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ABSTRACT

This thesis presents the Emergency System Via Radio Pager and Electrical Equipment
Control System Via Telephone Wire. It uses DTMF signal to control operated of all system which
control by the microcontroller MCS — 51. This project supports every pager agencies in time and
electrical equipment controller system can check their status ON or OFF and sends the signal via

telephone wire.
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Data Memory (Bytes) 128 128 128 256 256 256
Program Memory 64 k 64 k 64 k 64 k 64 k 64 k
Expansion (Bytes)
Data Memory Expansion 64 k 64 k 64 k 64 k 64 k 64 k
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Max Clock Frequency 12 12 12 16 J2 12
(MHz) :
Typical Instruction Time 1 1 1 1 1 1
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16-Bit Timer/Counters 2 2 P 3 3 3
NO.of I/O Lines 32 16 32 16 16 32
Interupt Sources 5 5 S 6 6 6
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31 MHz Fvsulvusams luua lsanenuna
17U VHF 49.0000-49.4875 MHz Tipynaliiinsds
49 MHz
49.4250-49.4375,49.4500, 161.00-161.10 MHz
14 VHF 49.4625, 49.4750 MHz
49 MHz Fnsuliusams luvaasaneuia
 Gwunr 459.125-459.450 MHz Tueynnaliinsds
459 MHz
Asd1FianIzaud UHE
459.125-459.450 MHz 161.00-161.10 MHz
Asd1FianIZA WA UHF 390 VHF
U 459.325 N 161.0125 MHz 459.125 AU 161.00 MHz
459 MHz 459.375 iU 161.0375 MHz 459.150 N1 161.025 MHz
61U VHF 459.400 NV 161.0625 MHz 459.250 A1 161.050 MHz
161 MHz 459.475 N 161.1125 MHz 459.450 11U 161.100 MHz
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Structure of POCSAG

Prcamble

First Batch

Sccond Batch

I

)

Batch Structure

1 Batch = 1 Syn_codeword

+Frame ( 17 Codeword )

Syn_Codword

Frames Structure

It

‘_.

| Codeword P

32 Bits —P

Synchonization

Codeword

4— 2 Codeword

Y

o .
311 2.13 guvpvesasgIuMIal

[

2!

64 Bits

Frame G(UﬂFramcsﬂ‘Uumn’i'l NUHUA)
(1 Codeword =32 Bit )
( 1 Frame = 2 Codeword = 64 Bit)

YIUAWTHA POCSAG
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ORG O0O0O0OH

PO A EQU OEOEOH

PO B EQU OEOE1H

PO _C EQU OEOE2H

PO _CRLEQU OEOE3H

MAIN: MOV DPTR, #PO_CRL

MOV A, #81H

MOVX @DPTR,A

START : MOV DPTR, #PO_C
MOVX A,@DPTR
ANL A, #O0FH
MOV 51H,A

P

;ALERT NUMBER 0 \\15

STARI : MOV A,51H
CJINE A, #01H,STAR2
LCALL WORK
LJMP STARE

STAR2 : CJINE A, #02H,STAR3
LCALL WORK
LJMP STARE

STAR3 : CJINE A, #03H,STAR4
LCALL WORK
LJMP STARE

STARA4 : CJINE A, #04H,STARS
LCALL WORK
LJMP STARE

STARS : CJINE A, #05H,STAR6
LCALL WORK
JMP STARE

STARG : CJINE A, #06H,STARY7
LCALL WORK
LJMP STARE

STAR7 : CJINE A, #07H,STARS
LCALL WORK
LJMP STARE

STARS : CJINE A, #08H,STAR9
LCALL WORK
LJMP STARE

STARO : CJINE A, #09H,STAR10
LCALL WORK
LJMP STARE

STAR1O: CJINE A, #10H,STAR11
LCALL WORK
LJIJMP STARE

STAR11 : CJINE A, #11H,STAR12
CALL WORK
LJIJMP STARE

STAR12: CJINE A, #12H,STAR13
LCALL WORK
LJMP STARE

STAR13: CJNE A, #13H,STAR14
LCALL WORK
LJMP STARE
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STAR14 : CJINE A, #14H,STAR1S
LCALL WORK
LJMP STARE

STAR1S: CJINE A,#15H, STAR16
LCALL WORK
LJMP STARE

STAR16 : LCALL DOBU

STARE : LJMP MAIN

;WORK: LCALL ONHOOK
LCALL STEP1
LCALL SETP2
LCALL STEP3
LCALL OFFHOOK
LCALL WAIT
LCALL STOP
RET

I-*******************************************************

; STATUS WAIT
WAIT: MOV DPTR, #PO_C
MOV A,#10H
MOVX @DPTR, A
LCALL DE 10S
RET
STOP : MOV DPTR, #PO_C
MOV A, #O0OH
MOVX @DPTR,A
RET

,-*******************************************************

;MOVE DATA TO RAM

IDOBU : SETB P1.4
JNB P1.4,LAST
CLR OOH
CLR O0O1H

BUO : JNB P1.4,BUO

BUL : JB P1.4,BU1
MOV A,P1

ANL, A, #O0FH
CJNE A, #0BH,SET1
SETB 00H
LJMP BUO
SET1 : CJNE A, #4,SET2
JNB 00H,SET2
MOV RO, #30H
CLR O00H
SETB 01H
LJMP BUO
SET?2 : CJINE A, #5,SSET3
JNB 00H,SET3
MOV RO, #34H
CLR O00H
SETB 01H
LJMP BUO
SET3 : CJNE A, #0CH, SET4
CLR 01H
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LJMP LAST
SET4 : PUSH ACC

CLR C

SUBB A, #0BH

POP ACC

JNC ERR

JNB O01H,ERR
MOV @RO,A

INC RO
ERR : LJMP BUO
LAST : RET

I-*******************************************************

; CHECK NUM SER 165 _ bS50
SETP1 : MOV A,31H
CJNE A, #00H,FIRE1l
SJMP JOB
FTREL : MOV A,31H
CJINE A, #05H,JOB
MOV A,32H
CJINE A, #01H,FIRE2
LCALL PHON 1 ; SEND = 1
SJMP JOB
FIRE2: MOV A,32H
CJINE A, #0AH,JOB
LCALL EASY ; SEND 1501
JOB : RET
SEKAKKKKKKK KK KA KK hhkhhkkhhkkhkkhhhhkkk Ak kA kA Xk hhh Xk kkkkokkx
; CHECK NUM SER 141 & 161
STEP2 : MOV A,31H
CJINE A, #00H,DIN1
SJMP JOB1
IDINI: MOV A,31H
CJINE A, #04H,DIN2
LCALL WORLD
SJMP JOB1
IDIN2 : MOV A,31H
CJNE A, #06H,JOB1
LCALL HUTCH
JOB1 : RET
SRKKKKRR KKK KKKk kkhkhhkh ok khhkh Kk Kk h Ak kX KKK K I X KR X K * Kk ke kk
;' CHECK NUM SER 1143 & 1187
STEP3 : MOV A,31H
CJINE A, #00H, LOM1
SJMP JOB2
LOMI : MOV A,31H
CJINE A, #01H,JOB2
MOV A,32H
CJNE A, #04H,LOM2
LCALL PACK
SJMP JOB2
LOM2 : MOV A,32H
CJINE A, #08H,JOB2
LCALL POST
JOB2 : RET

I-*******************************************************
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ONHOOK: MOV DPTR, #PO C
MOV A, #40H
MOVX @DPTR,A
RET
I-********************‘k**********************************
OFFHOOK: MOV DPTR,#PO C
MOV A, #00H
MOVX @DPTR, A
LCALL DE_1S
RET
;*******************************************************;
SEND NUM SERVICE 151
PHON 1:  LCALL DE_1S
MOV DPTR, #PO A
MOV A, #01H
MOVX @DPTR,A

