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ABSTRACT

This thesis is study about the small "Private Automatic Branch Excahnge *
(PABX ) that can extend from one line to four lines for usc-‘; indoor. By using PABX,
it can decrease the costsuch as the installation. The user will have direct contact
to other users without an operator and contact one-by-one the internal line .

The PABX is .controlled by microcontroller ( MCS-51) and IC. Thus, it will
operate rapidly and can be developed easily. The usefunctions can be applied

by developing operation-controlled programs a
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1/(15 KHz#0.25*4 Ilasiein ) Feflanviniv 66 gae
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C start )

y
initial i/fo port 8255
[mov pctrl,A ; where A is 10011001B]
(port A = input , port B = output and port C = input)

&

/ LINE_SER<=0, A <=LINE_SER /
/

k 4

CALL EXSER
(EXSER IS A SERVICE ROUTINE WHICH SERVICE EXTERNAL LINE)

4

INCA (NOW A=1)

4

CALL INTERSER
(INTERSER IS A SERVICE ROUTINE WHICH SERVICE INTERNAL LINE )
( A= 1SOSERVICETEL A )

INC-A (NOW A=2)

y

CALL INTERSER
(INTERSER IS A SERVICE ROUTINE WHICH SERVICE INTERNAL LINE )
( A =2 SO SERVICETELB )

INCA (NOW A=3)

4

CALL INTERSER
(INTERSER IS A SERVICE ROUTINE WHICH SERVICE INTERNAL LINE )
(A =3 SOSERVICETELC )

4

INCA (NOW A = 4)

v

CALL INTERSER
(INTERSER IS A SERVICE ROUTINE WHICH SERVICE INTERNAL LINE )
(A= 4SOSERVICETELD)

A4

WNanu  MAIN PROGRAM



CHECK DETECT
RINGING (PAO=17

END )

CPU SEND HOLD ON SIGNAL TO
EXTERNAL [MOV PORTB,A ; WHERE A = 1]

CONNECT SPEECH PATH
TRANSMIT LINE OF EXTERNAL CONNECT
WITH DECODER

A

MOV A PORTC

!

STD=17? No
TD IS PC.

Yes
h 4

ANL A #00001111B

!

1

) 4
A>0 and A<5? No——

Yes
y

Yes

lisunsugios I Amsaiedan




ENU

e

SEND BUSY TONE TO
TELX
FOR A MOMENT OF TIME

@ Yesd

No
\ 4

MOV
PORTB,#00000011

MOV
APORTA

CONNECT TELX
WITH
TEL1

»i

@ Yes»

No
\ 4

@ Yesy

No
h 4

MOV MOV
PORTB,#00000101 PORTB,#00001001
A
MOV MOV
A PORTA A,PORTA

CONNECT TELX
WITH
TEL2™

«No @

Yes

v

 CONNECT TELX

WITH
TEL3

@ Yesy

No
Yy

PORTB,#00010001

MoV

MOV
APORTA

CONNECT TELX
WITH
TEL4

TusunsugashAmssnevan



START

~_ ()
~d U

No

INCA

No

INCA

Yes

Yes
Yes

Yes
Yes

Yes

A=LINE_SER?

Yes >\PA4;»V

Yes

®

TsunsueealvAmsaslu

No————



CONNECT DIAL TONE
WITH RECIEVE OF TELX
AND DECODER WITH
TRANSMIT OF TELX

»

o

MOV A,PORTC

No-p

ANL A #00001111B

B <= A /

ks

Yes

JORNO

TsunsueiosWismeaneu

e 1)



END

SEND BUDY TONE TO
EXTERNAL LINE
FOR A MOMENT OF TIME

@ Yesy

3

@ Yess!

@ Yesw

No No No
h 4 h A A 4
MoV MOV MOV
PORTB,#00000011 PORTB,#00000101 PORTB,#00001001
MOV MOV MOV
A,PORTA A,PORTA A PORTA

CONNECT TEL1
WITH
EXTERNAL LINE

«No @

Yes

v

CONNECT TEL2
WITH

EXTERNAL LINE

o 4@
Yes

v

CONNECT TEL3
WITH
EXTERNAL LINE

(S

No
A 4

MOV
PORTB,#00010001

MOV
A,PORTA

CONNECT TEL4
WITH
EXTERNAL LINE

=»

TusunsagaslvAmaanelu




CPU SEND HOLD ON SIGNAL
MOV PORTB,#000000018

CONNECT SPEECH PATH
RECIEVER OF EXTERNAL
CONNECT WITH TRANSMIT
OF INTERNAL

SEND TEL.. NUMBER TO
EXTERNAL

Yes—»

SEND BUSY TONE TO
TELX
FOR A MOMENT OF TIME

=

Tsunsutaeusmeeme nsdifans ludaimstnsean




; ******% DROGRAM FOR PABX CONTROL ***%%xx
ORG 0000H
LJMP START
ORG 8000H
STRAT:
; ****x**%  SET VALUE OF PARAMETER ***#%xx
; BUFFER MEMORY IN CPU MODULE (6264)

BUFFER EQU 0F000H
USED_BIT EQU 0F002H
USED_CH EQU 0F007H
DTMF_BUF EQU 0F0O0CH
LINE_SER EQU OFOO0ODH
E_CH EQU OF00EH
DES_NUM EQU OFOOFH
OP_BUFF EQU 0F0l11lH
CH1_AVCH EQU OF000H
CH2_AVCH EQU 0F001H

i

; PORT ADDRESS

PORTA EQU OFCOOH
PORTB EQU OFCO1H
PORTC EQU 0FCO02H
PCTRL EQU OFCO3H

.
s

; SWITCHING MEMORY

CH_TX EQU 0C000H
CH_RX EQU 0C100H
DIAL_TX1 EQU 0CO00H
DIAL_TX2 EQU 0C002H
DIAL_RX1 EQU 0C100H
DIAL_RX2 EQU 0C102H
BUSY_TX1 EQU 0C008H
BUSY TX2 EQU 0CQO0AH
BUSY RX1 EQU 0C108H
BUSY_RX2 EQU 0C10AH
RB_TX1 EQU 0CO10H
RB_TX2 EQU 0CO012H
RB_RX1 EQU 0C110H

RB_RX2 EQU 0C112H



DTMF_TX1
DTMF_TX2
DTMF_RX1
DTMF_RX2

CH1_TX1
CHL_TX2
CH1_RX1
CH1_RX2

CH2_TX1
CH2_TX2
CH2_RX1
CH2_RX2

-
i

; LINE ASSIGN
EX_LINE
A_LINE
B_LINE
C_LINE
D_LINE

; TIME PRESET
T10S
T30S
T60S

.
7

START:

LOOPSYS:

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU

0CO018H
0COl1AH
0Cl18H
0Cl1AH

0C020H
0C022H
0C120H
0C122H

0C028H
0C02aH
0C128H
0C1i2AH

01H
02H
04H
08H
10H

0004H
0008H
000%H

*kkkkx* START MAIN PROGRAM

NOP
NOP
NOP
LCALL
LCALL
LCALL

MOV
MOV
MOVX
LCALL

DELAY10S
INITIAL
READY

DPTR, #LINE_SER
A, #00H
@DPTR, A

EXSER

% % % % Kk Kk



LCALL INCLINE
LCALL INTERSER ;A INTERNAL SERVICE

LCALL INCLINE
LCALL INTERSER ;B INTERNAL SERVICE

LCALL INCLINE
LCALL INTERSER ;C INTERNAL SERVICE

LCALL  INCLINE
LCALL  INTERSER ;D INTERNAL SERVICE
SJMP LOOPSYS ; SCAN SERVICE

; **%x*x%%% END OF MAIN PROGRAM ***%***

; Ak hhhkx READY SUB * ek kK Kk ok
READY: MOV A, #80H
Mov DPTR, #PORTB

MOVX @DPTR, A
LCALL DELAY10S
LCALL DELAY10S

CLR A

MOV DPTR, #PORTB
MOVX @DPTR,A
RET

; % 3 e o e e INCLINE SUB Thkk kR KK * K
INCLINE: MOV DPTR, #LINE_SER

i

MOVX A,@DPTR
INC A

MOVX @DPTR, A
RET

; Jddkd kK POWER SUB % % Jr J % %
POWER: MOV RO, #0FFH

14

DELAY: NOP
NOP
NOP
DJINZ RO, DELAY

H

*h ki INITIAL SUB J %k kkk

i

INITIAL: MOV A,#10011101B ; CONFIGURATE PORT 8255
MOV DPTR, #PCTRL
MOVX @DPTR, A ;PORT A = I/P

;PORT B = O/P

;PORT C = I/P
LCALL DELAY10S ;DELAY FOR 8255
CLR A



CLEAR:

CLR:

’

FILL_GND:

LOOPFG:

INTERSER:

CLR_TALK:

MOV
MOVX

MOV
LCALL

MOV

LCALL

MOV
LCALL

MOV
LCALL

RET

DPTR,#RORTB ;CLEAR O/P PORT
@DPTR, A

DPTR, #BUFFER

CLEAR ; CLEAR BUFFER

DPTR, #CH_TX

CLEAR ; CLEAR TX_SWITCHING
;MEMORY

DPTR, #CH_RX

CLEAR ;CLEAR RX_SWITCHING
;MEMORY

DPTR, #0COFFH

FILL_GND
; FILL GROUNDING MEMO
;TO SWITCHING MEMORY

Ye % Je de d K CLEAR SUB Ye J Je e Je de e

CLR
MOV
MOVX
INC
DINZ
RET

A

RO, #00H
@DPTR,A
DPTR
RO, CLR

% J Je e v e N FILL GND SUB v % % v Frde ke

MoV
MOV

INC
INC
MOVX
DJNZ
RET

R1,#00H
A,#11000000B

DPTR

DPTR
@DPTR A
R1,LOOPFG

* ek ok k INTERSER SUBOUTINE e de de e e ok ke

LCALL
LCALL
JNB
LCALL
LCALL
LCALL
LCALL
LJMP

LCALL
LCALL
LCALL

RET_E

HOOK_DET ;CHECK OF HOOKSWITCH
ACC.1,CLR_TALK

RET_E

USED_CHK

RET_E

DIAL

DD

RET_E
USED_CHK
CLR_PATH



RET E:

i

.
!

