 

KYOCERA CO. 
KBR-400H 

I'rutl.'rti"n d"\'j("(, 

ex_ ceramic oscillation 
C1 =100pF 

C2 = 470 pF 

\ - --, 
, , 

I \ , 

Test Illode (for testing Ie. Not use_) 

1~1 

Oscillation Circuit 

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

• Vss (Pin 10) 
This is a negative power supply pin. 
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• COLI to COl3 (Pin 11 to 13) Colum Input 
ROW I to ROW4 (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_) 
As the row and column are alternately scanned, 
the HD61826 can be connected both to the matrix­
type keyboard and the 2-of-7 keyboard. While 
waiting for the key input, Rows are High level and 
Columns are Low level. And in the reset mode, 
both Rowand 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 
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: 
I. The oscillation stops in IID61826; 

I. After the reset 
2. After the completkon of Tone output 
3. On Pause 

COL---~ ~----HOW 

Matrix Keyboard 

I~ ~COL 

L ~----HOW 
2-of-7 Keyboard 

When two keys are pushed at the same time, the 
key of the smaller number of ROWand COL is 
given priority and is entered. 

Ex. When 2 and 5 are pushed at the same time, 
2 is accepted. 

logic 

~----~---------r~~ 

} 
:~ernal 

,-'­_ .0 

o~ 
u-

I/O Circuit for Keyboard 

HOW, 1---- (f,) 

t-___ HOW:o 

(h) 

t-___ ROW " 

(I:,) 

t-__ ~HOW., 
(I.,) 

Keyboard Configuration 
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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 Voo ) or open 
OFF HOOK ... Low (to Vss ) 

• TIMING CHART 

H061826 is reset by setting the HS terminal High 
level. Even if the HS terminal is fixed to Low level, 
the H061826 is reset when supply voltage is lower 

than reset voltage. So without using the HS pin the 
H 061826 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 Vss to 
prevent the switch from chattering. 

liS ,'--________ ----.JnL _____________ _ 

Key 
~ ________ ~IOOl~ __________________ _ nFLSffil 

OSC IICJ nil CJ 

MUTE Il.--II ~ ______ ~r_l~---------------------
(2): (3) 

TONE ~ ... 

(21 (3): 
--------~~~--------------------L 

H . 
I MUTE 5~ L 

Mode Item Symbol min. typo max. Unit 

Normal Dial 
Pre·Digital Pause tPRP - 5 - ms 

Post-Digital Pause tpop - 44 - ms 

Pre·Digital Pause tpRP - 5 - ms 

Tone Output time tTONE - 133 - ms 
Redial 

Inter·Digital Pause tJDP - 87 - ms 

Post-Digital Pause tpop - 44 - ms 

• AN EXAMPLE OF KEY OPERATION (RO = High) 

Nnrmilll);al 

Rttlial 

IJial aUt'1 Redi'" 

Rt'dial 

Ntlrmal ni;ll 

(rau~C! fntry) 

Rt'dial 

Ilndudln" rllu~d 

Uialllr 24 dill-il~ til muu~ 

r,euRlllln flf Oyer nll~' 

1176 

110011: 
. ---'Ki,:y------ ,·-------··--'"""(iNj?----·-

ON 
011 nll.14Sfi 0,1.2..1.4,$.6,11,"1('1 

ON 
Oil (I I 2 .' , 5 fa ,""ld 

1H 7.8. 

ON 

01,1-' (I. I I J 4 5 6 7,·, R 

ON 

01-' • . I I 9, I. 2 • 

ON 

on .. 
I 2. 

ON 

01· I! I I .•. 1 1.1. .. . J. 

24 Ii"'r~ 14 lilllt'~ 

ON 

01'1' 

.--------.---.. "ii, (ii;,ii"~ in-jl,i,il;ii"i"i',' iiii;'iil"' \\1.11 Su-;-i.;,,,\" -~"Id S9'; iii;iil 
ON 
01,1" I 2 J II 

nN 
011 n,* S 61 :I 

ON 

01:'1:' 

NOTE: • shows that after tone output Mute is 
Low level and - shows that Mute is High level. 
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• APPLICATION CIRCUIT 

IlIl 

SO 
S9 

I{OW, 

HOW" 

HOW" 
HOW, 

4 5 6 

8 9 

"* 0 :!± 
'--------+-4~~._+_+--_.__i v" 

COL, 

'---...... -------t--+---t--+-t-..J\j\l\,..4~ liS ~ COL ,1-----' 
~ COI~,I__-----' 
'" Q 
::r: 

~+_~~---_;TONE 

l-~----i MUTE 

Hil C 

Speech Cin'uit 

H GN 

~HITACHI 
1177 



Appendix II. HA16808NT Data Sheet 

• Abstract 

The HA16808NT IS a monolithic IC including 

speech network, tone ringer, and speaker amp. 