SEND 1

r

LCALL
LCALL
MOV
MOVX
LCALL
LCALL

DESS
ZEROA
A,#10H
@DPTR, A
DESS
ZEROA

SEND 5

4

MOV A, #10H
MOVX @DPTR, A

LCALL DESS

LCALL ZEROA

LCALL DE_5S ; DELAY FOR PAGENUM
Lepr? PAGENUM

LCALL DE_2S

LCALL DANGER

LCALL SHARP

LCALL DE_3S

RET

I-*******************************************************

;SEND NUM SERVICE 1501
EASY : LCALL

MOV DPTR, #PO A
MOV A, #01H
MOVX @DPTR
LCALL DE5S
TRl ZEROA
MOV DPTR, #PO A
MOV A, #10H
MOVX @DPTR, A
TOETTs DESS
LCALL ZEROA
MOV DPTR, #PO B
MOV A, #02H
MOVX @DPTR, A
LCALL DE5S
LCALL ZEROB
MOV DPTR, #PO A
MOV A, #01H
MOVX @DPTR, A

DE 1S
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LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
LCALL
RET
Kk Kok ok ok ok ok ok ok ok ok ok ok ok ok kK
;SEND NUM SERVICE
WORLD : LCALL
MOV  DPTR,
MOV A, #01

LCALL
LCALL
MOV  DPTR,
MOV A, #08

LCALL
LCALL
MOV  DPTR,
MOV A, #01

DES5S
ZEROA
DE 58
PAGENUM
DE_2S
DANGER
DE_3S

DELAY FOR PAGENUM

7

LR R I I b S b I I b b b b S I S e b e S b b i o i S

141
DE_ 1S
#PO_A
H

MOVX @DPTR

DE5SS
ZEROA
#PO A
H

MOVX @DPTR,A

DESS
ZEROA
HPO A
H

MOVX @DPTR,A

LCALL DE5S
T CRLT ZEROA
A CAh DE_5S ; DELAY FOR PAGENUM
LCALL PAGENUM7
LCALL DE 2S
LCALL DANGER
LCpAL SHARP ;o #
LCALL DE_3S
RET
I-*******************************************************
;SEND NUM SERVICE 161
HUTCH : LCALL DE_ 1S
MOV DPTR, #PO A
MOV A, #01H
MOVX @DPTR
LCALL DE5S
LCALL ZEROA
MOV DPTR, #PO A
MOV A, #20H
MOVX @DPTR,A
LCALL DE5S
LCALL ZEROA
MOV DPTR, #PO A
MOV A, #01H
MOVX @DPTR,A
LCALL DESS
LCALL ZEROA
LCALL DE 58S ; DELAY FOR PAGENUM
LCALL PAGENUM
LCALL DE_2S
LCALL DANGER
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LCALL SHARP ;o #

LCALL DE 35

RET
SRR KKK KKK KKK XA Kk kk ko h ok ok kk ok kkk kXA K R XA I KR K I KKKk Kk Ak
;SEND NUM SERVICE 1143
PACK: LCALL DE 1S

MOV DPTR, #PO_A

MOV A, #01H

MOVX @DPTR
LCALL DESS
LCALL ZEROA

MOV DPTR, #PO A
MOV A, #01H
MOVX @DPTR
LCALL DESS
LCALL ZEROA
MOV DPTR, #PO A
MOV A, #08H
MOVX @DPTR, A
LCALL DESS
LCALL ZEROA
MOV DPTR, #PO_A
MOV A, #04H
MOVX @DPTR,A

LCALL DESS

LCALL ZEROA

LCALL DE_3S ; DELAY FOR PAGENUM
Pensaf PAGENUM

LCALL DE_28S

LG DANGER

L.CALL DE_3S

RET

I-*******************************************************

;SEND NUM SERVICE 1187
POST : LCALL DE 1S
MOV DPTR, #PO A
MOV A, #01H
MOVX @DPTR
LCALL DE5S
LCALL ZEROA
MOV DPTR, #PO A
MOV A, #01H

MOVX @DPTR
LCALL DE5S
LCALL ZEROA

MOV DPTR,#PO A
MOV A, #80H
MOVX @DPTR,A
LCALL DESS
LCAT I ZEROA
MOV DPTR, #PO A
MOV A, #40H .
MOVX @DPTR;A
ECALL; DESS
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LCALL ZEROA
LOALL DE 1S
LOALL PAGENUM7
LR T, DE 28
LCALL DANGER
LCALL DE_3S
RET

I-*******************************************************

;SEND PAGE NUMBER 6 NUMBER
PAGENUM: MOV A,34H

LCALL COMPARE
MOV A,35H

LCALL COMPARE
MOV A,36H

LCALL COMPARE
MOV A,37H

LCALL COMPARE
MOV A,38H

LCALL COMPARE
MOV A,39H

LCALL COMPARE
RET

I-**-k*-k'k***-k*********************************************

;SEND PAGE NUMBER 7 NUMBER
PAGENUM: MOV A,34H

LCALL COMPARE
MOV A,35H

LCALL COMPARE
MOV A,36H

LCALL COMPARE
MOV A,37H

LCALL COMPARE
MOV A,38H

LCALL COMPARE
MOV A,39H

LCALL COMPARE
MOV A,3AH

LCALL COMPARE
RET

PR R R R R R R R R E R R R R R R R R I S R R R R S bk S Sk I Ik S I S b e i o

; COMPARE PAGE NUMBER

COMPARE: CJNE A, #0AH, COM1
LCALL NUM_0
SJMP JOB3

COM_1: CINE A, #01H, COM2
LCALL NUM_ 1
SJMP JOB3

coM_2: CINE A, #02H, COM3
LCALL NUM_ 2
SJMP JOB3

coM_3: CJINE A, #03H,COM4
LCALL NUM_3
SJMP JOB3

COM 4 : CINE A,#04H, COM5
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LCALL NUM 4
SJMP JOB3

CoM_5: CJINE A, #05H, COM6
LCALL NUM 5
SJMP JOB3

CoM_6 : CJINE A, #06H, COM7
LCALL NUM_6
SJMP JOB3

coM_7: CJINE A,#07H, COM8
LCALL NUM_7
SJMP JOB3

COM_8: CJINE A, #08H, COM9
LCALL NUM_8
SJMP JOB3

CoM_9: CJINE A, #09H, JOB3
LA NUM_9

JOB_3: RET

,-******************'k************************************

;NUMBER 0 TO 9

NUM_0 : MOV DPTR, #PO B

MOV A, #02H

MOVX @DPTR,A

TICALLs DE5S
LCALL ZEROB
RET

NUM 1 : MOV DPTR, #PO A

MOV A,#01H
MOVX @DPTR,A

LCALL DESS
LC2AL ZEROA
RET

NUM 2 : MOV DPTR, #PO A

MOV A, #02H
MOVX @DPTR,A

LCALL DESS
LCALL ZEROA
RET

NUM_ 3 : MOV DPTR, #PO A

MOV A, #04H
MOVX @DPTR,A

LCALL DESS
LCALL ZEROA
RET

NUM 4 : MOV DPTR, #PO_A

MOV A, #08H
MOVX @DPTR, A

LCALL DE5S
LCALL ZEROA
RET

NUM 5 : MOV DPTR, #PO_A

MOV A, #10H
MOVX @DPTR,A
LCALL DESS
LCALL ZEROA
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INUM_ 6 :

NUM 7 :

NUM_8 :

NUM_ O :

SHARP :

DAO :

IDANGER :