USED_CHK:

’

HOOK DET:

LJMP ENDINT

T odedekhdkok RET E SUB
MoV DPTR, #LINE_SER
MOVX A,@DPTR
MOV R4, A
RET

**%*k*x*  USED_CHK
MOV DPTR,#USED_CHK
MOV A,DPL
ADD A,R4
MOV DPL,A
MOVX A,@DPTR
CPL ACC.0
RET
fallalialaladed HOOK_DET SUB
MOV DPTR, #PORTA
MOVX A,@DPTR
MOV R3,A
MOV A,#01H
MOV R6,PSW
SUBB A,R4
Jz HA
MOV A,#01H
MOV PSW,R6
INC A
MOV R7,A
MOV R6,PSW
SUBB A,R4
JZ HB
MOV A,R7
MoV PSW,R6
INC A
MOV R7,A
MoV R6,PSW
SUBE” A,R4
Jz HC
MOV A,R7
MOV PSW,R6
MOV A,R3
CPL ACC.4
RR A
RR A
RR A

SJMP ENDH

Mov A,R3
CPL ACC.3
RR A

RR A

% % % % %k %k

% % %k % de Kk

;DPTR = USED_BIT+R4

P % ¥ ¥k

;CHECK HOOKSWITCH OF A

; CHECK HOOKSWITCH OF B

7

;CHECK HOOKSWITCH OF C

; CHECK HOOKSWITCH OF D



SJMP ENDH

HB: MOV A,R3
CPL ACC.2
RR A

SJMP ENDH

i

HA: MoV A,R3
CPL ACC.1

ENDH: RET
: % dedede ke ok CLR PATH SUB % d % d % Kk
; ***  CLEAR PATH SPEECH IN SWITCHING MEMORY  *#*
CLR_PATH: LCALL RET_E
LCALL CLR_USED ;CLEAR USED_BIT OF LINESER
LCALL RET_E

.
?

LCALL  CLR_CHUS ;CLEAR USED_CHANNEL OF E
MOV DPTR, #E_CH

MOV A,R3

MOVX  @DPTR,A ;D=USED_CH OF OLD E

MOV A, #01H

CJNE R3,#01H,CC2

CC1: MoV DPTR, #CH1_TX1  ;CLEAR SWITCHING MEMORY
; CHANNEL ONE
CLR A
MOVX @DPTR,A
MOV ~ DPTR, #CH1_TX2 .
MOVX @DPTR, A
MoV DPTR, #CH1_RX1
MOVX @DPTR, A
MoV DPTR, #CH1_RX2
MOVX @DPTR,A
MoV DPTR, #CH1_AVCH ;CLEAR AVAILABLE CHANNEL
:ONE

MOVX  @DPTR,A
SJMP  RET_D

cc2: MOV DPTR, #CH2_TX1 ; CLEAR SWITCHING MEMORY

; CHANNEL TWO
CLR A
MOVX @DPTR, A
MOV DPTR, #CH2_TX2
MOW~  @DPTR,A
MOV DPTR, #CH2_RX1
MOVX @DPTR, A
. Mov DPTR, #CH2_RX2
MOVX @DPTR, A
MoV DPTR, #CH2_AVCH ; CLAER AVAILABLE

; CHANNEL TWO
MOVX @DPTR,A



RET D:

MoV
MOVX

-MOV

MoV
MOV

MoV
MOV
MOVX
MoV
MoV
SUBB
JZ
MOV
MOV
INC
INC
MOV
MoV
MOVX
MoV
MoV
SUEB
JZ
MoV
MoV
INC
INC
MOV
MoV
MOVX
MOV
MoV
SUEB
JZ
MoV
MOV-
INC
INC
MOV
MoV
MOVX
MOV
MoV
SUEB
JZ
MOV
MoV
INC
INC
SJMP

DPTR, #E_CH
A,@DPTR

DPTR, #USED_CH
RO, #80H
R1,#02H

R7,A
R6,PSW
A,@DPTR
R5,A
R7,A
A,R5
HOLD_OFF
A,R7
PSW,R6
R1

DPTR
R7,A

R6, PSW
A,@DPTR
R5,A
A,R7
A,R5
PAIR CLR
A,R7
PSW, R6
R1

DPTR
R7,A
R6,PSW
A,@DPTR-
RS5,A
A,R7
A,RS
PAIR_CLR
A,R7
PSW,R6
R1

DPTR
R7.A
R6,PSW
A,@DPTR
R5,A
A,R7
A,R5
PAIR_CLR
A,R7
PSW,R6
R1

DPTR
PAIR CLR

;CLEAR USED_BIT AND USE "~
; CHANNEL OF PAIRED LINE



HOLD_OFF: CLR A
MOV DPTR, #PORTB
MOVX @DPTR,A

PUSH  DPL
PUSH  DPH

MOV DPTR, #OP_BUFF
MOVX  @DPTR,A

POP DPH

POP DPL

SJMP PAIR CLR

PAIR_CLR: CLR A

MOVX  @DPTR,A
MOV R2,DPL
MOV R3,DPH
MOV DPL, RO
MOV DPH, R1
MOVX  @DPTR,A
MOV DPL, R2
MOV DPH, R3
ENDC_PAT: RET

’

; *kkkk CLR USED SUB P
CLR_USED: MOV DPTR,#USED_BIT ;CLEAR USED_BIT OF R4

MoV A,DPL

ADD A,R4 ,
MOV DPL,A

MOV A,#00H

MOVX @DPTR, A

RET

.
1

; %* % k%% CLR CHUS SUB LE AR &

CLR_CHUS : MOV DPTR, #USED_CH  ;CLEAR CHANNEL OF R4
MOV X, DPL
ADD  A,R4

MoV’ DPL,A
MOVX A,@DPTR ]

MOV R3,A
MOV A,#00H
MOVX @DPTR A
RET

; *xewk DIAL SUB *wk ok
DIAL: MOV R2, #20H

MOV DPTR, #DIAL_TX1

MOV A,R2

MOVX @DPTR, A

MOV DPTR, #DIAL_TX2

MOVX  @DPTR,A

CLR A ;A = 00H

MOV R6, PSW



DIAL D:
DIAL_C:
DIAL_B:

DIAL A:

DIAL EX:

ENDSD:

SUBB
Jz
MoV
CLR
INC
MoV
MOV
SUBB
Jz
MOV
MoV
INC
MoV
MOV
SUBB
Jz
MOV
MoV
INC
MOV
MOV
SUBB
Jz
MOV
MOV

MOV
SJMP

MOV
SJMP

MOV
SJMP

MOV
SJIMP

MOV

MOV
MOV
MOVX
MOV
MOVX
RET

% v % % I Kk W

LCALL
LCALL

MOV
DEC

A,R4
DIAL EX
PSW, R6
A

A
R7,A
R6, PSW
A,R4
DIAL A
A,R7
PSW, R6
A

R7,A
R6 , PSW
A, R4
DIAL B
A,R7
PSW,R6
A

R7,A
R6, PSW
A, R4
DIAL C
A,R7
PSW,R6

R2,#D_LINE
ENDSD

R2,#C_LINE
ENDSD

R2,#B_LINE
ENDSD

R2,#A_LINE
ENDSD

R2, #EX_LINE

DPTR, #DIAL_RX1
A,R2

@DPTR, A

DPTR, #DIAL_RX2
@DPTR, A

DD % d % gk W

RET E
DTMF_IN

DPTR, #T30S
DPL

01H

- 02H

03H



DBCD:

CONT:

DTMF_IN:

Mov

CJNE

" DEC

MOV
MOV
DEC
CJNE
DEC

MOV
MOVX
CPL

PUSH
PUSH
LCALL
LCALL
POP
POP
JNB
MOV
ORL
JNZ
MOV
CRL
JNZ
LJMP
¥ % % %k %k h
MOV
MOV
MOV
MOVX
MOV
CLR
MOV
SUBB
Jz
CLR
MOV
INC
MOV
SUBB
JZ
MOV
MOV
INC
MOV
SUBB
JZ
MOV
MOV
INC

A,DPL
A,#O0FFH, DBCD
DPH

RO, #0FFH

R1, #0FFH

R1

R1,#0FFH, CONT
RO

DPTR, #PORTC
A,@DPTR
ACC.4
ACC.4,EE
DPL
DPH
RET_E
HOOK_DET
DPH
DPL
ACC.1,FXF
A,B
A,R1
DBCD
A,DPH
A,DPL
DHLD
FF
D’IMF IN % % % % % * *
R1,#20H
DPTR,#DTMF_RXI
A,R1
@DPTR,A
DPTR, #DTMF_RX2
A ;A
R6, PSW
A,R4
DTMF_EX
A
R6,PSW
A ;A = 01H
R6,PSW
A,R4
DTMF_A
A,#01H
PSW,R6
A ;A
R6, PSW
A,R4
DTMF_B
PSW,R6
A,#02H
A ;A = 03H

00H

02H



MOV R6,PSW
SUEB A,R4

Jz DTMF_C

MoV A, #03H

MOV PSW, R6
DTMF_D: MOV R1,D_LINE

SJMP . END_DTMF

DTMF_C: MOV R1,C_LINE
SJMP END_DTMF

DTMF_B: MOV R1,B_LINE
SJMP END_DTMF

DTMF_A: MOV R1,A_LINE
SJMP  END_DTMF

DTMF_EX: MOV R1,EX LINE
END_DTMF: MOV DPTR, #DTMF_TX1

MOV A,R1

MOVX @DPTR,A

MOV DPTR, #DTMF_TX2

MOVX @DPTR,A

RET
; do g dedede Rk FXF g de ok kK

z

FXF: LCALL STOPDIAL

LCALL STOPDTMF
LJMP ENDINT

; Je % Jc % g de K EE e Je de % d X
EE: LCALL STOPDTMF
LCALL STOPDIAL
MOV DPTR, #PORTC
MOVX A,@DPTR
MoV B,#00001111B
ANL A,B .
MOV DPTR, #DTMF_BUF ; TAKE NUMBER TO BUFFER
MOVX @DPTR,A
MOV B, #0AH
Mov R6,A
SUBB A,B
SJMP GG ; CHECK INPUT NUMBER FOR 0

:o ¢ 9 % % % % STOPD'IMF SUB % J J % &k
STOPDTMF : CLR A

MOV DPTR, #DTMF_TX1

MOVX  @DPTR,A

MOV DPTR, #DTMF_TX2



7

STOPDIAL:

MOVX  @DPTR,A

MOV DPTR, #DTMF_RX1
MOVX  @DPTR,A

MOV DPTR, #DTMF_RX2
MOVX  @DPTR,A

RET

#*x%*x**  STOPDIAL SUB
CLR A

MOV DPTR, #DIAL_TX1
MOVX  @DPTR,A

MOV DPTR, #DIAL_TX2
MOVX  @DPTR,A

MOV DPTR, #DIAL_ RX1
MOVX  @DPTR,A

MOV DPTR, #DIAL_RX2
MOVX  @DPTR,A

RET

Jde Je J de ke ok FF Jde Je de de de b
LCALL STOPDIAL

LCALL  STOPDTMF

SIMP II

d dr de de de ke GG ¥ dede ke h ok
Jz HH

MOV A,R6

MoV DPTR, #DTMF_BUF
MOV A,B

MOVX  A,@DPTR

MOV B,A

MOV A #4

MOV R6, PSW

SUBB  A,B

Jc II

MOV A, #12

MOV PSW, R6

MOV DPTR, #DTMF_BUF
MOVX  A,@DPTR

LCALL RET E

MOV R6,PSW

SUBB  A,R4

MOV PSW, R6

LJMP JJ

Je % % %k d %k HH e de % d kK
MOV R4, #00H

LCALL USED_CHK

JNZ II

LJMP LL

d % g W i II % de gk kK
LCALL RET_E

¥ e d g %k

;B = DIMF
;A IS ASSIGNED TO BE = 4



DHLI:

CONT1:
DBCI:

CONT2:

ST BUSY:

STOPBUSY :

BUSY:

LCALL
MOV

DEC
MOV
CJNE
DEC

MOV
MOV

DEC
CJNE
DEC
PUSH
PUSH
LCALL
LCALL
POP
POP

MoV
ORL

MOV
ORL

LCALL
LJMP

khhkkkk

MOV
CLR
MOVX
MOV
MOVX
MOV
MOVX
MoV
MOVX
RET

kkdkhkhh

MOV
MOV
MOV
MOVX
MOV
MOVX
CLR
MOV
SUBB

BUSY
DPTR, #T30S

DPL

A,DPL
A,#0FFH, CONT1
DPH

RO, #0FFH
R1, #0FFH

R1
R1, #0FFH, CONT2
RO

DPL

DPH

RET_E
HOOK_DET

DPH

DPL

ST_BUSY

A,B

A,RL

DBCI

A,DPH

A,DPL

DHLI

STOPBUSY
ENDINT

STOPBUSY SUB
DPTR, #BUSY_TX1
A
@DPTR,A
DPTR, #BUSY_TX2
@DPTR, A
DPTR, #BUSY_RX1
@DPTR, A
DPTR, #BUSY_RX2
@DPTR, A

BUSY SUB
R1,#01000000B
DPTR, #BUSY_TX1
A,R1

@DPTR, A

DPTR, #BUSY_TX2
@DPTR,A

A

R1,PSW

A,R4

r

;END OF PATH II

khkhkkkh

¢ J ¥ % % X



BUSY_D:
BUSY_C:

BUSY_B:

BUSY_A:

BUSY_EX:

ENDBUSY :

Jz
CLR
MOV
INC
MOV
SUBB
JZ
MOV
MOV
INC
MOV
SUBB
JZ
MOV
MOV
INC
MOV
SUBB
Jz
MOV
MOV

MOV
SJIMP

MoV
SJIMP

MOV
SJMP

MOV
SJMP

MOV

Mov
MoV
MOVX
MOV
MOVX
RET

khkkkhxk

Jz
LCALL
LCALL
JB
SJMPp

AJMP

*khkkkkk

BUSY_EX
A

PSW, R6
A

R6, PSW
A,R4
BUSY_A
A,#01H
PSW, R6
A

R6, PSW
A,R4
BUSY_B
A, #02H
PSW, R6
A
R6 , PSW
A,R4
BUSY_C
A, #03H
PSW,R6

R1,D_LINE
ENDBUSY

R1,C_LINE
ENDBUSY

R1,B_LINE
ENDBUSY

R1,A LINE
ENDBUSY

R1,EX_LINE

DPTR, #BUSY_RX1
A,R1

@DPTR, A

DPTR, #BUSY_RX2
@DPTR, A

JJ kdkdkdx
TO_II
RET_DTMF
HOOK_DET
ACC.1,TO_II
KK

II

KK kkdkkk



KK: LCALL
LCALL
LCALL
LCALL
MOV
DHLK: DEC
MOV
CJNE
DEC
MOV
MOV

CONT6 :

DEC
CJNE
DEC
PUSH
PUSH
LCALL
LCALL
POP
POP

DBCK:

CONT7:

PUSH
PUSH
LCALL
LCALL
POP
POP
JZ
MoV
ORL

MOV
ORL

SR: LCALL
LCALL
LJMP

ST_RING: LCALL

LCALL

LJMP

H N ’

dkdkhhh

MOV
MOVX
MOV
RET

RET_DTMF:

% J ke k kk

MOV
SUBB

RING:

RET_DTMF
RING
RET_E
RINGBACK
DPTR, #T60S

DPL

A,DPL
A,#0FFH, CONT6
DPH

RO, #0FFH
R1,#0FFH

R1
R1,#0FFH, CONT7
RO

DPL

DPH
RET_E
HOOK_DET
DPH

DPL

SR

DPL

DPH
RET_DTMF
HOOK_DET
DPH

DPL
ST_RING
A,B

A,R1
DBCK
A,DPH
A,DPL
DHLK
STOPRING
STOPRB
ENDINT

STOPFRING
STOPRB
MM

RET D’I‘MF %* % % dek k
DPTR, #DTMF_BUF
A,@DPTR
R4,A

ddk gk ke k

RING SUB
A, #01H
A,R4



RING D:

RING C:

RING_B:

RING_A:

.

ENDRING:

z
’

.
’

RINGBACK: -

Jz
Mov
INC
SUBB
Jz
MoV
INC
SUBB
JZ
MOV

MOV
MOV
MOVX
SETB
MOVX
SJMp

MoV

MOVX
SETB
MOVX
SJMP

MOV

MOVX
SETB
MOVX
SJMP

MOV

MOVX
SETB
MOVX

MOVX
MoV
MOVX
LCALL
RET

d J Jd J Kk

MoV~
MOV
MOV
MOVX
MOV
MOVX
CLR
MOV
SUBB
JZ

RING_A
A, #01H
A

A,R4
RING_B
A, #02H
A

A, R4
RING_C
A, #03H

DPTR, #OP_BUFF
A,R6

A,@DPTR

ACC.4

. @DPTR,A

ENDRING

DPTR, #OP_BUFF
A,@DPTR
ACC.3
@DPTR, A
ENDRING

DPTR, #OP_BUFF
A, @DPTR
ACC.2
@DPTR, A
ENDRING

DPTR, #OP_BUFF
A,@DPTR
ACC.1
@DPTR, A

A,@DPTR

DPTR, #PORTB

@DPTR,A

DELAY10S ;DELAY 10 SEC

RINGBACK SUB **x¥xx
R2,#10000000B
DPTR, #RB_TX1
A,R2
@DPTR, A
DPTR, #RB_TX2
@DPTR, A
A ;A = O0H
R6, PSW
A,R4
RB_EX



.
7

STOPRING:

MOV
CLR
INC
MoV
SUBB
JZ
MOV
MOV
INC
MOV
SUEB
JZ
MoV
MoV
INC
MOV
SUBB
JZ
MOV
MOV

MOV
SJMP

MOV
SJMP

MOV
SJMP

MOV
SJMP

MOV

MOV
MOV
MOVX
MOV
MOVX
RET

* € % % de v

MOV
MOVX
MoV
MoV

MOVX
MOV
MOVX
RET

PSW,R6
A

A
R6 , PSW
A,R4
RB_A
PSW, R6
A, #01H
A

R6, PSW
A,R4
RB_B
A, #02H
PSW, R6
A

R6, PSW
A,R4
RB_C
R6, PSW
A, #03H

R2,D_LINE
ENDRB

R2,C_LINE
ENDRB

R2,B_LINE
ENDRB

R2,A_LINE
ENDRB

R2,EX_LINE

DPTR, #RB_RX1

A,R2
@DPTR, A

DPTR, #RB_RX2

@DPTR, A

STOPRING SUB
DPTR, #OP_BUFF

A,@DPTR
R7,A

A,#00000001B

A,R7
@DPTR,A

DPTR, #PORTB

@DPTR,A

;A = 01H
;A = 02H
;A = 03H

% kkkkk



; ’ et de e e STOPRB SUB dkkkkk
; dedkdokok ok STOKP SENDING RING BACK etk ek ok
STOPRB: CLR A

MOV DPTR, #RB_TX1
MOVX  @DPTR,A
MOV DPTR, #RB_TX2
MOVX  @DPTR,A
MOV DPTR, #RB_RX1
MOVX  @DPTR,A
MOV DPTR, #RB_RX2
MOVX  @DPTR,A
RET
; % d¢ d d &k LL e J% de d ke ke
LL: MOV DPTR, #DTMF_BUF
MOV A, #00H

MOVX  @DPTR,A

LCALL  SET_PATH

LJMP  ENDINT
; Jdo % J% % Jdo k SET PATH SUB e de ok kk
SET_PATH: MOV DPTR, #CH1_AVCH

MOV R6, PSW
MOVX A,@DPTR
MOV R7,A
CLR a
SUBB A,R7
JNZ CH2 ,
CLR A
MOV PSW,R6
CH1: MOV A, #01H
MOVX @DPTR, A ;SET FOR USING CH1
MOV B,#01H

SJIJMP NEXT

CH2: INC DPTR ;SET FOR USING CH2

MOV A,#01H
__ MOVX @DPTR, A
7 MOV B, #02H
NEXT: LCALL RET_E ;SET USE BIT OF E AND X

LCALL SET_USED
LCALL RET_DTMF
LCALL SET_USED

LCALL RET E ;SET USE CHANNEL OF E AND X
LCALL SETCHUSE -
LCALL RET_DTMF
LCALL SETCHUSE

MOV A,#01H



éWl_D :
éWl_C:
éWl_B :
éWl_A:

SW1_EX:

SW1_E:

. MQV

MOV
SUBB

MOV
MoV

LCALL
CLR
MOV
SUBB
J2
MOV
CLR
INC
MoV
SUBB
Ja
MoV
MOV
INC
MOV
SUBB
Ja
MOV
MOV
INC
MoV
SUBB
Jz
MOV
MOV

MoV
SJMP

MOV
SJIMP

SJIJMP

MOV
SJMP

MoV

MOV
MOV
MOVX
MQv
MOVX
SJIMP

R6,PSW
A,B

c2
PSW,R6
A,#01H

RET_E
A

R6, PSW
A, R4
SW1_EX
PSW,R6
A

A

R6, PSW
A,R4
SW1_A
PSW, R6
A, #01H
A

R6, PSW
A,R4
SW1_B
PSW,R6
A, #02H
A

R6, PSW
A,R4
SW1_C
PSW, R6
A, #03H

R2,D_LINE
SW1_E

R2,C_LINE
SW1_E

R2,B_LINE
SWr_E

R2,A LINE
SW1_E-

R2,EX_LINE

DPTR, #CH1_TX1
A,R2

@DPTR, A

DPTR, #CH1_RX2
@DPTR, A
PAUSE1

[}

00H

01H

02H

03H



c2:

SW2_D:
SW2_C:
. SW2_B:

SW2_A:

SW2_EX:

SW2_E:

PAUSE1l:

LCALL
CLR
MoV
SUBB
JzZ
Mov
CLR
INC
MoV
SUBB
JzZ
MOV
MoV
INC
MOV
SUBB
J2Z
MoV
MOV
INC
MOV
SUBB
Jz
MOV
MOV

MOV
SJMP

MOV
SIMP

MoV
SJMP

MOV
SJIMP

MOV

MoOV”
MOV
MOVX
Mov
MOVX
SJMP

LCALL
CLR
MoV
SUBB
J2Z
MOV

RET_E

A ;A = 00H
R6,PSW

A,R4

SW2_EX

PSW,R6

A

A ;A = 0OlH
R6,PSW

A,R4

SW2_A

PSW,R6

A,#01H

A ;A = 02H
R6,PSW

A,R4

SW2_B

PSW,R6

A,#02H

A ;A
R6,PSW

A,R4

sw2_C

PSW,R6

A,#03H

03H

R2,D_LINE
SW2_E

R2,C_LINE
SW2_E

R2,B_LINE
SW2_E

C,A_LINE
SW2_E

R2,EX_LINE

DPTR, #CH2_TX1
A,R2

@DPTR,A

DPTR, #CH2_RX2
@DPTR, A
PAUSE2

RET_DTMF

A ;A = 0OH
R6, PSW

A, R4

SW1_X_EX

PSW, R6



SW1_X_D:
SW1_X_C:
SW1_X_ B:

SW1_X_A:

SW1_X_EX:

SW1X:

.
1

PAUSEZ2:

CLR
INC
MOV
SUBB
JZz
MOV
CLR
MOV
INC
MOV
SUBB
JZz
MOV
MOV
INC
MOV
SUBB
JZz
MOV
MOV

MOV
SJMP

MOV
SJMP

MOV
SJMP

MOV
SJMP

MOV
MOV
MOV’
MOVX
MOV
MOVX

MOV
MOV
MOVX
MOV
MOVX
SJMP

LCALL
CLR
MOV
SUBB
J2
MOV

A
A

R6, PSW
A, R4
SW1_X_A
PSW, R6
A

A, #01H
A

R6, PSW

A,R4

SW1_X B
PSW, R6
A, #02H
A

R6, PSW
A, R4
SW1 X C
PSW, R6
A, #03H

R2,D_LINE
SW1X

R2,C_LINE
SW1X

R2,B_LINE
SW1X

R2,A _LINE
SW1X

R2,EX_LINE
DPTR, #OP_BUFF
A,#00000001B
@DPTR, A

DPTR, #PORTB
@DPTR, A

DPTR, #CH1_TX2
A,R2

@DPTR, A

DPTR, #CH1_RX1
@DPTR, A
END_SWIT

RET_DTMF
A

R6, PSW
A, R4
SW2_X_EX
PSW, R6

;A

01H

02H

03H

00H



SW2_X_D:
SW2_X C:
SW2_X B:

SW2_X_A:

SW2_X_EX:

SW2X:

END_SWIT:

’

SET_USED:

CLR
INC
MoV

+ SUBB

Jz
MOV
MOV
INC
MOV
SUBB
Jz
MOV
MOV
INC
MOV
SUBB
JZ
MOV
MOV

MOV
SJIMP

MOV
SJMP

MOV
SJMP

MOV
SJMP

MOV
MOV
MOV
MOVX
MOV
MOVX

MOV
MOV
MOVX
MOV
MOVX

RET

%* Je o % ¥k

MOV
MOV

MOV
MOV

A
A

R6, PSW
A, R4
SW2_X_A
PSW, R6
A, #01H
A
R6, PSW
A,R4
SW2_X B
PSW, R6
A, #02H
A

R6, PSW
A, R4
SW2_X_C
PSW, R6
A, #03H

R2,D_LINE
SwW2x

R2,C_LINE
SW2X

R2,B_LINE
SW2X

R2,A_LINE
SW2X

R2,EX_LINE

DPTR, #OP_BUFF
A,#00000001B

@DPTR,A

DPTR, #PORTB

@DPTR, A

DPTR, #CH2_TX2

A,R2
@DPTR, A

DPTR, #CH2_RX1

@DPTR,A

SET_USED SUB
DPTR,#USED_BIT

A,DPL
A,R4
DPL,A
A,#01H

01H

02H

03H

J Je Je J e Kk



.
+

SETCHUSE:

% ek ke

TO_ENDEXSER:
END_TALK:

HER

TALK:
H
DELAY10S"

DHLN:

CONTS :

DBCN:

MOVX
RET

% % % % ko

MOV
MOV
ADD
Mov
MOV
MOVX
RET

% % % % ¥k Kk

LCALL

RET

EXTERNAL SERVICE SUBROUTINE

% 3% % % % %k %
MoV
MOV
MOVX
CPL
JNB
MoV
MOVX
CPL
JB
MOV
MOV
MOVX
CPL
JB
LJMP

LCALL
SJMP

LCALL
SJMP

%k ke Kk

MOV

DEC
MOV
CJINE
DEC

MOV
MOV

DEC

@DPTR,A

% % % % * ke

SETCHUSE SUB
DPTR, $USED_CH
A, DPL

A, R4

DPL,A

A,B

@DPTR,A ;B IS CHANNEL

P Jd % % %k Kk Kk

MM
SET_PATH

% ek ke

o de de ke ke ke K

EXSER SUB
DPTR, #USED_BIT
R7,A
A,@DPTR
ACC.0
ACC.0,TO_ENDEXSER
DPTR, #PORTA
A,@DPTR
ACC.0
ACC.0, TO_ENDEXSER
DPTR, #CH1_AVCH x
A,R7
A,@DPTR
ACC.0
ACC.0, TALK
ENDEXSER

DELAY10S
00

DELAY10S

PP
DELAY10S %k ek
DPTR, #04H

DPL

A,DPL

A, #0FFH, CONTS
DPH

RO, #0FFH
R1,#0FFH

R1



TO_ORL:

TO_TT:

DHLQ:

CJNE
DEC

MOV
ORL
JINZ
MOV
ORL
JNZ
RET

v % % % % % K
MOV
Mov
MOVX
MOV
MOVX
LCALL
LCALL
LCALL
LCALL
CLR
MOV
MOVX
MoV
MOVX
LJMP

J % %k ok ok k

MOV
MOV
MOVX
MOV
MOVX
LCALL
LCALL
LJMP

% d ke k k *

MOV
MOV
MOVX

LCALL
LCALL
LCALL
JB
LCALL
LCALL
MOV
LJMP

DEC
MOV

R1,#0FFH, TO_ORL
RO )

A,RO
A,R1
DBCN
A,DPH
A,DPL
DHLN

OO Jc % J % % ¥ %

A,#00000001B ;DELAY 10 SEC
DPTR, #OP_BUFF  ;AND THEN HOLD LINE
@DPTR, A

DPTR, #PORTB

@DPTR, A

RET_E

BUSY

DELAY10S

STOPBUSY

A

DPTR, #OP_BUFF

@DPTR, A

DPTR, #PORTB

@DPTR, A

ENDEXSER

PP J % Jr ok ke kh -

A,#00000001B ;HOLD LINE

DPTR, #OP_BUFF

@DPTR,A .

DPTR, #PORTB

@DPTR, A

RET_E

DTMF_IN ;RECIEVE DTMF FROM EX_LINE
RR

QQ J J % J kX

DPTR,#DES_NUM ;ASSIGN DES_NUM = 00H
A, #00H
@DPTR, A

CHECK_UN ; CHECK UNUSED INTERNAL LINE
RET_DTMF

HOOK_DET

ACC.1,TO_TT

RET_DTMF

RING

DPTR, #T60S

TT

DPL
A,DPL



.CINE A, #0FFH, CONT3

DEC DPH
CONT3: MOV RO, #0FFH
MOV R1,#0FFH
DBCQ: DEC R1
CJINE R1,#0FFH, CONT4
DEC RO
CONT4 ¢ PUSH DPL
PUSH DPH

LCALL  RET_DTMF
LCALL  HOOK_DET

POP DPH
POP DPL
JB - ACC.1,TO_YY
MOV A,B
ORL A,B
JNZ DBCQ
MOV A,DPH
ORL A,DPL
JNZ DHLQ
LJMP  TT
TO_YY: LJMP  YY

H

H v d % % X CHECK UN SUB v Jr W ok

CHECK_UN: MoV DPTR, #DES_NUM
MOVX A,@DPTR
MOV R4,A
MOVX A,@DPTR
MOV DPTR, #USED_BIT
INC DPTR .
MOV A,#01H
MOV R6,PSW
SUEBB A,R4
JNZ CHE A
MOV PSW,R6
MOV A,#01H

SJMP  NOT_A

CHE_A: MOVX A,@DPTR

CPL ACC.0
JNB ACC.0,NOT_A
MOV R4,A

SJMP  ASS_DTMF

NOT_A: MOV A,#01H

- INC A
INC DPTR
MoV R6, PSW
SUBB  A,R4
JNZ CHE_B
MOV A, #02H

MOV PSW,R6



CHE_B:

NOT_B:

CHE_C:

NOT_C:

ASS_DTMF:

RR:

DHLR:

CONTS8 :

DBCR:

CONTS :