Therefore the telephone with speaker can be 

co.posed of HA16808NT and dialer IC • 

• Features 

• Low voltage operation ------ (1.8V) 

• AGC according to the I ine current (Gains of sending, 

receIvIng, DTHF, and melody) 

-Preliminary-

DP-42S 

• Adjustable receIvIng gain by external resistor (0- +10dB) 

• Interface for DTHF (VDO, MUTE, Sending amp. of DTHF signal) 

• Interface for melody IC (VDO, 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 .ith handset in 

speaker mode.) 

• At the time to send DTMF or melody, backtone comes out from receIver or 

speaker. 

• Variable osci Ilation freq. of ringer by external R, C. 

• Variable supply initiation current. 
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• Block DiagraIR 

MIe...c -e:::~ l ¢~ Yl __ -<~ 

~ _~~L--+---4~11 __ ~ 
-~-------j~GIr DET. ~ 

-l.-I---jl_f---~ ~r--1 ---LB-=_-j h:----jr:! 

... L.:. ____ -j§ 
~--l-----_j[I REG. 

SW3 (liS) 

SW2(SP) 

~ 
~ 

OSC. 

-

" r! ---1 

OSC. ~ 

I-L-L:.-or 

~ 
MUTE 

,---~~_~~L-_~~ --------~MU~T-EI~[S§C>__VREF ID. 
SWl (HOLD) ... r,:; 

,--<> ~ 

r- ~~ 
~ttY~--------+-~ 
~~---~-t-r~ 

Ll 
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• Maximum Rating (Ta=25=C) 

NO Item Symbol Rating Unit Note 

1 Supply Voltage (OFF HOOK) VL 20 V 1 

2 Supply Current (OFF HOOK) IL 120 lOA 

3 Supply Voltage(Tone Ringer) VTR 30 V 

4 Operation Temperature Topr -20-+70 ·C 

5 Storage Temperature Tstg -55- +125 ·C 

6 Power Dissipation Pr 950 loW 

Note 1) 3 illS Pulse duration 

II Electrical Characteristics 
(handset mode) 

NO Itelll SYlllbol Test Condition Spec. Un it 
L lilA 1II1n. typo max. 

1 Supply Speaking VL 20 2.3 2.6 2.8 V 
f--

2 Voltage 80 5.0 6.5 8.0 V 
:--

3 Di a ling 20 5.5 6.2 6.6 V 
'---

4 80 7.0 10.0 V 

5 Receiving Gain GR 30 f = 1kHz -6.5 -5 -3.5 dB 
;---

6 80 -12.5 -11 -9.5 dB 
~ 

7 Up Hode 30 REXBs = 560 Q 5 10 15 dB 

8 Sending Gain GT 30 f = 1kHz 50 51. 5 53 dB 
:--

9 80 44.5 46 47.5 dB 
10 Side tone GSID 30 f = 1kHz 40 dB 

11 DTMF Sending Gain GHF 30 22.5 24 25.5 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 Dynuic Range DRHF 20 2.8 4.0 Vp-p 
--

18 80 3.0 Vp-p 
19 DTMF Supply Stand-by VDD 20 1.6 1.8 V 

Voltage 
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110 Item :)ymbol Test Conditions Spec. Un it 
I L lOA 10 111. typo max. 

21 DTHF Supply Mute VOD 20 3.5 3.8 V 

Vo I-tage r--
22 DTHF Supply Stand-by IOD 20 200 JlA 

-
23 Current Hute 20 2 lOA 

24 DTHF Backtone BT~IF 80 VHl=170mVp-p 40 60 80 mVp-p 

25 Line Hatching Jr,pedance ZIN 20,80 f=1kllz 500 600 700 Q 

(speaker lIIode) 

HO Itell :'>Ylllbol Test Conditions Spec. Un it 
[L IIJA IIIln. typo max. 