DAN 1:

DAN 2 :

DAN 3:

DAN 4 :

RET
MOV DPTR, #PO A
MOV A, #20H
MOVX @DPTR,A

LCALL DESS
LCALL ZEROA
RET

MOV DPTR, #PO_A
MOV A, #40H
MOVX @DPTR,6A

LCALL DES5S
LCALL ZEROA
RET

MOV DPTR, #PO_A
MOV A, #80H
MOVX @DPTR,A

LCALL DES5S
LCALL ZEROA
RET

MOV DPTR, #PO B
MOV A,#01H
MOVX @DPTR, A

LCALL DESS
LCALL ZEROB
RET

MOV DPTR, #PO B
MOV A,#08H
MOVX @DPTR,A

LCALL DES5S
LCALL ZEROB
RET

MOV ~DPTR, #PO A
MOV A, #02H
MOVX @DPTR,A

LCALL DE5S
LCALL ZEROA
RET

MOV A,51H

CJINE A, #01H,DAN 1

LCALL NUM 1
LJMP JOB4

CJINE A, #02H,DAN 2

LCALL NUM 2
LJMP JOB4

CJNE A,#03H,DAN 3

LCALL NUM 1
LCALL NUM_ 2
LJMP JOB4

CJINE A, #04H,DAN 4

LEATL NUM_3
LJMP JOB4

CJINE A,#05H,DAN 5

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

;NUMBER FOR ALERT TO PAGER
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LCALL NUM_1
LCALL NUM_3
LJMP JOB4

DAN 5: CJINE A,#06H,DAN 6
LCALL NUM_2
LCALL NUM_3
LJMP JOB4

DAN 6 : CJINE A,#07H,DAN 7
LCALL NUM_1
LCALL NUM_2
LCALL NUM_3
LJMP JOB4

DAN 7: CJINE A,#08H,DAN 8
LCALL NUM_4
LJMP JOB4

DAN 8: CJINE A,#09H,DAN 10
LCALLNUM 1

LCALL NUM_4
LJMP JOB4

DAN 10: CJNE A,#0AH,DAN 11
LCALs NUM_ 2

= id N A NUM_4
LJMP JOB4

DAN 11: CJNE A,#OBH,DAN 12
LCALL NUM 1
LCALL NUM_2
LCALL - NUM_4
LJMP JOB4

DAN 12: CJNE A, #0CH,DAN 13
LCALL NUM_3
NCAB). NUM_4
LJMP JOB4

DAN 13: CJNE A,#O0DH,DAN 14
LCALL NUM_1
LCALL NUM_3
LCALL NUM_4
LJMP JOB4

DAN 14: CJNE A, #0EH,DAN_15
LCALL NUM_2
LCALL NUM_3
LCALL NUM_4
LJMP JOB4

DAN 15: CJNE A, #0FH,JOB4
LCALL NUM_1
LCALL NUM_2
LCALL NUM_3
LCALL NUM_4
LJMP JOB4

JOB4 : RET
;**-k***-k************************************************
DELAY : MOV R6, #OFFH

DEL1 : MOV R7,#0FFH
DEL2 : DJNZ R7,DEL2
DJNZ R6,DEL1
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RET

I-*******************************************************

;DELAY 1S

DE 1S: MOV RS, #29H
LOOP3 : MOV R4, #0FEH
LOOP2 : MOV R3, #2FH
LOOP1 : DJNZ R3,LOOP1

DJNZ R4, LOOP2
DJNZ R5, LOOP3
RET

I--k-k-k*******'k***************-k-k***************************

;DELAY 0.5S

DES5S : MOV R5,#14H
LOOK3 : MOV R4, #0FEH
LOOK?2 : MOV R4, #2FH
LOOK1 : DJNZ R3, LOOK1

DJINZ R4, LOOK2

DJNZ RS, LOOK3

RET
;*******************************************************
;ZERO PO A
ZEROA : MOV DPTR,@PO A

MOV A, #00H

MOVX @DPTR,A

LCALL DE5S
RET

;ZERO PO B

ZEROB : MOV DPTR,@PO_B

MOV A,#00H
MOVX @DPTR, A
LCALL DES5S
RET

,-*********************-k****'k****************************

;DELAY 58S

DE 55: MOV R5, #0CBH
LOOA3 : MOV R4, #O0FEH
LOOAZ : MOV R3, #2FII

LOOAL: DJNZ R3, LOOAl

DJNZ R4, LOOA2
DJNZ RS5, LOOA3
RET

;****-k**'k***-k*******************************************

;DELAY 10S

DE 10S: MOV R5, #0CCH
LOOB3 : MOV R4, #0FEH
ILOOB2 : MOV R3, #2FH

LOOBL : DJNZ R3,LOOB1

DJNZ R4, LOOB2
DJNZ R5, LOOB3

RET
SKKKAKAKKEAKKR KKK KA IK A KKK KKk k ok ok kA KA KKK I I I AKX & KK * Kk k*
;DELAY 3S
DE 3S: MOV R5, #7AH

LOOC3 : MOV R4, #0FEH
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LOOC2 : MOV R3, #2FH
LOOCL : DJNZ R3, LOOC1
DJNZ R4, LOOC2
DJNZ R5, LOOC3
RET

,-*******************************************************

;DELAY 15S

DE 15S: MOV RS5, #A7CH
L.OOD3 : MOV R4, #0FEH
LOOD2 : MOV R3, #2FH
LLOOD1 : DJNZ R3,LOOD1

DJNZ R4, LOOD2
DJNZ RS5, LOOD3

RET
,-*******************************************************
;DELAY 9S
DE_9S: MOV RS, #0B7H
1.OOE3 : MOV R4, #0FEH
T,OOE2 : MOV R3, #2FH
T,OOEL : DJNZ R3, LOOE1

DJNZ R4, LOOE2
DJNZ R5, LOOE3

RET
I-****************’k**************************************
;DELAY 28
DE_2S: MOV RS, #51H
LOOF3 : MOV R4, #OFEH
LOOF?2 : MOV R3, #2FH
L,OOF1 : DJNZ R3,LOOF1

DJINZ R4, LOOF2
DJINZ R5, LOQOF3

RET
SRR KR KA KKK RK IR K K IR RARIXh R * R hhkkkkk ok ok kkkkk ok kX ok Xk &k Kok k&
;DELAY 8S
DE 8S: MOV R5, #0A3H
LOOG3 : MOV R4, #0FEH
LOOG2 : MOV R3, #2FH
LOOGL1 : DJNZ R3, LOOG1

DJNZ R4, LO0OG2
DJNZ R5, LOOG3
RET

I-*******************************************************

;DELAY 13S

DE 13S: MOV R5,#91H
ILOOH3 : MOV R4, #0FEH
LOOH2 : MOV R3, #2FH
LLOOH1 : DJNZ R3, LOOH1

DJNZ R4, LOOH2
DJNZ R5, LOOH3

RET
I-*******************************************************
;DELAY 48

DE_4S: MOV RS, #51H

LOOI3: MOV R4, #0FEH
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LOOIZ2: MOV R3, #2FH
LOOTIL: DJNZ R3,LOOI1
DJNZ R4,LOOI2
DJNZ R5,LOOI3

RET
shhkkkkkhkkk ok ok k ok kk ok h ok kk kA AR Ak hhhhkkkk kA Xk hhkh Ak k kA X ** k& &
;DELAY 30S
DE 30S: MOV R5, #0DFH
L,OOJ3 : MOV R4, #0FEH
LOOJ2 : MOV R3, #2FH
LOOJ1 : DJNZ R3,LO0OJ1