SJMpP

MOVX
CPL

SJaMp

MoV
INC
INC
julo)'s
SUBB

MoV
MoV
SJMP

MOVX
CPL

MoV
SJIMP

MoV

MoV
MOV
MOV
MOVX
MoV
RET

ek wkdh

MoV

DEC
MOV
CJINE
DEC

MOV
MOV

DEC
CJINE
DEC

MoV
MOVX
CPL

MOV
ORL

NOT_B

A,@DPTR
ACC.0
ACC.0,NOT_B
ASS_DTMF

A, #02H
A
DPTR
R7,PSW
A, R4
CHE_C
PSW,R6
A, #03H
NOT_C

A,@DPTR
ACC.0
ACC.0,NOT_C
R4,A
ASS_DTMF

R4, #04H

DPTR, #DTMF_BUF
R6,A

A,R4

@DPTR, A

A,R6

RR T 22
DPTR, #T30S

DPL

A,DPL
A,#O0FFH, CONTS8
DPH

RO, #0FFH
R1,#0FFH

Rl
R1,#0FFH, CONT9
RO

DPTR, #PORTC
A,@DPTR
ACC.4
ACC.4,S8S
A,RO

A,R1



JNZ DBCR

MOV A,DPH
ORL A,DPL
JNZ DHLR
LCALL  STOPDTMF
MOV R4, #00H
LCALL  RINGBACK
LJIMP  QQ
:- % % ¥ ¥k d ok SS ¥ v de d %k
SS: LCALL  STOPDTMF
MOV DPTR, #PORTC
MOVX  A,@DPTR
MOV B,#00001111B
ANL A,B
MOV DPTR, #DTMF_BUF ;GET NUMBER
MOVX  @DPTR,A
MOV R4,#00H ;SEND RINGBACK TO EXTERNAL LINE
LCALL  RINGBACK
MOV DPTR, #DTMF_BUF
MOVX  A,@DPTR ;CHECK IF THIS NUMBER LESS THAN 5
MOV B,A
MOV A, #4
MOV R7,PSW
SUBE  A,B
Jc TO_QQ
MOV PSW, R6
MOV A, #4 >
SIMP  UU
TO_QQ: LIMP  QQ
:- % d % %k k TT Je % % v d %k
TT: LCALL  RET_DTMF
LCALL  STOPRING
MOV R4, #00H
CLR A
MOV DPTR, #PORTB
MOVX  @DPTR,A
MOV DPTR, #OP_BUFF

MOV @DPTR, A
SJMPp ENDEXSER

; J Kk ddk uu *dkdkodkokek
uu: LCALL RET_DTMF

LCALL USED_CHK

JNB ACC.0,TELL_DES

.LCALL  RET_DTMF
LCALL  HOOK_DET

JB ACC.1,TELL_DES
LCALL RET_DTMF

LCALL  RING

SIMP  WW



TELL_DES: LCALL  RET_DTMF

MOV DPTR, #DES_NUM
MOV R6,A

MOV A,R4

MOVX @DPTR, A

MOV A,R6

LJMP FIND_EX

; L2 22 220 vV kkkkkk

vV LCALL  STOPRING
LCALL  STOPRB
LCALL  SET_PATH
SJMP ENDEXSER

; *hkdkdkhk WW khkdkdhk
WW: MoV DPTR, #T60S
DHLW: DEC DPL
MoV A,DPL
CJINE A, #0FFH, CONT10
DEC DPH
CONT10: Mov RO, #0FFH
MOV R1,#0FFH
DBCW: DEC R1
CJINE R1,%40FFH,CONT11
DEC RO >
i
CONT11: PUSH DPL

PUSH  DPH :
LCALL  RET_DTMF
LCALL  HOOK_DET

POP DPH
POP DPL
Jz vV
MOV A,B
ORL A,R2
JNZ DBCW
MOV A,DPH
ORL ‘A, DPL
JNZ DHLW
SJMP T
; *kkkkk* YY ok ko
YY: LCALL STOPRING

LCALL  STOPRB
LCALL  SET_PATH

ENDEXSER: RET ;END OF EXTERNAL SERVICE END

!



‘ MOTOROLA

MC34014

Fﬁ Product Preview l [f

TELEPHONE SPEECH NETWORK WITH DIALER
INTERFACE

The MC34014 is a Telephone Speech Network intagrated circuit
which incorporates adjustable transmit, receive, and sidetone
funczions, line interface circuit. dialer interface, and a regulated

TELEPHONE SPEECH NETWORK
WITH
DIALER INTERFACE

SILICON MONOUTHIC
INTEGRATED CIRCUIT

output voltage for a dialer circuit. Itincludes an equalization circuit

2-to-4 wire is accomplished with line voltages as low as 1.4 voits.
It is packaged in a standard 18-pin {0.3" wide) plastic DIP.

o Adjustable Transmit, Recaive and Sidetone Gains

o Loop Length Equatization for Transmit and Receive

o Compatible with 150-300 Ohm Receivers

¢ Operates Down to 1.4 Volts (V+) in Speech Mode

e Cperatas Down to 8.0 mA Loop Current in DTMF Mode

@ Provides Adjustabie, Regulated Voltage for CMQS Dialers
» Speech Amplifiers Muted During Dialing {Tone or Pulse)
® DTMF Output Level Adjustable with a Single Resistor

e Compatible with 2-Terminal Electret Microphones

to compensate for various line lengths and the convarsion from r

P SUFAX
PLASTIC PACKAGE
CASE 707-02

FUNCTIONAL BLOCK DIAGRAM
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PIN DESCRIPTION

Va — Voitage input from the Tip and
Ring lines.

vr — 1.2 voit regulated output for the '
speech network.

TXO — Transmit amplifier output.

TXI > Transmit ampiifisr input.

{e) —Tr iUReceive equslization pin.
MIC . — Microphone mute/activats control
pia.

STA - Sidetone outpul

AX]  — Receive amplifier input-

AX0  — Recalve smplifier output.

AMT  — Receiver muta/activate cantrot pi, *
mn — Tona {DTMF} input.

MT - Speech mute control pin.”

MS — Mode select — puise or tons

. dialing. -

Vdd - 3.072.5 volts reguisted outout vok-
age.

ADJ  ~ Selects Vdd outout level,

LR - Load resistor — sets DC loop re-
sistance.

Lc — DC load capacitar

V- — Most negative (refsrence) pin.

s
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SWITCHABLE TONE/PULSE DIALER APPLICATION

A
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. MOTORCLA  MC3419-1L

MC3419A-1L
MC3419C-1L

TELEPHONE LINE-FEED CIRCUIT . SUBSCRIBER LOOP
... designed as the heart of a circuit to provide BORSHT functions INTERFACE CIRCUIT
for telephone service in Central Office, PABX, and Subscriber Car- (SLIC)
rier equiprmaent. This circuit provides dc power for the telephone
{Battary), Overvoitage protection, Supervision features such as BIPOLAR LASER-TRIMMED
hook status and dial pulsing, two-wire ditferential to four-wire {NTEGRATED CIRCUIT

single-ended conversions and suppression of iongitudinal signals

at the two-wire input (Hybrid), and facilitates ringing insertion,
Ring trip detection and Testing.

e Totally Upward Compatible with the MC3419

o All Xey Parametsrs Externally Programrnable

e Current Sensing Outputs Monitor Status of Both Tip and Ring
Leads for Auxiliary Functions such as: Ground Key, Ring Trip,
Message Waiting Lamp, etc. .

8

e On-Hook Power Below 5.0 mW 1
o Digital Hook Status Output
& Powsrdown Input

e Ground Fauit Protection L SURAX

& Operates from Single —20 V to ~56 V Power Source CERAMIC PACKAGE

CASE 728
e Size and Weight Reduction Over Conventional Approaches
e The sale of this product is licensed under Patent No. 4,004,109,
Ali royaities related to this patent are included in the unit price.
FUNCTIONAL BLOCK DIAGRAM
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MAXIMUM RATINGS iVoitages Refersnced to Vee.)

Rating ., ! Symbol T Value Unk
Voitage | Veeg i -50 vde
| vas » Veg ~1.0V

Powerdown Input Yoltage Range ! VFOI i -1510 - 15 Vde PIN CONNECTIONS -
Sense Current TSI (RS mAde

Steady State 100

Pulse — Figure 4 200 _\/__1
Storege Temperature Range Tg(s -551t0 =150 °c Vee E o E VaG
Opersting Junction Temperature Ty 150 *C

{81a = 100°C/W Typ)

EPE

7] exi

OPERATING CONDITIONS (Voitages Referenced to Vec.) BPES] E ™XO
Rating Symbol | Vaiue Unkt ISI E E v ]
Operating Ambient Ta Qto -70 *C by
Temoersture Range cc E _‘_“l HSQ
Loop Current R 10 to 120 mA _Rsi E E TsQ
Voitsge Veg -20t0 ~56 Vde saN[7 T RSO
vae -20 to Ves C 3
Analog Ground VAG vde EN E E HST
il = 0to 60 mA) Oto —12
(i = 0t 120 mA) _2510 ~12 vee (3] 19} vas
Supervisory Output Voltage Vaso. VTS0 -201t0 - 20‘ Vde
Compliance Range .
Hook Status Output VHSO -15t0 -20 Vde
Loop Resistance Ry, 0 to 2500 Q

TRANSMISSION CHARACTERISTICS (R = 600 (1 uniess otherwise nated.)

Characteristic Figure Symbol Min Typ | Max Unit
Transmit and Receive Gain Variation 1 VN a8 -
{insertion Loss). VivVax
(1.0 kHz @ 0 dBm Input}
MC3419-1 -0.3 Q -03
MC3419A-1 -0.15 o -0.18
MC3419C-1 -0.4 0 -0.4
Transhybrid Rejection 1 VIX/VRY a8
{input — 1 kHz @ O dBm} -
Fixed {1%) Resistor Balance Network M
MC3419-1, MC3415C-1 -23 =35 —
MC3419A-1 -33 ~40 -
Trimmed Balance Network All Types — -55 —
Level Linearity (- 48 to ~3.0 dBm, referenced to 1 a8
0'dBm @ 1 kHz)
Transmission ~ Vrx/VL . =01 s} ~G.1
Reception VUVRX -0.1" Q 0.1
Frequency Response (200-3400 Hz referenced to 1 a8
1.0 kHz @ 0 dBm)
Transmission Vv -0.1 0 =01
Recaotion Vi/VRX -0.1 0 ~0.1
Total Distortion @ 1.0 kHz, 0 ¢Bm 1 VUVRX _— -60 - <8
{C-Message-Fiffered) VXV - - 60 -




TRANSMISSION CHARACTERISTICS (continued) (Rt = 300 (1 unless otherwise notad.)