1 Supply Speaking VLSP 20 3.7 4.1 4.5 V 
-

2 Voltage 80 6 9 V 
-

3 Di a ling 20 5.2 6.0 6.8 V 
-

4 80 7 10 V 
5 Receiving Gain GRSP 30 f = 1kHz -12.5 -10 -7.5 dB 

-
6 80 -17.5 -15 -12.5 dB 
7 Sending Gain Grsp 30 f = 1kHz 47.5 49.5 51.5 dB -
8 80 40 42 44 dB 

9 Side ton~ i->SIOSP 30 f = 1kHz 45 dB 
10 DTHF Sending Gain GHFSP 30 21. 5 23.5 25.5 dB 

r--
11 80 17.5 19.5 21. 5 dB 

12 Sending Dynamic Range DRTSP 50 f = 1kHz 2.3 Vp_p 

13 Receiving (SP) Dynamic DRsp 50 Speaker Output 0.8 Vp-p 
Range 

14 DTHF Dynamic Range DRHFSP 20 2.5 Vp_p 

15 DTHF Backtone Receiver BTHFSP 25 Vi n = 120mVp-p 40 60 80 roVp-p -
16 Speaker 50 400 500 600 mVp-p 
17 Line Hatching Impedance ZINSP 20,80 270 700 Q 

18 Speaker AIliP. Gain Gsp 30 5 8.5 12 dB 
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(melody mode) 

HO Item pymboJ Test Conditions Spec. Unit 

IL rnA min. typo max. 

1 Supply Voltage VLlID 20 3.7 4.2 4.7 V 
t--

2 80 6 9 V 

3 Helody IC Vo J tage Vou 20 1.2 1.5 1.8 V 
t--

4 Supply Current lou 20 200 JIA 

5 Melody Sending Gain GilD 30 f = 1kllz 23 25 27 dB 
t--

6 80 20 22 24 dB 

7 Helody Sending Dynalllic DRuo 30 f=lkllz 2.2 Vp-p 

Range 

8 Helody Back Receiver BTuo 30 f = 1kllz 30 60 90 IIIVp-p 
'--

9 tone Speaker 30 Vin=70mVp_p 350 450 550 mVp-p 

(tone ringer) 

HO ltell Symbol Test Conditions Spec. Un i t 

min. typo max. 

1 Supply Initiation Voltage VIII 17 19 21 V 

2 Supply Ini tiation Current Iru 0.7 1.5 3.0 lOA 

3 Sustaining Voltage Vsus 9 11 V 

4 Sustaining Current Isus Vin=15V 0.5 1.0 2.0 lOA 

5 Output "II" Voltage Val! Vin=24V, lou=-lOIllA 20.0 21. 5 22.5 V 

6 Output "L" Voltage VOL Vin=24V, IOL=lOmA 0.7 1.0 2.0 V 

7 Output Frequency fL RI =165kQ, CI=0.47J1F 9 10 11 liz 
t--

8 fHI R2 =190kQ, C2 = 6800pF 460 510 565 liz 
t--

9 fll2 Vin=24V 575 640 705 liz 
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II Test Ci rcu it 

f-Ho. 
0 
6 

12 
18 
24 

~Ho. 
1 
7 

13 

C3 
1\ 0 1 

CO* C4 I-----
0 I 2 n 

I--
C 0 3 

I--
o 0-- 4 

I--
E 0- 5 

F 

G 

II 

I 

J 
K 

L 

M 

N 

o 

U 

" '-" 