DJNZ R4, LO0OJ2
DJNZ R5, LOOJ3
RET

END

31U a1 yadidaldsunsumsnsauaaumwiiumanaees laeld lulnsaeu Insames

MCS-51

BUFFER: EQU 2AH
STA : EQU 24H
BUFSD : EQU 2BH
BUFNO : EQU 29H
ONE : EQU 49H
TWO : EQU 3FH
THREE : EQU 34H
FOUR : EQU 29H
FIVE: EQUN, THH
S T X% EQU 16H
SEVEN : EQU O0OBH
EIGHT : EQU 04H

ORG 0000H

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

NOP

SIJMP START

ORG O0O0O0OBH

LIJMP STT

NOP
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ORG 0020H

START : LCALL DELAY1
CLR A
MOV 24H,A
LCALL LODPW

MOV DPTR, #1003H
MOV A, # 80H

MOVX @DPTR, A

CLR A

MOV BUFFER, A

MOV DPTR,# 1000H
MOVX @DPTR,A

MOV DPTR,# 1001H
MOV A # O0OH

MOVX @DPTR,A

SETB EA

MOV  TMOD, #06H
MOV TLO, #FCH
MOV THO, #FCH

SETB ETO
SETB TRO

L.OOPC : JB 24H,LOOP8
JNB P1.4LOOPC
LCALL DELAY
JNB P1.4,LOOPC

LOOPE : JB P1.4,LOOPE
LCALL DELAY
JB P1.4,LOOPE
MOV ,P1

XRL A,#20H
CJINE A, #OCH,LOOPC
SETB 24H.1

CLR ETO

CLR TRO

JNB 24H.1,CROS3

LEAT: TX_ON
CROSS3:  LCALL FF3
1OOPS : LT, FF1

JNB 24H.1, LOOPH

LCALL TX_OFF
L.OOPF : LCALL CHKPW

JNB 24H.1,CROS4

AL TX_ON
CROS4 : LCALL FF2

JNB 24H.1,LOOP

LCALL TX OFF

; # # # Check Key # # # # # # #

LOOP : JNB P1.4,LOOP
LCALL DELAY

JNB P1.4,L0OOP

LJMP SET1

LOOP1 : JB P1.4,L00P1
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LCALL DELAY
JB P1.4,L00P1
SJMP LOOP

SET1: MOV A,P1
XRL A,#30H
CJINE A, #01H,SET2
CPL BUFFER.O
JNB BUFFER.O,A

SETB STA.2
SJMP B
A CLR STA.2
B : MOV  BUFNO, #ONE
LJMP BUFO
SET2 : CJINE A, #02H, SET3
CPL BUFFER.1
JNB BUFFER.1,C
SETB STA.2
SJIMP D
C: CLR STA.2
D : MOV  BUFO, #TWO
LJMP BUFO
SET3 : CJINE A, #03H, SET4
CPL BUFFER.2
JNB BUFFER.2,E
SETB STA.2
SJMP F
IES - CLR STA.2
1 MOV BUFNO, #THREE
LJMP BUFNO
SET4 : CJINE A,#04H, SET5
CPL BUFFER.3
JNB BUFFER.3,G
SETB STA.2
SJMP H
G : CLR STA.2
H : MOV BUFNO, #FOUR
LJMP BUFO
SETS5 : CJINE A, #05H, SET6
CPL. BUFFER.4
JNB BUFFER.4,I
SETB STA.Z2
SJMP J
I: CLR STA.2
\J : MOV BUFNO, #FIVE
LJMP BUFNO
SET6 : CJINE A, #06H,SET7
CPL BUFFER.5
JNB BUFFER.5,K
SETB STA.Z2
SJMP L
K : CLR STA.2
L : MOV BUFNO, #SIX

LJMP BUFNO
SET7 : CJINE A, #07H, SET8
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CPL BUFFER.6
JNB BUFFER.6,M

SETB STA.2
SIJMP N
M : CLR STA.2
NS MOV  BUFNO, #SEVEN
LJMP BUFNO
SETS8 : CJINE A,#08H,RESET

CPL BUFFER.7
JNB BUFFER.7,0

SETB STA.2
SJMP P

O : CLR STA.2

P MOV  BUFNO, #EIGHT
LJMP BUFO

BUFO: MOV A,BUFFER

MOV DPTR, #100H
MOVX @DPTR, A
JNB 24H.1,CROS1

LCALL TX_ON
CROS1 : LCALL SND
JNB 24H.1,CROS2
LCALL TX_OFF
CROS2 : LJMP LOOP1
RESET : MOV DPTR, #1001H

MOV A,00H
MOVX @DPTR,A
MOV  24H,A

SETB ETO
SETB TRO

LOOPOY : JB P1.4,LOOPS
LCALL DELAY

JB P1.4,LOOPS
LJMP LOOPC
ST ¢ LCALL DELAY

CLR A
SETB A.O0
MOV DPTR, #1001H
MOVX @DPTR,A
SETB 24H.0
LCALL FF3
RETI

STT : LCALL DELAY
CLR A
SETB A.O0
MOV DPTR,#1001H
MOVX @DPTR,A

SETB 24H.O0
LCALL FF3
RETI
DELAY : MOV R7,#01H
DL3 : MOV RS, #01H

DL2 : MOV R6, #FFH
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DL :

FLASH:

DLC :
DLB :
DLA :

ENTPW :

PEPW:

LOOPB :

REPA :

LOOP2 :

RET1I :
LODPW :

ILDPW

CHKPW :

DELAY1 :

DJINZ R6,DL1
DJNZ RS5,DL2
DJNZ R7,DL3
RET
MOV DPTR, #100H
MOV A, #FFH
MOVX @DPTR,A
LCALL DELAY1
MOV DPTR, #100H
MOV A, #00H
MOVX @DPTR,A
RET
MOV R7, #FFH
MOV RS, #10H
MOV R6, #FFH
DJNZ R6,DLA
DJNZ RS5,DLB
DJNZ R7,DLC
RET
MOV R4, #04H
MOV RO, #20H
MOV A,P1l
JNB P1.4,REPW
FMCALL DELAY
JNB P1l.4,REPW
MOV A,P1
XRL A, #30H
CJINE A, #0CH,RET1
JB  P1.4,LOOPB
LCALL DELAY
JB  P1.4,LOOPB
JNB Pl.4,REPA
LCALL DELAY
JNB P1.4,REPA
MOV A, P1
XRL A, #30H
MOV @RO,A
INC RO
JB  Pl.4,L00P2
LCALL DELAY
JB  P1.4,LOOP2
DJNZ R4, REPA
RET
MOV R4, #00H
MOV RO, #20H
MOV A,R4
MOV DPTR, #ADPW
MOVC A,@A+DPTR
MOV @RO,A
INC R4
INC RO
CJINE R4, #04H, LDPW
RET
MOV R1,#25H
MOV RO, #04H
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LLOOP4 :

ILOOPS :

ILOOP :

EF'E :

LL2 :

FE1:

LL3:

EE2 ;

L4 :