Charscteristie | Figurel - Symbaol i Min Typ | Max Unit
Idle Channel Noise (VRx = 0 V) 1 VX, VL 48rnC
MC3419-1, MCI419A-3 - 3.0 10
MC3419C-1 - 4.0 13
gaturn Loss (reterenced to 600 ohma) @ 1.0 kHz, L P Log IRQ-::OO!
dém 1Ro + 600}
MC3419A-1 38 — -— d8
MC3419.1, MC3419C-1 k] - - a8
Longitudinal Induction (60 Hz) 2 VTX - 5.0 - d8rnC
(ILON = 35 mA RMS) .
Longitudinal Balance 2 VTX/VLON. : a8
MC3419-1 {200-3000 Hz} VINLON- -45 - -
MC3419A-1 (200~1000 Hz) -50 - -
MC3419A-1 (3000 Hz) -43 - -
MC3419C-1 (200-3000 Hz2) -4 — -
ELECTRICAL CHARACTERISTICS (Vgg = -48V, Vag = VEg, VAG = 0V, R = 600 (1, Ta = 25°C unless otherwise noted.}
Charscteristic Figure Symboi Min Typ- Max Unit
Propagation Oalay 1 Tp, VRX to VL - 750 - ns
VRY to ITX — 1.2 — us
Supply Current — On-Hook 3 lvee A
(Veg = Vag = S6 V, R > 100 MQ)
MC3419-1, MC3419A-1 - 40 200
MC3419C-1 —_ 100 500
On-Hook Powar Oissipation 3 Pp mw
(R > 100 MQ)
MC3419.1, MC3419A-1 —_ 1.0 -
MC3419C-1 - 2.5 -
Power Supply Noise Rejection 3 VTXVae dB8
{1.0 kHz @ 1.0 VRMS)
MC3418-1, MC3419A-1 -40 - —_
MC34198C-1 - 30 - -
Quiet Bantery Noiss Rejection 3 VTXVab - -8.0 - ds
{1.0 kHz @ 1.0 VRms)
Sense Current 4 mA/mA
Tip Irso/iTst 0.18 017 0.19
Ring 'rRso/tRS| 0.15 0.17 0.19
Fault Currents 1 mA
Tip to Veo ITip - Q -
Ring to Voo 'Ring — 25 -
Tip to Ring ILoop - 120 -—
Tip and Ring to Voe ITip and 'RES — 2.5 -
Anstlog Ground Current . 1 lvAG — 0.4 2.0 A
Powerdown Logic Levels . 111 — -1.0 -10 HA
. ViH -1.2 - - Vde
ViL -— - -4.0 Vde
Hook Status Output Current 1 IHSO
(RL < 2.5 k01, VHso = +0.4 Vdc) -1.0 -0 — mA
. VHso = ~0.4Vdc) -08 -15 - mA
(RL > 10 k0, VygQ = +12 Vdc) - [ -50 BA
VHSQ = =12 Vdc) — 0 ~20 A




FIGURE 1 — AC TEST CIRCUIT
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FIQGURE 2 — LONGITUDINAL BALANCE TEST CIRCUIT
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FIGURE 3 — SUPPLY NOISE REJECTION TEST CIRCUIT

i

1Ay
- 10uF 3600
' 8
lvec  vag + —a 0V
MJEZ7TY < - 285k v
Zep RX! ’ b ™
5 g 32k § 009K A .o
BP O _ {—gp—_
L 51.48K 1 O uF
Ti0 g 174% 4 - 15
' ‘ TSt
90.09 &
Ay L 0005 uF 3
600 I 5 14
20w = cc HSO p————0
Ring 174k 6 13
I RSi T80 0
0.005 uf
I 7 12
= 1 BN RSO p———0
8 11
EN HST l v
0.002uF 5  MJE270 232k b3 1]
3 V V 10 Q agVv
43Ix3 EE Qs l—. \_/
vag vy,
Do

{Tip & Ring) AC Terminstion impedance, Rg = 600

DC Feed Resistance, R = 400 11
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FIGURE 4 — TSO AND RSO SUPERVISORY OUTPUT TEST CIRCUIT
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FIGURE 5 — QUIET 3ATTERY CURRENT lyqs
versus LOOP CURRENT I, FIGURE 6 — LONGITUDINAL CAPACITY

lyop OUIET BATIERY CURRENT [mA)
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PIN DESCRIPTIONS

Name

Function

Vee

The positive supoly voltage. This point is ground in tvpical agplications.

EP & EN

Loop current sensing inputs. These are connected to the emitters of the PNP and NPN Darlington
transistors. They are tied through 10 (2 resistors to VCC ana VEE, respectively. The maximum
continuous current through these inputs is 240 mA,

BP & BN

Base drive outputs. These pins drive the tases of the QNP ana NPN transistors and are able to sink_
or scurce, respectively, up to 5.0 mA. i

TSI & RS

Tip and Ring voltage Sensing Inputs. They are low impedance inputs (approximately 800 (1 each
i.e., 400 N + 3 diodes) that transiate the voltages on Tip and Ring to a current through resistors
RT and RR. TSI is referenced to Vcc and RS! is referenced to V. These pins have 6.0 V zener
diodes (to their respective raferanca) for protection against overvoltage line surges.

Compensation Capacitor pin. This pin is used to stabilize the longitudinal or common mode
cireuitry.

VEE

Negative supply voitage. This pin ties to the chip substrate. its operating voitage range is —20 V to
~58 V, It can withstand — 60 V without damage and can sustain a voltage surge to =75V for iess
thsn 4.0 ms without significant degradation of performance. Most of the loop current and bies
currents flow through this pin.

Vas

Quiet Battery Voltage reference. This is the voltage refersnce for tha RSI pin. its voitage must not
go more negative than Vgg. The current through this pin, whils powered up, is proportional to
the loop current, ailowing it to be used for loop current limiting. The volitage on this pin, less 4
voits. is the "effective battery faed voltage for the 2-wirs linas even though most of the power
comes from the Veg supply.

HST

Hook Status Threshoid programming resistor input. Ry detarmines the value of loop resistance st
which on-hook and off-hook status is switched.

RSO

Ring Sense current Output. This output refiects the voitage status of the Ring terminal for voitages
more positive than Vqg. The current is sourced from this output, it is one-sixth Irg), its voitage
range is 0 to —20 V and its seturstion voitage is approximately - 2.0 V.

TSO

Tip Sense current Qutput. This output reflects the voltage atatus of the Tip terminai for voitagas
more negative than Vo, The current is sourced from thie output, it is one-sixth ITg), its voltage
range is 0 V10 ~20V and its saturation voltage is spproximataly =20 V.

HSO/AST

Hook Status Qutput. This is a digital output thet refiects the condition of the ioop resistanca. If loop
resistance is less than s predetermined value estavlished by RH. ususily R < 2.5 ki), the HSO
pin will be active, with positive voltage logic (a resistor tied from a8 +3.0 V or ~12V supply
to HSO), this pin will sink cusfiint to Voo (VRSO = 0 V); with negative voltage logic (a resistor
tied from a - 12 V supply to HSQ), this pin will source current from Ve (VHSO = 0 VL. if loop
resistance is grester than a predetermined vaiue again sstablished by the same resistor Ry,
usually Ry > 10 k0, the HSO pin is inactive. i.e.. Visg = logic supply voltage.

Powerdown Input pin. This pin is used to deny servics to the subscriber. A logic level "0 (Vi <
—4.0 V) powers down tne MC3419-1 except for HSO, TSO and RSQ. The voltage range of this
high impedance inout pin is =15 V.

X0

Transmit current Qutput. This output sinks current to VQg and ia proportions! to ITg| + iRg| by &
ratio of K1 where: K1 = 1,02, Its saturation voltage is Vag + 2.5 Vtyp. (+3.5 V over the
temoarature range). This pin is only active during the off-hook power-up condition.

17

AXI

Receive Input. This input sums ec currents from TXO and the receive voitage input (VRX) and .
sourtes all the dc current to TXO. it has 8 iow input impecancs {15 ) typically bissed 4.5 V
below the VAG pin voltage during off-hook power-up congitions. During powerdown conditions,
the voitages on RX{ and TXQ can drift up to VAG.

VAG

Analog Ground Voltage raference input. The input impedance of this pin is much grester than 1.0 M(L
it should be ac coupied to system ground and could be direct coupied if systam ground is .
between 0 V and - 12 V. AC coupling requiras 300 k( to V¢ and 0.1 uF to system ground. If
Ve and system ground are common, tie VAG directly to V¢C. If de loop currents’ars aliowed to
go higher than 60 mA,.VAG should be biased from —2.5V to — 12 V to avoid problems at hign
ambient temperatures, . -

-



FUNCTIONAL DESCRIPTION

Referring to the functional block diagram on page 1,
line sensing resistors (Rg and AT} at the TSt and RSI
pins convert voitages at the Tig and Ring terminals into
currents which are fed into current mirrors® A1 and A2,
An output of Al is mirrored by A3 and summed together
with an output of A2 at the TXO terminal. Thus, a dif-
ferential to single-ended conversion is performed from
the ac line signalis to the TXO output.

All the dc current at the TXO output is fed back
tnrough the RXI terminais to the 81 mirror input. The
inputs to 81 and B2 ace mads equal by mirroring the
81 input current to the B2 input through a unity qain
output of the 81 mirror. Both B1 and B2 mirrors have
high gain outputs {x35) which drive the subscriber fines
with balanced currents that are equal in amplitude and
180° out of phase. The feadback from the TXO output,
through the B-Circuit mirrors, to the subscriber line
produces a dc feed resistance significantly less, but
proportional to the loop sensing resistors.

In most line-intarface systems, the ac termination
impedance is desired t0 be greater than the dc feed
impedance. A differential ac generator on the subscriber
loop would be tarminated by the dc feed impedance it
the total ac current at the TXO output were raturned to
the B1 input along with the dc current. Instead, the

MC3413-1 system diverts part of the ac current from the:

8-Circuit mirrors. This decreases the ac feedback cur-
rent, causing the ac termination impedance at the line
intarface to be greater than the dc feed impedance.

The ac current that is divarted from the B1 mirror
input is coupled to a current-to-voltage converter circuit
that has & low input impedance. This circuit consists of
an op amp {external to the MC3419-1) and a fesdback
rasistor which produces the transmit output voltage
{VTx} at the &-wire interface. Transmission gain is pro-
grammad by the op amp faedback resistor (RyTx).

Reception gain is resiized by converting the ac cou-
pled raceive input voltage {Vrx} to a current through
an external resistor {Ray!} at the low impedance RXI
tarminal. This currentis summed at RXI with the dc and
ac fesdback currant from the A-Circuit mirrors and
drivas the B1 mirror input. The B-Circuit mirror outputs
drive the 2-wire port with balanced ac current propor-
tional to the raceive input voifage. Reception gain is
programmed by the Rpx resistor.

Sirice receive input signals are transmitted through
the MC3419-1 to the 2-wire port,-and the 2-wire port
signals are returned to the 4-wire transmit output, a
means of cancaliation must be provided to maintain
4-wire signal separation (transhybrid rejection}. Can-
cellation is complicated becauss the gain from the re-
ceive port to the transmit port depends on the impedance

A current mirror is & circuit which behaves as a current controlied
current source. It has a single low-impedance inout terminat with re-
spect to a referance paint and onw or more high impedance outouts.

of the subscriber lcop. A passive “"balance network” is
used to achieve transhybrid rejection by cancelling, at
the low impedance input to the transmit op amp, the
current reflected by the loop impedance to the 4-wire
transmit output. For a resistive 100p impeaance, 3 singie
resistor provides the cancelation. For reactive loops,
the baiance network should ba reactive.

