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ABSTRACT

This thesis present the application of microcontroller as automatic personal identification

telephone that can be answer, declare, record, call and delete the recorded message. This automatic

personal identification telephone is used sound record in to memory area and control by

microcontroller.
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I-**************************************************************

*hkhkhkhkkhdkdkhhkkhhhx

; PROGRAM : CONTROL

; DESCRIPTION : CONTROL APDT. ( AUTOMATIC PERSENAL
IDENTIFICATION TELEPHONE )

; FOR : MCS-51 MICROCONTROLLER SYSTEM

; FILENAME : 009.A8M

; ASSEMBLER : ASM51

,-**************************************************************
kkkhkkkkkkkhkhkhkxx
,-****************************************

; DEFINE CONSTANT

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

ERASE EQU 010000901B
RECORD EQU 01000010B
PLAY EQU 01000100B
FWD EQU 01001000B
BWD EQU 01010000B
RE EQU 01100000B
ST EQU 01000000B

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

; MAIN PROGRAM

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

MAIN: ORG 0000H ; RESET VECTOR
MOV P3,#00100000B ; CLEAR SYSTEM
LCALL DELAY 1S
MOV P3,#00000000B

;r***************************************

; CHECK_FRONT

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

CHECK_FRONT : MOV A,P1 ; CHECK_ FRONT
ANL A,#070H
CJNE A, #40H, CHECK RINGING
MOV P3,#00000000B ; CLEAR CONTROL
MOV P2,#00000000B
LCALL DELAY 250MS
MOV P3, #RE
LCALL DELAY 250MS
MOV P2,#00010000B ; RESET SYSTEM
LCALL DELAY 250MS
MOV P2,#00001001B ; SELECT IC 1
MOV P3, #FWD ; SP. ENTER PASSWORD (7)
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST

LCALL DELAY 250MS
MOV P3, #FWD
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LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY_ 250MS
MOV P3,#FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY_ 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY_ 250MS
MOV P3, #PLAY
LCALL DELAY 250MS
MOV P3, #ST
LJMP CHECK_KEY PASS ]

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

i CHECK_RINGING AND RECIVE TELEPHONE

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

; SP. ENTER PASSWORD

GO TO CHECK PASSWORD

TpCGOUNE 31 TIMES

; RECIVE TELEPHONE

; SP. SELECT PERSON

GO TO CHECK PRESS KEY

CHECK_RINGING: MOV R1,#03H
CHECK_RINGING1: MOV P2, #00H

MOV P3, #00H

CJINE A, #20H, CHECK_FRONT 1

LCALL DELAY 1S

DJNZ R1,CHECK RINGING1

MOV P3,#01000000B

MOV P2,#00000001B
AGAIN: MOV P3, #PLAY

LCALL DELAY 1S

MOV P3,#ST

LJMP CHECK KEY ;

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

; SELECT PERSON

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

CHECK_KEY : MOV 24H, #03H ;
CHECK_KEY E: MOV 20H, #01FH
CHECK_KEY A: MOV 21H, #00H
CHECK_KEY B: MOV A,P1
ANL A, #01FH
CINE A, #11H,PRESS_2
LJMP  PERSON 1
PRESS 2: CONE A, #12H,PRESS_3
LJMP  PERSON 2
PRESS 3 : CINE A, #13H,PRESS_4
LOMP  PERSON 3
PRESS 4 : CINE A, #14H,PRESS_5
LJMP  PERSON 4
PRESS_5: CONE A, #15H, PRESS 0
= LJMP  PERSON 5
PRESS 0 : CONE A, #1AH,PRESS 6
% MOV P3, #RE

CHECK PRESS KEY 1 M.

TO PERSON

TO PERSON

TO PERSON

TO PERSON

; GO TO PERSON
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PRESS_6:

CHECK:

CHECK_KEY C:
CHECK_KEY D:

CHECK_FRONT_1:

LCALL
MOV
LCALL
LJMP
CJINE
LJMP
MOV
MOV
DJINZ
DJINZ
DJINZ
DJNZ
DJNZ
LJMP
RET
LJMP

DELAY 500
P3, #ST

DELAY_ 500MS

AGAIN ; GO TO LISTEN AGAIN
A, #16H, CHECK

PASSWORD ; GO TO CHECK VOICE
22H, #00H

23H, #02H

23H, CHECK_KEY D

22H, CHECK_KEY C

21H, CHECK_KEY B

20H, CHECK_KEY A

24H, CHECK_KEY E

MAIN

CHECK_FRONT i GO TO CHECK_FRONT

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

; SELECT CALL PERSON 1

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

PERSON 1:

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LJMP

P3,#RE
DELAY 250MS

P3,#ST

DELAY 250MS

P3, #FWD

DELAY 250MS

P3, #ST

DELAY 250MS

P2,#10000001B i SELECT IC 1
P3, #PLAY ; CALL PERSON 1 (5 TIMES)
DELAY 18

P3, #ST

DELAY 5S

P3, #PLAY

DELAY 1S

P3, #ST

P3,#ST

DELAY 58S

P3, #PLAY

DELAY 18

P3, #ST

DELAY 58S

P3, #PLAY

DELAY 1S

P3,#ST

DELAY 5S

P2,#00000000B

P3,#RE

DELAY 5S

P3,#ST

P2,#00000010B ; SELECT IC 2
MAIN 1 ; GO TO RECIVE VOICE

P i o o I v Y AR AN
’