JNB

LCALL

JNB

LCALL

MOV
XRL
MOV
INC
JB

LCALL

JB
DJINZ
MOV
MOV
CJINE
INC
MOV
CJINE
INC
MOV
CJINE
INC
MOV
CJINE
RET

LJIMP
MOV
MOV
MOV
MOV

P1.4,LOOP4
DELAY

P1.4,L00P4
DELAY

A,P1

A, #30H

@R1,A

R1

P1.4,LOOPS5
DELAY

P1.4,LOOP5

RO, LOOP4

R1, #25H

A, @R1

A, 20H,LOOP6

R1

A, @R1

A, 20H,LOOP6

R1

A, @RL

A, 22H, LOOP6

R1

A, @R1

A, 23H,LOOP6

LCALL ELE
CHKPW; WORLD TO
RO, #07H

R1, #00H

DPTR, #TABLEO
A,R1

MOVC A, @A+DPTR

LCALL

INC
DJNZ
RET
MOV
MOV
MOV
MOV

SOoU
R1
RO, LL2

RO, #03H
R1,#00H
DPTR, #TABLE1
A,R1

MOVC A,@A+DPTR

LCALL

INC
DJNZ
RET
MOV
MOV
MOV
MOV
MOVC

sSou
R1
RO, LL3

RO, #07H
R1,#00H
DPTR, #TABLE2
A,R1

A, @A+DPTR

LCALL Sou

INC
DJNZ
RET

R
0,LL4

SAY
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PE3 :

LL6 :

SND :

LI5S :

SOUND :

LI :

1.2 :

SOU :

L s

MOV RO, #01H
MOV R1, #00H
MOV DPTR, #TABLE3

MOV A,R1

MOVC A, @A+DPTR
LCALL SOU
INC R1

DJNZ RO, LL6
RET

MOV RO, #BUFSD
MOV @RO,#D3H

INC RO

MOV  @RO,#C7H

INC RO

MOV ~ @RO,BUFNO
INC RO

JB STA.2,AA

MOV @RO,#76H

INC RO

MOV  @RO,#53H

MOV  A,RO

SUBB A, #BUFSD

MOV RO,A

INC RO

MOV R1, #BUFSD
MOV A,@R1

LCALL SOU
INCIRL

DJNZ RO, LL5
RET

MOV A,R1

MOV RO,A

MOV DPTR, #0850H
MOVX A, @DPTR
PUSH DPTR

MOV DPTR, #TABLEO
MOVC A, @A+DPTR
MOVX @DPTR,A

INC DPTR
DJNZ RO, LL1
MOV A,R1
MOV RO,A

MOV DPTR, #0850H
MOVX A, @DPTR
LCALL SOoU
INC DPTR

DJNZ RO, L2

RET

MOV DPTR, #1002H
MOVX @DPTR,A

CLR P3.0

LCALL DELAY
SETB P3.0

B @1asep Isl
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LCALL DELAY?2

RET
DELAY?2 : MOV R7,#0AH
DLE : MOV R5, #10H
DLE : MOV R6, #FFH
DLD : DJNZ Ré6, #DLD

DJNZ R5, #DLE
DJNZ R7, #DLF

RET

TX_ON: CLR A

SETB ACC.7

'MOV  DPTR, #1001H
MOVX @DPTR,A

RET

TX OFF: CLR A

SETB ACC.7

MOV DPTR, #1001H
MOVX @DPTR,A

RET
ADPW : DB 01H, 02H, 05H, 04H
TABLEO : DB ACH, 76H, 8BH, AOH
DB 97H,ACH, 7FH
TABLEL: DB AQ0H,97H, ACH
TABLEZ2 : DB E3H,B8H,AO0H, 6BH
DB SIED3H, BCH
TABLES3 : DB E3H
END

37 a2 Tdsunsumuquasihauvesdiniuguase s Tuihriumagae Insdwd
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swmsginsaiilFlulsesvesiasenu

Lauasnduduanunszas, dyana Inu uazdadaumsdenudlslulasnouInsames

I. R 1kQ 162
2. R 100kQ 46
3. R 820kQ 162
4. R 470kQ 162
5. R 10kQ 261
6. R 62kQ 162
7. R 39kQ 161
8. R 56kQ 162
9. R 47kQ 167
10. R 2.7kQ 261
1.R  1MQ 197
12.R 360 Q 167
13. R 270 kQ 160
14. C 0.01 pF 20
15.C 0.1 pF 8 A
16. C 4.7 puF 162
17. C  47pF 26
18. C 220 puF 16 V 16
19. laloa 1N4148 467
20. Fueslalen 5.6V 23
21. LED 162
22. TR BC547 26
23. TR BC516 162
24. lodwes  744C573 27
25. lofues  27C64 1

26. lodues 4047 1 61
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27. lofues  MV8s70 169
28. lofues MC145412 16
29. lodues LM386 17
30. ledwes 8031 1/
31. ledwes 7408 467
32. AEADA  3.579 MHz 28
33. AsdADA 12 MHz 162
34. a11ne 025W 8 Q 1672
35. wilouas 600 Q 1873
36. Siad 2 ABULNA 16

2. AIULEAINANTTITUUOILARZUFULUA O/P A1 LED DISPLAY

1. LED 783
2. TR BC54Y 763
3. R 10kQ 76
4. R 12kQ 76
5. fOUINGABS 14 1 11979 267
6. ABMITINADS 16 11197 162

3.47u O/P AuguEIaTMsTinuveunTeeld Ivlih

1. laTea  1N4148 767
2. @3afuyuui LED 7 67
3. Siad 1 aouuna 70
4. Aowilingees 16 U1 10Ig 167
5. Aoudinges 2 N 15 6

4. d@umanunadne v

1. R 560Q 187
2. R 1kQ 187
3. R 10kQ 18072

4. R 22kQ 1072



5. C 0.1pF

6. C 22uF16V

7. C 100 uF 25V

8. C 100uF35V

9. TR BC547

10. laTon 1N4148

11. H1uos laloa
a 4

12. lodues  4N26
=1 o

13. lodues 7805
a o

14. lodes 7812
a 4 a 1 o

15. aansnaaatlaseay

16. niloutlas 0-15 v

aj Jd
17. ¥la 100 mA
21995ATUANUS DU

I. R 1kQ

2. C 470pF 16V

3. LED

4. lalon 1001

5. Sad 1 Aouuna

6. TIaTnaAaULaeHan

7. HEAT DETECTOR

v Y ! -4
WATATIVIUNIYIATLRY

1.

2.

R 1kQ
LED
SCR
laTeon 1N4001
loFues 7805

a r'd
aINY

a A d a o
IAIAYAINY
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8.

9.
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S1ad 1 AouUNA

niouilad 12 V 300 mA

1995A3 IV TUALN DY

1.

2.

8.
9:

R 1kQ

LED

SCR

laloan  1N4001
lofwes 7805

aay
aindaseiumsduaziiion
Sad 1 Aouunn

niiouad 12 V300 mA

2995gAdIRUNTIsARTIITUAI AR DU 1112

1.

(98}

-
/.

R 47kQ
R 369kQ

R 68kQ
C 47uFl6V
C 400 puF 16V
LED

lrl = 4
DHWUDT 555

2995RsudUrsUsARsIvTUAInARY 1)

1.

2.

R 22kQ
1 MQ
47kQ

6.8 kQ

1.8 MQ

R

R

R

R 1 kQ
R

C  470puF 16V
C

0.01 uF



10.
11.
12.
13
14.
15,
16.
17.
18.
19.

C 0.001 puF
c 22 uF
c 100 puF
C 223 UF
C 1 uF
TR BC337

TR BC549

TR BC557

laToa 1N4001
laTon 1N4148

S1ad 2 AvULUNA 12V
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MOTOROLA

=2 SEMICONDUCTOR === BT

TECHNICAL DATA

Advance Information

Pulse/Tone Repertcory Dialer
Low Power Silicon-Gate CMOS

The MC145412/13 and MC14S5i2 are siiicon gatz, monolithic CMQOS integrated ciccuits
whicn convert keyboard inputs into either puise or OTMF cutputs. They zce packaged in a

siandard 18 pin (0.3” wide) plaszic DIP.