6 

0 

C Value 
1000P 

0.03311 
0.04711 

10011 
1011 

R Value 
165K 

12K 

8 

~1 I--

~ 
6 

I -
7 

f--

SI21 :fn2 
8 

c-
9 

R3 -
10 
-
11 
-
12 

R4 -
13 
I--

~(S11 
14 
l-
15 

fl7 1<1- I--... i-- 16 
f--

ca' 17 
-

~~ ~ 
, 

C10 ~ 

~t!--l 20 
I--

I 21 

~Ho. C Value No. 
1 0~4711 2 

7 3.311 8 

13 0.04711 14 
19 3.311 20 
25 0.4711 26 

{No. R Value ~No. 
2 190K 3 
8 110 9 

14 510K 15 

(TOP VIEW) 
(S2)O~---~OX 

42 

"4te--40 
-
39 
I--
30 
f--
37 
I--
36 

3s 
"-
34 

IIA16808NT -
33 -
32 
-31 

-
30 
I--
29 
f--
20 

-
27 -
26 -
~ 

~ 

~ 
22 

''R8 
..... 
C7 

C Value ",No. C Value 
6800p 3 2211 

2.211 9 0.4711 
2.211 15 O.h 
33011 21 2.211 

0.06811 

R Value "No. R Value 
13K 4 13K 

10 10 10 

10 16 30 
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C26 

~ i-- C2 

:8 w 
v 

1}J.6 

R15 

C24 

len c2: 
I \14 

" 
~~1 

'-" u 

-0 T 

C20. 

C19 , 

ClB R13 

.() 5 

fCl 

~16 rR2 

RIO 1 " 
CFf41p15 '-" 

R9 
0 

R 

o 
p ~ =:=C lJ C12 ~ '-" 

Unit: 

rNo. C Value 
4 2211 

10 2.211 
16 III 
22 hi 

I\No. R Value 
5 13K 

11 180 

17 560K 

R W) 
C (F) 

",No. C Value 
5 0.01511 

11 0.4711 
17 lp 

23 2200p 

~Ho. R Value" 
6 2.4K 

12 51K 
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.. Pin Description 

Pin SYlllbol Fund i on Fund i on I SYlllbol Pin 

No. No. 
1 HIC 1 Hic. Input 1I00k Sill itch liS 42 

2 HIC 2 AGC AGC 41 

3 GND Tone Ringer Voice SW Gain Adjustlllent VS3 40 

4 OUTPUT (Noise Suppression) 

5 Vee Decide the Suppression VS4 39-

6 LOH FREQ. Level (Speaker Receive) 

7 TIHE On at Speaker Mode SP SH 38 

CONSTANT Detect the Line Current ILDET 37 

8 HIGH FREQ. Bridge part I BRGI 36 

9 TIHE Bridge part 2 BRG2 35 

CONSTANT Loss Pad on Speaker mode ALC 34 

10 RSL Variable Vsp Voltage Vsp ALT 33 

11 MUTE DTMF Hode (~1. 6V) Regulating Capacitor BIPS 32 

12 HOLD On at Melody Hode Speaker AIlIP. GND GND 2 31 

Line L1 30 

13 RB Decide IC Bias Current Speaker Part Regulator Vsp 29 

14 GRCT Adjust Receiving Gain Compensating Capacitor COMPI 28 

15 BRG3 Receiving Signal Input Speaker AIlIP. Output SP OUT 27 

16 BRG4 one part of the bridge) Speaker AIlIP. Input SP IN 26 

17 MEL Melody Input Buffer AIlIP. Output BUFF OUT 25 

18 VREF2 Melody IC Supply Buffer AIlIP. Input BUFF IN 24 

Vol tage Receiver Output REC1 23 

19 DTMF DTMF Input REC2 22 

20 VREF1 DTMF IC Supply Voltage Line (GND) L2 21 
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.. Connection Arrangement and Application Circuit 

Nole) 

Ce.~5 

• 3,3p 

@ Pin must be 
LZ directly, 

Ilex8 
110 

liS 

IIGe 

VS4 

SPSW 

ILDET 

DRIDGE1 

BRIDGE2 

IILC 

VSP liLT 

DIPS 

GND2 

L1 

VSP 

COHP 

SP OUT 

SP IN 

DUFF ou'r 

!lUFF IN 

RECl 

REC2 

nop VIEW) 

Cex19 
o .OG8u 

o---�----~~I -------j 

"""17 5GOK 0.G8fl 

-~0.47,? 

SW2(SP) 

Rex16 30 

Red5 10 

Ce.~6-l 
0.047p 

separaled with other GNDs and be connected to 
Unit (H (Q») 

C (F) 

External Components are only for reference, 
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SENDING GAIN VS. LINE CURRENT 

55 

---- 50 co 
-u 

I-
<..:> 

~ 

~ 
~ 

c 
45 .-

al 
<..:> 

b:> 
r::: 

-u 
r::: 
<11 

U') 40 

o 20 40 60 80 100 
Line Current Il (mA) 

RECEIVING GAIN VS. LINE CURRENT 

o 

----co -5 -u 

l-
t..:> 

r::: .-
al 

-10 <..:> 

b:> 

~ 

~, 
~ 

r::: 

'-> 
Q) 
<> 
Q) 

-15 0::: 

o 20 40 60 80 100 
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DTMF SUPPLY VOLTAGE VS. LINE CURRENT 

40 

DTHF Oper tion 

::> 

30 
Q 
Q 

::> 

Q) 
b> 
cd .... 
0 

20 
::> 

>. - Stand-by 
0. 
0. 