Longitudinal (common-mode) currents that may te
present on the subscriber lines are suppressed in the
MC3418-1 by two methods, The first is inherent in the
mirror configuration. Positive-going longitudinal cur-
rents into Tip and Ring create common-mode voltages
that cause a decreasing current through the Tip Sensing
resistor and an increasing current through the Ring
Sensing resistor. When these equat and opposite signal
currents are reflected through the A-Circuit mirrors and
summed together at TXO, the total current at TXO re-
mains unchanged. Therefore, the ac currents due to the
common-mode signal are cancslied before reaching the
transmit output.

The second longitudinat suppression mathod is more
dominant, since it limits the amplitude of common-
mode voltages that appear at the Tip and Ring terminais.

A common-mode suppression circuit detects com-
mon-mods inputs and drives the loop with balanced
currants to reduce the input amplitude, Subtracting cur-
rents from outputs of the Al and A2 mirrors produces
a signal current at the CC terminal in rasponse to the
common-mods voitage at Tip and Ring. A transcon-
ductance amplifier (C-Circuit) generates a current pro-
portions! to the CC tarminsl voitage which is summed
with the current from the RXI tarminal at the inputs of
current mirrors B1 and B2. The weighting and polarity
of the summing networks produce common-mode B1
and B2 mirror output currents at the 2-wire port. The
common-mode input impedance is inverseiy propor.
tional to the gain of the longitudinal suppression circuit.
Rc and Cc compensate 1he common-mode feadback
lo0p. At 60 Hz with typical component values, the 2-wire
common-mode impedancs is less than 5 Q.

The longitudinal suppression circuit output currents
are generated by moduiating dc current fed to the loop
by the B1 and B2 current mirrors. This configuration
avoids the increased powaer dissipation attributed to
current modse loop drive bacause dc and longitudinal -
currents are not cumulatively sourced to the loop.
Howaever, driving common-maode currents through the
B-circuit current mirrors in this manner limits the long-
itudinal suppression capability. The suppression circuit
is unable to reverse 2-wirs current polarities to maintain
a low-impedance termination when tongitudinai cur-
rents exceed the dc loop current. At low dc loop cur-
rents, the common-mode signal capability, known as’
longitudinal capacity. is limited by the loop current (Fig-
ure 6). At high-loop currents, longitudinal capacity is
limited by the maximum voltage swing of the CC ter-
minal and is therefore independent of dc loop current.



FIGURE 7 — BASIC SLIC CIRCUIT
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The hook statys control circuit supplies the bias cur- |
rents to activate the B-Circuit ap amps and other sec-
tions of the MC3413-1. To activate the bias currents, the
control circuit compares the current through the ssnse
resistors, RR and RT, and the load resistance Ry with
the current through the hook status threshoid program-
ming resistor, Ry, by using outputs from both A1 and
A2 mirrors, The A1 mirror output sources current to the
Ry resistor. (This reduces all internal currents to near
zero during the on-hook state in order to sliminate un-
necessary power consumption.) If this current is large
enough the voltags on the HST pin will trip an internal
comparator, then another circuit compares the current
from the Al output with that of an A2 output, Thess
currents must match within =15%. If so, HSO will be
activated and the bias circuits will turn on providsed the
voitage on POl is greatar than —1.2 V. The HSO pin can
have sither 2 puli-up resistor or & puli-down resistor
and when activated it will switch to Vo (0 voits).

Once the MC3413-1 is powered up, a circuit with a
gain of 20 feeds current to the Ry resistor in order to
keap the bias circuitry active. (The sense resistors are
paralieied with the Darlington transistors whith reduces

SYSTEM EQUATICNS. ot

K1 — The current gain from Itg; + Igsi to TXO only
during an off-hack power-up condition. K1 = 1.02 =
1%.

K2 — THe curren(gain from RX! to the collectors of the
off-chip Darlington transistors only during an off-hook
power-up condition. K2 = 95 = 1%.

the sense input currents.) Should the sense-input cur-
rants drop below one-twentieth of the required power-
up currant, the bias currents will be removed, forcing
a power-dawn condition.

Current mode ansiog signal processing is critically
dependent on voltage to current conversion at the
2-wire and 4-wire inputs, Precise, low-noise voitage
sensing through rasistors Ry, RR and RRy requires
quiet, low impedance terminations st terminais TSi, RSI
and RXI respectively. For 2-wire signais, termina! Vqg
isolates the loop-sensing resistors and current mirrors
from noise at the high-current VEg tarminal. External
filtering from Ve to Vg (“Quiet battery” tsrminal}
ansures ioop voltages are sensed without interference
from system supply noise. VEg noise rejection at audio
fraquencies is typically 60 d8 or greater.

Receive input terminat RXI is refersnced to the VoG
tarminal which references the 4-wire input to the
"analog ground” of the 4-wire signal source, thus isolet-
ing the input from power ground voitage transients.
This isolation ofers 70 d8 of noise rejection at audio
frequencies. . .

For simplicity, the following equations do'$ iR
or K2. Instead the actual numerical value is used. for
instance (1 + K1K2} = 1 + 1.02 x 95 = 97.9is approx-,-
imately 98, :

Ry — Loop resistance. This is a load resistance from ‘ﬁ;;*;"
to Ring and can be either ac cr dc depending on context.
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LOOP CURRENT REGULATIONS
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SYSTEM EQUATIONS (continued) .
Z), — Loop impedance. This is used oniy to connote 3 ignoring the effects of R|_
complex impedance loading on Tip and Ring. qgliRa + R = 1200 ) .
I, — Loop current. The dc current flow through Ry, 98 ((Vagl -40V} 3
Rg — Oc feed resistance. The synthesized resistance So: )
from which battery (Ve and Vgg) current is fed to Ry.. Rp = AT = 43Rg Wvgsi 40V} _ o @

The battery feed resistanca is balanced differential feed.
See Figure 7. {This assumes Vqg = Vee) Thefirstorder
equation is:

Ry + Rt + 1200 0
98
8ecause of the diode volitage drops on TSI and RS the

actual dc feed resistance is higher. The second order
equation is:

Rg = m

R/ 98 Ry + A~ -
RF:v_QE_l(_LL ]~ Rt tzoom_RL

38 iVagl -4.0 V) @

vVael
The minimum value for AR and Rt is 5.0 kL

The first order value of Rg can not be greater than tha
desired value of the termination impedance {usuaily
§00 0 or 900 02). To achieve dc feed resistances that are
greater, a resistor can be placed between Vqg and VEg
along with a filter capacitor Cqg which restores the
desired termination impedance and filters power supply
noisa. A diode should also be placed between Vg and
VEg to prevent damage in case a catastrophic power
supply failure occurs. : g



lyqg — This is the current that is sourced from tne Vg
pin and is proportional fo the currents into and out of
RS! and TSI When the SLIC is in the off-hook power-up
mode, lyQqg is also proportional to Iy .

vas = 2.151gg] + 0.7 1151 (s)
lyag = 0.029 I, {6)

Rgq — Oc feed resistance. The synthesized resistance
from which bartery current is fed to R, see Figure 8.
{This assumas Vqg is tied to Vgg through a resistor
Rqg.) Rqs synthesizes additional dc feed resistance to
the Rg value previously stated.

When using Rqg, the dc feed is effectively balance fed
from Vcc and Vg instead of VEg. The sense resistors
(R and Ry} should be selected to make R (first order)
less than the termination impedance.

Veelis8R, - Rq « Ry + 1200 + 285Rqg) _ o

Rrq = 9(VEEl 40 V)
{7}
Ignoring Ry, this simplifies to:
IVegiRR + AT + 1200 + 2.85Rgg)
Rra SHVee 40 V) 8
Therefore:
A o JBREQ(VEE| 40 V) -~ VegliRg « RY - 1200 Q)
aB 7.85Negl
9)
Cqg — Power supply noise filter capacitor.
cas - 2.85Rnp =~ AR = AT - 12000 (10)

2nf Rqg {RR + AT ~ 1200 )

Figure 9B shows Rqpg replaced with a current regulating
device such as Motorola’s 1N5283 family.

icqag — The current that is sourced to a current reg-
uiating device from the Vqg pin. When this current
reaches the reguiated value, the voitage differential be-
tween Veg and Vg increases causing the effective bat-
tery voitage to decrease which limits I_to a maximum
value as determined telow:

I = 34.5IcRas {11,

The graph, Figure 98, shows loop current versus loop
resistance using several values of icrqg. The closest
current reguiating diode part number to that value is
also shown. A typical value for Cqg in this case is 10
uF, 60 Vde.

Figure 10 shows how power can be conserved on
the shorter loop lengths by utilizing current. limiting
techniques.

Overvoltage protection on the 2-wire port is achieved
with the MDA220 diode bridge and the protection re-
sistors Rpp and Rpr. Whenever the voltage on the
2-wire port exceeds the power supply rails (Vee and
Vgg), the MDA220 diodes will forward bias and “clamp”’
to the rail voitage. The current is limited by the protec-

FIGURE 10 — TOTAL SUIC POWER DISSIPATION
versus LOOP RESISTANCE
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tion resistors. These resistors should be as targe in valus
as possible. However, if they are too large, they will
interfers with the performance of the SLIC under worst
case conditions.

Apt < RY/196 ~ 15 112)

Using the voitage of Vqg when I_is at its minimum off-
hook value (Typ. 20 mA):

RpR < AR/196 + 25Veg ~ Vqal - 15 (13)

The tolerance of these resistors is not critical due to
piacement inside a closed loop. Positive temperature
co-efficient resistors {PTC) may be considered hers.
Consult resistor manufacturers for component selec-
tions that will meet the surge current and peak voitage
requirements.

Because the MC3419-1 is a broadband device it re-
quires compensation components to keep its circuits
stable.

CR & Ct — Compensates the longitudinal gain of the
A and the B circuit mirrors. Their values range from
2000 pF to 5000 pfF.

Rc & Cc — Compensates the longitudinal "C” circuitry.
Their values can be ratioed according to:

RgxCc = ArxCr. (18)

Two off-chip power Darlington transistors are used
with the MC3419-1. These transistors reduce any tem-
perature gradiant problems with the precision matched
devices on-chip and they alleviate thermal stress con-
ditions that could occur for every on-hook and off-hook
transition. The power dissipation in these devices is:

PQT = IL2RT98 - RpT ~ &) + (2.0 VI, 118}
PQR = it {IVegl - 2 = I{Rp38 -~ A ~ Rpp + 1611  (16)

where Iy = [VggkRpq-or I {max) in current limited
designs. )
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SYSTEM EQUATIONS (continued)

Ry — .The resistor that determines_the hook status
thrashold values of R|. Ry is saiected from a graph of
the following two eguations:

Off-hook threshold

R = 6(R_ + RR = AT} 1n
On-hook threshold

R = 27.25 [Ry + 0.01RR + A7) (18)

FIGURE 11 — HO™X STATUS DETECTION
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Figure 11 shows such a graph using 17.4 k(l as the
values for Ry and Ry. Note the oscillatory condition to
the right of the crossing point. Selection of Ry in this
ragion is ususlly not a problem sincs the majority of
taiephona lines do not fail into this resistance range. Ry
always ties to Vqp and HST and will give reliable hook
smus_igformation regardless of power supply voltages
and POL.