@ 3 x4 or 4dx4 Keyboard Compszudility Which Aliows ihe Use of 2-0f-7, 2-0i-€, or
Form A Type Keypoards
@ MC145413 Acds Keytoard Selecizble Pause Switch Fenction
@ Single Pin Switchzble Betwe=n DTMF, 10 pps and 20 £ps
@ 3500 Hz Tone Signal OQutput in e Pulse Dialing Mode
@ Memory Storage for Ten 18 Digit Numbers, incluaing Last Mumoer Redgial
¢ Uses 3.57S545 MHz Cclocourst Coystal
@ Telephone Line Powered
@ Silicon Gate CMOS Technology for 1.7-5.5 V Low Power Operation
© Stand Alone OTMF Diaier/Stand Alone Pulse Dialer
@ Mute Outout Used to Isclate Recerver irom Dizling Outoct
® Memory Programming Optons dy Keyooard Configuration
»
SLOCK DIAGRAM
7 [IEEEE INE PV 8 =
| + { 34
'
ws Jo | | f o3
i ‘ | 4 MIXING |
2 T A — i
0T — : i Al - |
3
01— | g
2 {
iEL 2 —“'45 xzvso::\? i suse
oL 3 -15—’ INTERFACE i ANO MUTE f
oW l——  2NO ! | BT TI
Fa7 5.l 9eCooe : ! LEGiC i
e P O ovmwose oy TR
AowW5——% CONTACL l —_—
o Setd 0GiC i
A < s l
i

This CoCUMENT CONMINS INFSrMATON 0N 3 Aew TOCUCT S04CHfiCZDONS 20C INIOITALON Nt 3re SUDHCT [0 CANQE WwiITNOUT RODe.

S A T M S Al ARy S R N e e S

MC145412 |

MC145413
MC145512

R PLASTIC
CASE 707

Ordering informeation

MC1E5 X X X X

| Lo
i___

Y— 3 32/&8 /5 Ratic

< 20/80 M/ S Rato

PIN ASSIGNMENT
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MC145412, M C145413, MC145512

ABSOLUTE MAXIMUM RATINGS (Vss=0wv)

L Parametac l Symbol ' Rating ’

| 0C Suooty Voitage i Vop | -05w +80 v
|

TA | -30w +& °C
Vv -85 © -1 |. °oC ]
10 S

Sy
Yia1 -05 ' }
Vi -0.5 ! |

‘ Oceratng Tempeatuce

f Storage Temparature
| ©C Current Drain Per Pin
Maximum Voltage
On Any Pin Reiative to Vss
| On Any Pin Reiadve to Voo

ELECTRICAL CHARACTERISTICS (T4 = -30 10 80°C, Vpp=25V, VSS =0 V. Unless Otherwise Nozea)

| OTMF Outout Tone Laakage (Vpp =3.5. AL =&00 2, 300 0 2000 Hz)
! DTMF Outout Tone Distortion (Vop=3.5. AL =500 Q. 200 10 <000 Hzy

{ Pre-Emonasis
| DTMF Outout Leakage Current Whiie Not Dialing Tenes (Vo =2.5 V) ! i
i DTMF Output Sink Current Whiie Dialing Tones { i

L Chseactecistics ‘ Symbol ‘
OC Suopty Voltage Pulsa Mode | vpg
OTMF Mode
{Ooemu'nq Current Pulse Moge iMS=Vpp) | 1 |
H DTMF Moce (MS =Vsg) | !
!Memo.'v Retendon Voltage ] Vsibv ’
| Memory Reteation Current Vop=17w | Isoy |
~ Vpp=25V) |
I‘Incu: Voiizge, Row/Columa/OH O Llevel | vy |
! el | vy Josvog
;Row/Coiumn Inout Imosdance . To Vo | Za ’
i > & ToVgg | i
{ OH Puil-Uo Resistanca 1 R 3
{ Inout Cacacitancs (All Inpuss) } Cin
{MS Pin lnout Imgecance i a1 h
{Outout Sink Current (Vpp =23 Vi TSO @in | oy |
! %0 in | |
! JPL 2in | i
| (Voo =2.0 V) M0 Pin |
i O7C Pin ,
| TSO Cutous Source Current (Voue=2.0v1 i on |
éOumuc Leakage Cucrent 0. OFC Pins i fg l
j DTMF Outout Level Raferanced to Vpos2 " Row Tone ll e Kk
| (VDp=2.5t04.0 V. AL =600 0 1o Vool Column Tona |
i |
i !
7
!
7
i
1

MOTORCLA ZCOMMUNICATIONS DEVICE OATA
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MC145412, MC145413, MC145512

KEYBOARD INPUTS—(PINS 2, 3, 4, 5. 13. 14, 15, 16)

The keyboard inputs allow either a single contact (Class A)
keyboard. or a standard 2-of-8 or 2-0f-7 keyboard with Vgg
tied to common. A valid key entry occurs when either a single
row is tied t0 a single column, or a single row and column are
simultaneously connected to Vgg. Connecting pin 2, COL 4,
10 VP sets the part to 3 x 4 keyboard mode. Keyboard moda
selection is performed during application of power.

Typical keyboard configurations are shown in Figure 1.

OSC;n. OSCqqy (PIN 8, PIN 9)

A 3.579545 MHz crystal is required as the frequency ref-
erence for the on-chip oscillator. Cryszal biasing is accom-
plished by an internal resistor and capacitors.

CLASS A (SPST) STANOARD 20F-7 (OPST)
|
| o—— caL
oL——O O——ROW ves
O——ROW
STAKDARO 2.07-7 {0PST) T coL
|
. LA VSS_" _— iy 1 W
o—=col
A T Yag —— AW
O———ROW ] |

VSS____;__,___

Figure 1. Kayboard Coanfigurations

GENERAL DEVICE DESCRIPTION

The MC145412/MC 145512 and the MC145413 provice usars
with switchable puise and DTMF dialing functions. The
MC145412/MC145312 change dialing modes via the MS pin.

The MC145413 allows users 0 switch diaiing modes via the .

keydoard in addition to the MS pin. All devices have 10 mem-
odes, LNR (last number rediall inclusive, each 18 digits long.

On 3oplication of power, there is a &4 ms initalizaton period
curing which tne oscillatar is enabied and the keyboard inputs
ace disabied. During initializaton COL 4 is scznned to set the
keyboard mode. If the.COL 4 input s high (VpQ) the dialer is
set1o the 3 x 4 xeypad mode, otherwisa the 4 x 4 keypad moce
is selected. Changing modes is not possible after this initiali-
zation period.

Ouring normal dialing, the oscillator starts when a key is
depressed. Tne key input is debounced for 32 ms. Ouring this
debounce period the RAM and diafing circuits are disaoled,
the mode select pin is scanned to determine the diaiing mode

(either 10 pps, 23 pps, or OTMF). After ceoounce, the keypad
2nuy is checked and the inpus is latched into LNR memory
followed by a si00 code. This process continues uandl 18 digits
have been entered. If a 19th digit is entered. it will over-write
tne first igit 2nd will be followed by a st00 code. Whea cialing,
ihe device fetcres data from memory until a swp code s
encountered or 18 digits have been dialed.

Ouring manuai DTMF diaiing, 2 minimum tone duration of
80 ms OTMF s outout and will coatinuously ouiput in 32 ms
increments as long as the key is Georessed. The DTMF OUT
pin is designed 1o drive an external PNP transistor which cz2a
be used lo modulate iip anc ring vcitage at the DTME
frequencies.

If the first kev is ior redial or recail, the device will rescond
accordingly, 2ither redialing tne last numoer entered, or re-
cailing and cialing the number seleciec by 2 subssquent key
deoression. Responses 10 dialing sequences for 4 x 4 key-
boards are snown in Figure 2, 2nd 3 x < keyboard resconses
are shown in Figuce 3.