'" V) 

10 
t.L. 
::E: 
l-
<=> 

0 20 40 60 80 100 
Line Current IL (mA) 

DTMF SUPPLY CURRENT VS. LINE CURRENT 

4 

.-.. 
<: 
s 

Q 3 
0 

+' 
c: 
Q) 
J.. 

DT ~F Opera t i on 
J.. 

2 '" w 
>. -c. 
0. 

'" V) 

t.L. 1 ::z:: 
l-
<=> 

Stand-by 

0 20 40 60 80 100 
Line Current IL (rnA) 
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1188 

...--. 
:> 

::r:: 
Q 

:> 

.... 
d 
Q) 
J-, 
J-, 
::< 

u 
>. -a. 
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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 

(2) 

( ) = Contents 

~ = Data transfer direction 

+ Addition 

Subtraction 

A AND 

V OR 

€) = Exclusive OR 

X = NOT 

Register symbols in 

A Accumulator A 

X Index register 

SP Stack pointer, 

CCR Condition code 

MCU/MPU 

6 bits 

register 

(3) Contents of bits 0 through 4 of condition code register 

C Carry - borrow bit 0 

Z Zero bit 1 

N Negative bit 2 

I Interrupt mask bit 3 

H 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 

,XO Indexed addressing 0 byte offset 

,Xl Indexed addressing 1 byte offset 

,X2 Indexed addressing 2 byte offset 

~HITACHI 
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(5) Status of each bit before execution of instruction 

Mn Bit n of M (n=7, 6, 5, ... , 0) 

(6) Symbols in instruction format 

A Accumulator addressing mode 

X Index register addressing mode 

n Bit n of memory (n=7, 6, 5, ... , 0) 

(7) Status of interrupt pin 

Status of interrupt pin (high, low) 

Register/Memory Instructions 

Qoerations 'tnemonic i 
: Immediate I 

Address>n, Modes I 
! i Indexed I Indexed Ii Indexed 
I ' I 

Direct i Extended ! (No Offset) [ (8-Bit Offset) i (16·&t Offsetli 

Boolean/ 
Arithmetic 

, 
1 

Load A from Memory , LOA 

Load X from Memory LOX 

Store A In Memory STA 

Store X In Memory I STX 

Add Memory to A , ADD 

Add Memory and Carry 1 
I to A I AOC 

Subtract Memory I SUB 

Subtract Memory from 
, 

A wnh Borrow I SBC 

AND Memory to A , AND 

OR Memory with A ! ORA 

Exclusive OR Memory 

with A EOR 

Arithmetic Compare A 

with Memory CMP 

Arithmetic Compare X 

with Memory CPX 

Bit rest Memory with 

A (Logical Compar., BIT 

Jump Unconditional JMP 

Jump 10 Subroutine JSR 

Syrnbo Is: Op = Operation 
# .. ~umber u f hytes 
- '" Number of eye les 

1192 

iopi • i-loP' • 1 - lOP! • I - :OPI • I -IOPI • I - !OPI • I =l 
Operation 

IASL 2 I 2 B612131C613 i 4 ,F61 1 13 IE61 2 141061 3 5 I M--A 

,AE! 2 ! 2 ,6E I 2 I 3 ICE i 3 I 4 ,FE, 1 I 3 1 EE! 2 I 4 I DE I 3 5 M-X 

I - 1 - 'B7[ 2 [ 3 ! c71 3 I 4 I F71 1 I 4 I E71 2 4 1071 3 5 A-M 

1 -li- BF I 2 I 3 i CF! 3 I 4 iFF' 1 I 4 1 EF! 2 4 ~DFL 3 5 X-M 

IABI 2 I 2 BB! 2 I 3 ICBI 3 I 4 I FB I'! 3 I EB! 2 4 !OBI 3 5 A+M ..... A 

1 Il i jA9 2 i 2 
I I I ' I ' ! I ! I 

B9, 2 i 3 I C91 3 4 I F91 t L 3 JE9 2 

iii 
4J0913! 5 i A+M+C-A 

: AO I 2 ! 2 ,BO I 2 I 3 I CO 1 3 I 4 I FO! t I 3 I EO I 2 I 4 'DO 1 3 5 ! A-M_A 

I Ii I i I I til i I I I ! 1 I : 
,A2 2: 2 IB21213 IC213, 4 IF21t 3 E21 2 1410213 51 A-M-C_A 