Rg — Termination impedance of the 2-wire port. This
impadance is greater than the dc feed resistance Rg
because of a current spiitting network in the feedback
-loop, RTx1 and RTx2:

K3 — A constant, formed by Ry 1 and Rx2, berween
0 and 1, whick determinas the ratio of the first order
vaiue of Rg to RQ.

Rp - R + 120001 .
Rg = T~ K3 119)
So:
_Rg+RT+12000-RQ
K3 R0 (20)
and
R + 2
K3 = e IXQ * Gin 21)
- BRrx1 + Rrx2 + Zin (
Zjn — The input impedance of the current to-voltage
converter op amp. This impedance is usually'negligible,
it can be used to sway the selection of a 1% component
value.

(Rg ~ RT + 1200 ) Grx _ Rvyrx

1020 (1 ~ K3) 1000
Rryx{ — Feeds most of the TXO dc current to the RX!
pin. To keep TXO from saturation the maximum value
‘of Rty is as follows:

Zin = {22)

{Rq + Ry + 1200 () (IVQﬂﬂin - [Vagimax - 6.5V}

Rt < Wagimin - 5.4V
23
Where:
in -4
Vagimin = 2Rz AT 1200 @) ivgglmin —8) oy

(RR ~ RT + 1200 0 + 2.8 Rap)
or if a current ragulator diode is used:

< 0.01 Iy {(max} (Rp + Ry + 600 1) = [Vagimax - 39V

R
™1 0.01 I_(max) (25)

itis beneficial to make Ry aslarge as possible. Typical
vaiuas range from 15 k to 24 kfl.

R
Az = SRIXL g, {26}
T - K3
R + Ry + 120001

TRTX2

Gty — The voitage gain from the 2-wirs port to VTx
which is adjustable by RyTX.

. .0201 - K3 Ryrx
GTX * R = Ry -~ 1200 0 28)

Crx = The resuit is in uF.  {27)

_ GrxiRa + AT + 1200 )
Ry 10201 = K3} 29)

Gpy — The voitsge gain from the VRx input to the 2-
wire port which is adjustable by RRx.

-96 Ry {Rq + Ry + 1200 0)

GRX ™ Rax (AR ~ AT = 1200 M + AL(t = 97K3] o)
GRyx = ER'—;:—:{% 21
RRX = GR:(S(:L f oy 132)
. CRX > ;Sfxﬂ—;;:% A3

Where f is tha minimum passband frequency, usually
200 Hz,

Transhybrid Rejection — The voltage gain from Vay to
VTx. It is expressed in dB, the number should be neg-
ative and the farger the value the Gettar. Transhybrid
rejection is achieved by summing a current from the
VRax input (Rg) with the TXO current that flows-to the
current to voitage converter. Rg balances a résistive
load, Ry. -
Rax{l + 97K {Ro r R}

fg = 37RL (1 -K3) (24)




FIGURE 12 — BALANCE NETWORK FOR CAPACITIVE LINES

Rax Cax
— AN 3 v,
MJIEITY [ RE ] vax
€ Vag {Jvac
>
ap 3 An1,
Tip
AXIf —e .
: - Ar | Ce RyTx
w TSt SR Rp2 A
c R i .
. o ™o w——)} >
A RS! RTx2 Crx ‘—D‘Wx
MJE270
Ring
8N
EN -
FIGURE 13 — BALANCE NETWORK FOR COMPLEX LOAD IMPEDANCES . .
Rax CRX .
MJE271 ~—k DVRX
€P VaG {Jvac
{’»
i
el RXI :
Ry : RyTx
VA TSI > RTXI ] A
Z .
AR ™0 Wyt
A ARSI RTX2 Cry —{ ] vrx
MJE270
fing| } To scale Zy, to its maximum values
Rpx {1 + 97K3)
8N Rpt = Rp2 = 35
) Bt = 702" et - k3) @s)
-1
. LEN Zy = 2o Z1) . (38

When the 2-wire port has a parallsi R and C load, then
{sse Figure 12): :

Raxi{fp + Ry = 1200 Q1)

Aot S7RL (1 - K3l @n
Anx(Rp ~ AT = 1200 Q)
Ap2 = 97RqU1 ~ X3} =8
A
Cp = ==k . (39)
® " Rp2

When it is desirable to balance complex {oad imped-

ances using component valuas thst ars equal to the
load values {see Figure 13) then:

Ray(l + 97K3)

Rpy =
194{1 - K3}
. [[Raxt + 97K 14 ApRax(1 + 97K3) 40)
19401 - K3) J 9701 - K31
B Apx{1 - 97K3)
b2 = o xg " un
2 =2 (42)

Rp1 and Ry7 values are interchangeable.
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SYSTEM EQUATIONS (continued)

The Tio and Ring Sense Output currents are propor-
tional to the currents out of and into TSI and RSI,
respectively.

iT$0 = 'LQS_I (43)

‘AsO = lif-' (44)

50 = 1’%%%;—;'?! for Vrig < Vgg  (48)
RSO = 'V—R%?ﬁ;-—ll-%w for VRing > Vog  (46)

Digital interfacing to the MC3419-1 FDI pin and the
HSO pin is shown in Figures 14a, 14b and 14c. If the PDI
pin is not used it should be terminated to Vcc and if
HSQ is not used, it can be teft open.

Figure 15 is an application circuit showing solid state
ringing insertion using an MOC3J30 zero-crossing de-
tector optocoupled triac to replace the conventional
electromechanical relay. This device inserts the ringing
signat on a zero voltage crossing which eliminates noise
in adjacent cable pairs and removss the signal on a zero
current crossing which eliminates inductive voltage
spikes that commonly destrny relay contacts. The ring-
ing generator provides a continuous 40 V to 120 V RMS
signal from 15 to 66 Hz superimposed upon
—48 Vdc. Ringing cadencing is inserted with the Ring
Enable Input. The 2N6558 and MPSA42 replace the
MJE270 for systems that use ringing generator voitages
greater than 70 Vgms. The MDA220 diode bridge is
replaced with a series 1N4007 on the Tip lead and a
shunting 1N4004 to Veg and to allow ringing voltage

FIGURE 14 — INTERFACE-TO-DIGITAL LOGIC
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- . SYSTEM EQUATIONS {continued)

on the Ring lead to0 excead the Sower supply voitages,
a 1N4007 and an MKX1V-135 (Sidac) are used for ora-
tection. The forward voltage drop across the 1N4DQ7,
during normal operation, will not affsct the parametric
characteristics of the MC3419-1 since it is “inside” a
feadback circuit. !f the MJE270 is used, the MK1V-135
should be replaced with a lower voltage Sidac or
MoSorb transient suppressor.

An optocoupled transistor circuit is used for ring trip
dstection on long lines, it samoles only the ac and dc
ringing signal cUrrent and uses a simple one pole filter
to sliminate the low level ac signai. Under worst case
conditions this circuit will ring trip in 1Yz to & cycles. In
systems serving only short loops (<700 ), if Rgy and
Rgz are 620 O or greater, the optotransistor circuit is
not needed, the Hook Status Output will parform ring
trip on a Zaro Crossing. The Ring Enable input and the

Hook Status Output Intsrface with standsrd CMOS and,
TTL logic.

The op amp in this circuit is an integral part of the
following codecs, filtsrs or combos:

MC3417/8 — MC145414

MC14404/6/7 — MC14412/4

MC14401/2/3/5

For further applications information such as:

— 24 volt PBX circuit

— 2-wire differantisl to 2-wire unbalenced SUC
— Constant currant battery feed

— Per line ringing cadencing circuit

— Message waiting lamp

— Transfer button datection

— ate.

Pleasa contact your locai Motorola saies offics.

LONG LINES OFF-PREMISE LINES

Specifications . Off-Hook — <2500 Viogic — *+50V

Rg - 200 Q Ao - 800 0 On-Hook — >10k Vgg — =421t0 -58

I {max) — 80 mA  Ax Gain —04d8 Voits
200~3400 Hz Protection — 1000V VRinging - {40 V to 120

Ay (max) —~ 19001 TxGain —0d8 vams) +Veg
200-3400 Hz Ringer Equivalent — 5

Parts List

MPSASE AR — 3,09k 1% Matched MOC3030 RTX1 — 121k 1%

2N3805 AT - 9.09k 1% if desired 4aN25 ATg2 — 5.76k 1%

2N6558 RpY — a0 5% ARX  — 87k 1%

MPSA42 ApR _ 750 3% Rg — 280k 1%

MJE2T RG1 — 6200 5% AT — 286k 1%

1N4007 RG2 — 1000 3% cr 0.004 pf

MK1V135 Agt - 91 5% Cr - 0.004 uF

1N400? fgg  — 30k 5% cc — 0001 uF

1N4007 ART — 20k 5% . cax — 1.0 uFi2O V

1NS303 A¢ _ 4k 5% CTx - 2.0 yFlAOV

1N40O4 Ay - 127 k 1-3% Car — 20 piS0V

MCJ418-1 AWso - 18k 5% Cag — 10 uFisQ V
SHORT LINES ON-PREMISE LINES

Specifications . -

Rg — 5000 Ak Gain —_ -5.0d8

Ry (max) - 700 0 Ty Gain - 0d8

Ring Trip —  <50ms Viagic —  -50Vom

Ringer Equivalent - 2.5 Veg - ~20 to —58 Voita

Ro —_ 600 0 VRinging - {40 V 10-0 VRMS) +VEE

Perts Ust

MJE2T1 AR - 19.8% 1% MOC3030 RWso — 10k 5%

MJE270 A - 19.6k 1% Arxt — 198k 1%

MPSAES fGr — s200 5% cr — 0.004 uF ATx2 - 422k 1%

2N3906 Rgza — 6200 S% Ca - 0.004 uF AR - a8k 1%

1N4007 Rgr  — NN 5% Cc  — 0.004 uf ] - 01k 1%

1N400?7 Rg2a — 10k 5% CRx — 01 uF AyTX —~ 127k 1%

MCI418C-1 Ry - 30k 5% Crx — 05 uf ac - 58k 5%
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