The MC1454i2 sares can be coniigured with an externa
batery 10 provide memocy retention power and alicw on-hook
programming of the reperory memocy. If the pamis in the
on-Nook mode and 2 key is cepressed. tne csciliztor wiil stan
and the key enury wiil be stored in tne iast number recial
memory. Dialing outouts wiil not be activated while the device
is in the on-nook conaition. Dialing inouts wiil be szored in
l2st number reciai memory, 3s curing ofi-hook operatica. After
ine numoer nas Deen entered in the on-nook mode, it can ta
Si0req in repertory memory. For the 4x & keyboara, pressiag
the STORE key (* for 3 x4 keypoard!, ‘ollowad by a cigi {i
through 2) will stoce the numder in the reoerory memory
location soecriiea by the digit.

The RECALL key for the 4 x4 keypac is usad 0 recall ang
cial numbers swored in the recerory memcry. The digit im-
megiateiy foilowing the RECALL ke cesignates the memacy
locaden of ;e aumber tw be auto-Cisled. For the 4x 4
keyooard, a last number ceqiai can be accomolisaed if the
RED/P key (COL 3, ROW 1) is the firs. key depressed afzer
an  on-hcok “io  off-hook transkion. Otherwise :ne
RED/P key wiil efiect 2 4 second pause. if the puise moce s
seiected, redial can be accompiisned if the first key depressad
on a uansiton 1o ofi-hook is 7. For the 3 < 4 keyboard, reaial
occurs i the first key ceoressed is *,0.

The PAUSE xey (COL .4, ROW 2j for the MC145412/
MC145512 wiil cause a 4 second pause. The PAUSE/S key
{COL 4, ROW 2) is a feature offered on the MC143413. De-
pressing this key wiil cause a 4 second deiay, znd will switch
diziing modes. PAUSE (and PAUSE/S) is stored in memory
{or pauses (and mode switching) during auto-ciaiing.

MOTOROLA TELECOMMUNICATICNS SEVICE SATA
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MC145412, MC145413, MC145512

SWITCHING CHARACTERISTICS (T4 =25°C, Vop =2.5 V. Osc. Freq. = 3.579525 i.iHz, Unless Otherwise Notad)

Chacactedstics | Symoct| Min | Typ Max Unit
Row/Coiumn Scan Frequency | H | - ! 250 - H‘
Hz
Key Debounce Time i g 6| — 20 -
DTMF Tone Duration for Keypad Oialing | s i 78 I Ipe——
DTMF Tone Duration for Memory Dialing tw2 : e | a2 1o s
inter-Digit Pause Time : DTMF (Memocy Diaiing) w | 2 38 110 9
Puise 10 ops 0.8 1.0 10 5
20 cos 2.4 0.5 0.8
| MS Pin Scan Rate i tems | - 1 — T
z
Make/Break Ratio MCias412/12 B8R - | /e | - 1 %
{MS = Ooen or Voo MC128512 = 1 R
Cutpulsing Rate *4S =Coen fopt - 10 l _ I oo
~ H S
MS=Vpp - | 20 | - |
MUTE Output {MO1 Ovedap Time i w0 - i 2 i -
A - ms
TSO Ouwut Frequancy frso ! - | 50 | s ] a
iz
TSO Outout Duration Tso £S | - | 10
S ms
DTMF Cycie Time (Memory Gialing) ] L Ve A N e 7
R {Kevoac Oialing) | 3 ’ 10 | _ esls
| DTMF Freauency Deviaticn ! | 2k 2 V%o ' -~
Pradigit Mute MC145412/13 Puise 10 ocs = - s 1) &
20 cos 2\l 20y | 2 =
MC145312 Pulsa 10 cos 26 =i B
. § 20 ops - ; 18 i 3
: OTMF | - 1 i i

PIN DESCRIPTIONS

Vpo. Vss—POWER SUPPLY (PIN 1. PIN 6}

OC power is supplied (0 the part on these two pins, with
Vo0 being tne most positive. Permissiole ranges are from 1.7
10.95:5'Vs

MS—MODE SELECT (PIN 10)

The MS pin is a three siate input for switching between
DTMF, i0 pos, and 20 pps cialing moces. Mode selection is
cone during tne first key entry debounce period afier the dialer
has comoietad a dialing sequence or has just come off hook.
When wtis pia is not scanned it is high imoedance.

This pin is a combination inout and weak output. The input
circuitry nas the capabiiity 1o cetermine each of these incee
states. When the pin is open the weak Criver wiil be able to
clock the oin at 1 kHz. The relationship between pin input
voitage 2nd operating mode is snown in Table 1 below.

Table 1. Mode Selec: Optioas

| MS Diaiing Mode i
' Voo 20 ocos Pulse Digiing |
Ooen ; 10 ops Pulse Didiing ;
Vgs | DTMF Diating i

OH-ON-HQOOK (PIN 12)

Conrecung the OH pin 10 Vo, or silowing it 1o doat sets
the device n the on-hook moce. Coanzcung tis pin 10 VS3
selects Tve off-hook mode. When in e on-nook mode, fep-
erTory memory can be programmed without 3 dialing output.

TSO—TONE SIGNAL OUTPUT (PIN 7)

TSO emits 330 Hz tone signais af‘:er‘vmid X0y inputs are
scceoted pDroviding audio feectack for key Caoconsions, exceot
wnen DTMF tones are generated. This pin 4iso ouputs a tone
<durng on-hook pregramming.

DTMF OUT—DUAL TONE MULTIFREQUENCY
QUTPUT (PIN 18)

When the MS pin is set 10 VS S the DTMF OUT gin ouzputs
iones coTesponding C ine row *nd column of the key ce-
pressed. Simultanenus! deoressing two or more keys in a
singie row (or coiumn) wiil cenerate the Cotmnponding row
(or column) toce on 4 x2 keypad mode only.

In pulse dialing mode (VS =VpQ or foat) and dudng on-
nook programming this pin is high impedance. White output-
ling iones. this pin has a oc dias at (Vpp -Vss)/2. DTMF
OUT is an open drain outout requiring an extacnal oull-up t0
VpQ. This puil-uo resistor must satsty the instantanaous cur-
rent requirements of the intemal feedback natwork in addition
20 the load apgplied to the cia.

OPL—OUTPULSING (PIN 17)

This pin outpuss pulses 2t 10 pps (MS i3 opan) or 20 pps
(MS =Vop). The MC145412/33 have 3 muka/braak rato of
<0/80, white the MC145512 has a make/brack ratio of 12/63.
n ne DTMF diaiing mcae (MS =Vgs!, this output is kigh
imoadance. During on-hock srogramming thin pin wiil not
cutouise. This pia is an 0o=n arzin N-channal DU which
ouiis iow 10 Dreak the i000 current.

MO—MUTE QUTPUT (PIN 11)

“he Mute Qutout is an coen crain N-cannnal ngrpyut that
ouiis to Vgg during OPL outouising and dunng oif-hook key
deoressions and memocry gialing in DTMF mada.

MOTOROLA TELECOMMUNICATIONS DEVICE DATA

36ty

i

E‘_



132

MC145412, MC145413, MC145512

1. MANMUAL OIAUKG—OFF-HO0Y  {PULSE OF DTMF MOOE)

EN|EN|Cary

ALL DIGITS ENTEAED WILL BE STCRED IN THE LAST NUMBER REDIAL RESISTER. PRESSING * 08 # WILL Bili SUT THE DTMF SIGNAL !N TONE MOOE ONLY.