1 A41 2 1 2 I B41 2 1 3 I C41 3 i 4 1 F41 t 1 3 ,E41 2 I 4 104! 3 5: M M-A 

'AAI 2 I 2 IBAI 2 : 3 :cAI 3 I 4 IFA! t 13 lEAl 2 4 10AI 3 15 I AVM-A 
, I I I I I I 

, I 
1 1 , , 1 , 1 I , , , ' , , 1 I , I . 
:A812121B81213 .CB13141F81t 13 iEBI2 4 i0813 5 iA(-jjM_A 

1 , , ,I i f I 
:Al i 2 ! 2 ~S1: 2 : 3 iCl13 i 4 IFII 

I 
, A3 i 2 : 2 'B31 2 : 

: 'i " ! I I I ! I i ~ I 
; 3 i E5 i 2 ' 4 1051 3 IS! A"M 

I i I I : : : i I 
AS! 2 I 2 'B5 I 2 1 3 1 c51 3 I 4 ; F5' 1 

'SCI 2 I 2 icci 3 : 3 !Fe! 1 ! 2 lEe! 2 I 3 !DC! 3 j 4 I 

'8012 ! 5 !col 3 : 6 :r:O! 1 IS :eol 2 ! 5 roo! 3 16 i 
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Operations ~lnemon ic 

Increment i INC 

Decrement , DEC 
CI • ., 1 ClR 

Complement I COM 

Negete I 
(2', Com~m.nt) I NEG 

Rotate Left Thru Cerrv ROl 

Rotate RIght Thru Carry ROR 

Loglca' Shift Left lSl 

Logical Shift Right 

I 
lSR 

Arithmetic Shift Right ASR 

Arithmetic Shift Left I ASl 
Test for Negative 

I or Zero TST 

Symbo is: Op = Operation 

Ii "" Number of bytes 

~, .. Number of eye les 

, 
Operat.ions 

I 
Branch Always t 

Branch Never : 
Branch IF Higher i 
Branch IF lower Dr Same 1 

i 

Branch IF Carry Clear 

(Branch IF Higher or Same) 

Branch IF Carry Set i 

(Branch IF lower) 

Branch IF Not Equal 

Branch IF Equal 

Branch IF Half Carry Clear 

Branch IF Half Carry Set , 
Branch IF Plus 

Branch IF Minus 

Branch IF Interrupt Mask 

Bit IS Clear 

Branch IF Interrupt Mask 

BIt IS Set 

Branch IF Interrupt Line 

IS Low 

Branch If Interrupt LIne 

is High 

Branch to Subroutine 

Symbols: Op "" Operat ion , = !'lumber of ~vt:es 
= Number ot eye l~s 

Read/Modify/Write Instructions 
Addrt:!ssin~ ~odes 

Indexed i Indeked i 

Imph.dlAI Iml)hedIX}! DIrect INo OffsetlI IS·e.l Ottset:11 

OPi :s I - OPI .. i - OPi :% i - ,OPI .. I - IOPi :1 I - : - -
Boo l~an I Ari thmet ic 

Oper.ltLon 1 

C,mdition 
Cude 

i4Ci 1 I 2 .5Ci 112'3Ci21517C; 1 : 5 leC: 2 i 6 i A + 1 -A or X + 1 -X or M + 1 -M I- • i :\ I -. ! • 
14AI 1 I 2 iSAI 1 2 13.0.1 2 : S i 7AI , is 16AI 2! 6: 04,-1-04, or X-l-X or M-l_M 1-1- , ... I " 1 • , , , 
i 4F \ 1 I 2 i SF i 1 I 2 13F i 2 ! 5 i 7F I 1 I 5 16F I 2 I 6 I DO-A or DO-X or DO-M 1 _Ie ( 0 ! 1 : • 

,43 1 I 2 1531 1 i 2 \331 2 i 5 173, 1 , 5 63! 2] 6 1 A __ A or x-x or M-M i • I • j A, ! "'. \ ' 
i I I ' I 1 I iii I ! I ! I DO-A-A 0< DO-X-X I I , 

I 2 1501, i 2 130 I 2 is: 70 I 1401 1 1 5 601 2 I 6 lor DO-M-M ~ • "- " I A 

49 1 2 i 59! I 12 391 2 I 51791, 5 69 2 6 lb-ib• AOI'i orll ('~ (, - r, ,\ "-
i I I I I I I I 

46 1 2 
56

1 ' 

2 36 i 2 5 76 1 5 66 2 6 L-@_(I 1-1+':"1 .. ~ - - "- " " 1 I 

2 !581' 381 2 I C b. 
.. 

A I "-48 1 2 5 78 1 5 68 2 6 D-l I ~~:'H I 1 1- 0 - - " 

2H I i 2134: 2 
I ' 21 6 

b. .. C 
44 1 

51 741 ' I 
5 64 0-1 I I·H~:"I I 1-0 - - 0 , ,A 

1 I ! 

571 12H 2 +T I 
[(b. 

.. C 
47 1 2 1 5 671 2 6 H'~~:"I I ~ - • A " " I 
46 1 2 ,581 1 I 2 i 38' 2 I 5 I 78! 1 I 5 1661 2 I 6 EQual to LSl I-t-IA " A 

I 

2 !501 1 
i : Iii l I I i I 1-!.I,IJ-;4011 i 2 : 3D i 2 I 4 : 7D i 1 14 i601 2 I 5 A-OO or X-OO or 1104-00 , 

Branch Instructions 
Addressing Modes I 

Condition Code 
Mnemonic RelatIve I Branch Tes t 

OP i :: ! - ! 
~ 

H' I ' N 1 Z: C 

BRA 20 i 2 I 3 None '. i·i·l~ BRN 21 I 2 ! 3 ! None 
, 
• 1·1·1.1. : I 

BHI 22 I 2 3 :CVZ=O • I • I • j .1 • 
BlS 23 i 2 3 'CVZ=1 , • I·I.!.:. , I 

BeC 24 i 2 3 iC=O I • !.I.:.,. 
(BHS) 24 i 2 3 ,c=o .,.;., .. 
BCS 25 2 3 C=l • ~---:;-r;-

(BlO) 25 3 ·C=l 
I I I 

I , 2 , • • I • I • • 
BNE 26 

, 
2 3 'Z=O 

, I 
I • • I • • • 

BEQ 27 2 : 3 'Z=l • '. • • • 
BHCC 2B I 2 , 3 H=O ---~~-"~~ 
BHCS 29 , 2 3 H=l • • • • • 
BPl 2A 2 3 N=O • .' .' • • 
BMI 2B 2 3 N=l • • • 

1-":--

• • 
i 

BMC 2C I 2 3 1=0 • • .,. • 
BMS 20 2 3 1=1 • • • •• 
Bil 2E 2 3 INT=O • • • • • 

BIH 2F 2 3 INT=l • • • •• 
BSR AD 

, 2 5 • • • • • 
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Bit Manipulation Instructions 
Addressing ~odes 

Boo lean I 
Operations I Mnemonic Bit Set!Clear : BIt Test and Branch Ad thmetic 

I 
Branch IF Bit n is set BRSET n(r._0· .. 7) 

Branch IF Bit n is clear BRClR n(n=0···7) 

Set Bit n BSET n(n=0···7) 
Clear Bit n BClR n(n=0 .. ·7) 

Symbols: Op - Operation 
# '" Number oi bytes 
'\. • Number of cycles 

OP 

-
-

10+2·n 

: 11+2·n 

1= , - , OP 1=1-
Operation 

-i-; 2:n , 
31 5 -

- - ; 01 +2·n I 31 5 -
2 5! - 1-1- l-Mn 

2 5l - 1-1- O-Mn 

Control Instructions 
Addressing }lodeli I 

Operations Mnemonic Implied , Boolean Operacion 

OP # - L 
Transfer A to X TAX 97 1 2 iA-X 
Transfer X to A TXA 9F 1 2 I X-A 
Set Carry Bit SEC 99 1 1 11-C 
Clear Carry Bit ClC 9B 1 1 ,O-C 
Set Interrupt Mask Bit SEI 9B 1 2 ! 1-1 
Clear Interrupt Mask Bit ! CLI 9A 1 , 2 ! 0-1 
Software Interrupt SWI I 83 1 10 I 
Return from Subroutine RTS 81 1 5 ! --
Return from Interrupt RTI 80 1 ! 8 ! 
Reset Stack Pointer I RSP 9C 1 2 , $FF-SP 