2. MANUAL DIAUKG WITH AUTO ACCSSS PAUSE—OFF-HOGK  {PULSE OR OTMF Moo€}

]
g
!
II]

..... oK PAUSE X seee : o l MCT43412!MC7€3337 aNLY
( r
07 P -« L l * 0X f----- W oY PULSZ MOCE ONLY

THE AUTO ACCZSS PAUSE WILL NOT OCCUS OURING MANUAL DIAUNG IN OTMF MOCE. (T IS AETRIEYED QUAINE RECALL OR REDIAL.

3. STORING XUMBERS INTO MEMORY-OK-HOOKIOFF-HOOK  {PULSE CR OTMF MOGE)

l a1 { o ils'mng] 4 ] A=1-5  MEMORY ADDRESS

THIS OPSRATION TRANSFERS THE QIGITS 01 TO CN FROM THE LAST KUMSER REC:AL‘ AREGISTZR T0 AN ADDSESS SPACE SPECIFIED 3Y A" CIAUNG GUTFUTS ARS
NOT ACTIVATED CURING ON-HOOK PSOGRAMMING. &

4. MEMORY REDIAL-OFF-HOOK  PULSE OR DTMF MGGE)

ecau] | 4 A=1-3  WEMORY ADDRESS

S. LAST NUMBER RED(AL—U;F-KOO( PULSE bR OTMF MCO8

2 { putse mooe osur
—_—
REVALS THE NUMEER THAT 'WAS PSEVIGUSLY ENTERED INTQ THE LAST NUMGER REDIAL AESISTEA,

5. PULSE-TO-TOKE MOOE SWITCH-OFF-HOOK  -PULSE OR OTMF 400€)

TR R B !?-u&-s:l( B . ¥ voor ! Yoo
| L2 ] 7 { i ! H MCi<5413 ONLY

7. CASCADED OIAUXG—JFFHOOK (ST 0R DTMF X008 :

T i o CASCACE UANUAL DIAUNG WiT+ 7ZCAW
[ h 2 ,' o8 ‘////A!r.ECAU! N 2= 1-g¥iemary Novess
) . a5 2 e ASCAOE MEMOR! RECALLS
RECAL| | v |mmlRecaun] |42 41,42 = 1-3 WEMORY ADDRESSIS
- - CASCACE (AST NUMBER REDIAL A1TH MEMORY RECALL
Ag0P !///_////[&c.«u l 1 4 = 1-3 MEMORY AGORESS

SA//7/, KAIT UNTIL PAEVIQUS REDIAL OR RICALL SIGNALS HAVE SEZN SENT BEFORE SUESZOUENT EXTRIES ARE MAOE.

8. SIGXALING * AKD ¢ TONES—OFF-HOOK (DTMF MCOE GNLN

| ¢ QUTPUTS * TOKE
H } SUTPYTS 2 TCNE

2 x 4 KIY MATRIX

'm 1 0L 2 o
]
L = oW 1
r ﬁl ( { ¥ 9
e j' ik ; s s 0¥ : MCT2S433 FAUSES XEY ZIR PAUSE
% ; . - SHTTCAING CIAUNG MOCES
{ 3ol e i Dswaed 30w 2

| o || ¢ 1 [eeuy oW ¢
R e

Figure 2. 4 x4 Kayboard Dialing Saquences

MOTCRCLA TELECOMMUNICATIONS DEVICE DATA
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™

rd

-

w

o

~

3. SIGNAUXG * A0 ¢ TOXES—OFF-HOOK .

. PULSE-T0-TOXE AKD TOKE-TO-PULSE SWITCHING—OFF-HOOK

. CASCADED DAUXE—JFF-HOOK

MAKXUAL DAUNG—OFF-HQOK  (PyLSE OF DTMF MO0E)

G e (e [=]

AL KEY ENTRIES, EXCEPT * ANQ £, Wit € STORED IN THE LAST NUMEER REDIAL RESISTER. PRESSING =
MOOE. FOR SGNAUHG * OR £ SHOULD BE PRESSED TWICE.

MAKUAL DIAUNG WITH AUTO ACCESS PAUSE—OFF-HOOK  (PULSE OR OTMF Meag)

I s S
-- -; or |

THE AUTQ ACCESS PAUSE WiLL NOT OCCUR ON MANUAL DIAUNG ™ OTMF YG0E.

PULSZ MGOE ONLY

iT CAN ONLY 3¢ ASTRICYED QURING RECALL OR REDIAL

STCRING NUMBERS (KTO MEMORY-08HO0OK  (PU(SE OR CTMF M00E)

s o1l ON ' D A=1-9  MEMORY 1003¢Ss

THIS OPERATION TRANSFERS THE DIGITS 01 70 ON FROM THE (AST

NUMBER RENAL REGISTER T AN ADORESS SPACE SPECIFIED 3Y A~

. MEMORY RECIAL—OFF-HAOK lPULS_E CR OTMF MgCE}

A=1-3  MEMOAY ADORESS

[C]

. LAST XUMBER REDIAL-OFF-HOOK {PULSZ CR OTMF MOCE)

(e [

THIS CPERATION REDIALS THE UST NUMZER EMTERED QFF-HOOK ANO RETRIEVES QATA FACM MEMORY A00PzSS 0.

PULSE R DTMF MOOE)

7 1
E ox 1lwuuus«ncx] ----- h1g

WOCE SELECT {MS] PIN HAS TO BE MAMUALLY SHITCHED 70 DETERMINE THE GIAUNE MOCE. SLAUNG MODE Sciz
iNTO THE LAST NUMBER REDIAL MEMORT.

PULSC R DTMF MGDE)

CASTACE MAKUAL CIAUNS WITH RECALL
A=1-3 MIMCAY 400RESS

01 ¢i3j-xgi o | il A
H Y]
e e — CASCAOE MEMOAY RECAU
: E”/”" i 0€ MEMOAY RECAUS -
. A1 42 = i-3 MEMORY 1GORESSZS

L 1 ////// ~ | Yy CASTADE (AST HUMBER REDUL WITH MEMORY 2 AL
o ¥ By RN ~= 1-3 MEMORY 190pRESS

Y/LLLLHATT UNTIL PREVIGUS AEDIAL R RECALL SIGNALS KAVE SEEN SENT SEFCRE SUBSEQUENT ZNTRIES ART MADE.

{CTMF WOSE SN

D[:‘ SUTPYTS * TOKE
E@ SUTPUTS & TOKE

3Ix 4 K&Y MATRIX

oL 1 coL 2 ats- Q]
TG -

7 1 % 5 —

I 5 5 3 ow

A A R B 5 . ow:

Lo g I . IOW ¢

o L_, [: -

Figure 3. 3x 4 Keyboard Dialing Saquences
MCTCROLA TE'_ECCMMUN!CATIONS DEVICE Dava
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HOOK SWITCH lomcax' ON00X I
|
xer weurs |- | oIGT 7 oG ~1” SentaL [

I | | | . [ -
rucse oan_| M _=a0 s mm| 0 g
o | ! I | £
onecoay | 1 "S- | | : T A ==
(I | | | g,
3.579545 M&:—f{ | GSTILLATION | H SSTILLATION )—- :
I 1 | 20m | | |
CoLsCaN | ——_._.””l”” i”””””””” _______ “I
I | | | |
ROW SCAN | 'Lr‘ ‘H”””HI””””———‘ I”“” [””““”“”“ _______ ””
| l// | | | i -
It g | & | | -
PULSE MOOE l——‘-{ '—1—L¢| l | I ’
soseoor |1 ] ] 1 F".u+“—’{ ]l I | ] I l ] [
| 1hoeoss| | =t ¥/ H | |
wrear || i > I == [_ﬁ$_l [
JTMF MOOE —-—{)T—!as | | i i

(oo

Figure 4. Timing Oiagram
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