No-Operation NOP 90 1 ! 1 i Advance Prog. Cntr. Only 

, 
Branch 
Test 

Mn_l 

Mn=O 

-
I -

Decimal Adjust A OAA , 80 1 I 2 I Converts bmarv add of BCD eharete,. Into 
i BCD format 

Stop 

Wait I 

Symbols: 00 = Op~r.:lti.)n 
:I • Xumbl:!c or' bytes 
~ '" .sumbl!r di L:yclcs 

STOP. 

WAIT 
i 8E 1 I 4 

1 8F 1 4 

* Are SCD L:h.tr:u.::t~rs ,)[ upper hycc to "r :':'lOre! (Tht!y . .lC~ not ,.;It:!ar~d if ~~t: in .ldvance.) 
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i Condition Code 

I 
I H I I IN! Z , C 

• .: • ! • I , 

I ·i .' • , • I r 

-; ., . , .\ • , . ' -: .,., . , 

Cond icion Code 

H I N ZlC 

• • .,.,. 
, .i. .,.,. 
• • .1.,1 

• • ., ."·0 

• 1 • -I· 
• 0 • .,. 
• 1 • .,. 
• • • ·1· 
? ? ? ? ! ? 

• • • .,. 
• • • -1-., • " " , ,,* I 
.1 .1 I 

I .' .,. 
: .1 ·i· '·: • 



Operation Code Map 
Bit Manipulation Branch Control ! 

I 
I I Test & Set. 

Branch Clear Rei : DIR A ! X ! .Xl 

o 2 ,3 4 : S 6 7 

0' BRSETO BSETO BRA NEG IRW: - ! 
BRCLRO BCLRO BRN i 

2' BRSETl BSETl i BHI 

3, BRCLRl BCLRl BLS 

4; BRSET2 I BSET2 i BCC i 
S' BRCLR2 ! BCLR2 ! BCS I 

I 
61 BRSET3 i BSET3 I BNE I 

l7 i BRCLR3 ! BCLR3 I BEQ 

I 8 ! BRSET4 BSET4 1 BHCC i 
, 9 ; BRCLR4 I BCLR4 I BHCS I 

I A I BRSETS I BSETS ! BPL I 
! B I BRCLRS ! BCLRS i BMI i 
I C I BRSET6 I BSET6 I BMC ! 
101 BRCLR6 I BCLR6 ! BMS ,TSTI-1I1 

~ E ' BRSET7 BSET7 i BIL 

F : BRCLR7 BCLR7 ! BIH 

3/S 2.'S i 2/3 2/S i 1 

'RTS'! - I , 
- I - 1 -J SBC I 2 ! 

COM ,SWI'I - I CPX 31 

LSR - I -
I 

AND -~ - I - , - I BIT S I 
I 

ROR ! - i -J LOA 61 

ASR , ,- ITAX': - I STA I STA(+1J! 7 I 

LSLlASL i - l CLC I EOR 81 

ROL , - I SEC I ADC 9 

DEC - I CU'I ORA A 

- , 
- I SEI'I ADD 8 

INC I - !RSP'I -! JMP(-l) , C I I 

TST i TST(-l) IDAA'I NOPIBSR'I JSR(+2) I JSR(+l) !JSAI+21ID 

- 'STOP', - I LOX I E 
CLR WAIT" I TXA'1 - ! STX I STXI+1Ji F I 

2 I 112 I 2/6 IllS I 1,' : 1,1 1 2/2 ! 2/3 ! 3/4 ! 31S I 2/4 I 1/3 

L 
o 
W 

(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: 

RTl 
RTS 
SWI 
DAA 
STOP 
WAIT 

8 
5 

10 
2 
4 
4 

TAX 
RSP 
TXA 
BSR 

2 
2 
2 
5 

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