; SELECT CALL PERSON 2

IR VI ST ARrIprue
’
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PERSON_2: MOV P3,#RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3,#FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P2,#10000001B
MOV P3, #PLAY 7
LCALL DELAY 1S
MOV P3,#ST
LCALL DELAY 58S
MOV P3, #PLAY
LCALL DELAY 1S
MOV P3,#ST
LCALL DELAY 58S
MOV P3, #PLAY
LCALL DELAY 1S
MOV P3,#ST
LCALL DELAY 58
MOV P3, #PLAY
LCALL DELAY 1S
MOV P3,#ST
LCALL DELAY 58S
MOV P3, #PLAY
LCALL DELAY 158
MOV P3,#ST
LCALL DELAY 58S
MOV P3,#ST
MOV P2,#00000000B
MOV P3, #RE
LCALL DELAY 58S
MOV P3,#ST
MOV P2,#00000011B
LJMP MAIN 1

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

; SELECT CALL PERSON 3

R R T R i
1

PERSON_ 3: MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD

LCALL DELAY 250MS

CALL PERSON 2

; SELECT IC 1
(5 TIMES)

; SELECT IC 3
; GO TO RECIVE VOICE
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MOV P3,#ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL  DELAY 250MS

MOV P3, #ST

LCALL  DELAY 250MS

MOV P2,#10000001B

MOV P3, #PLAY i

LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 5S

MOV P3, #PLAY

LCALL  DELAY 1S

MOV P3, #ST

LCALL  DELAY 5S

MOV P3, #PLAY

LCALL  DELAY 1S

MOV P3,#ST

LCALL  DELAY 5S

MOV P3, #PLAY

LCALL  DELAY 1S

MOV P3,#ST

LCALL  DELAY 5SS

MOV P3, #PLAY

LCALL DELAY 1S

MOV P3,#ST

LCALL  DELAY 58S

MOV P2,#00000000B

MOV P3, #RE

LCALL DELAY 5S

MOV P3,#ST

MOV P2,#00000100B

LJMP MAIN_1
;****************************************
; SELECT CALL PERSON 4
’.****************************************
PERSON 4 : MOV P3, #RE

LCALL DELAY 250MS

MOV P3, #ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL  DELAY 250MS

MOV P3, #FWD

LCALL  DELAY 250MS

MOV P3,#ST

LCALL  DELAY 250MS

MOV P3, #FWD

v

1

CALL PERSON 3

’

SELECT IC 1
(5 TIMES)

SELECT IC 4

GO TO RECIVE VOICE
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LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

MOV P2,#10000001B

MOV P3, #PLAY ;

LCALL DELAY 1S

MOV P3,#ST

LCALL DELAY 5S

MOV P3, #PLAY

LCALL DELAY 1S

MOV P3, #ST

LCALL DELAY 5S

MOV P3, #PLAY

LCALL DELAY 18

MOV P3,#ST

LCALL DELAY 58S

MOV P3, #PLAY

LCALL DELAY 1S

MOV P3,#ST

LCALL DELAY 5S

MOV P3, #PLAY

LCALL DELAY 1S

MOV P3,#ST

LCALL DELAY 58S

MOV P2,#00000000B

MOV P3, #RE

LCALL DELAY 58S

MOV P3,#ST

MOV P2,#00000101B

LJIMP MAIN 1 :
;****************************************
; SELECT CALL PERSON 5
,-****************************************
PERSON_5: MOV P3, #RE

LCALL DELAY 250MS

MOV B3 #ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3, #ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3, #ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3, #ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

CALL PERSON 4

SELECT IC 1
(5 TIMES)

1

; poELIE@T IC 5
GO TO RECIVE VOICE
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MOV P3, #FWD

LCALL  DELAY 250MS

MOV P3, #ST

LCALL  DELAY 250MS

MoV P2,#10000001B ; SELECT 1C 1

MOV P3, #PLAY ; CALL PERSON 5 (5 TIMES)

LCALL  DELAY 250MS

MOV P3,#ST

LCALL  DELAY 58

MOV P3, #PLAY

LCALL DELAY 1S

MOV P3,#ST

LCALL  DELAY 58

MoV P3, #PLAY

LCALL DELAY 18

MOV P3,#ST

LCALL  DELAY 58

MoV P3, #PLAY

LCALL  DELAY 1S

MOV P3, #ST

LCALL  DELAY 5S

MOV P3, #PLAY

LCALL  DELAY 1S

MOV P3,#ST

LCALL  DELAY 58

MOV P2,#00000000B

MOV P3, #RE

LCALL  DELAY 58

MoV P3, #ST

MOV P2,#00000110B ; SELECQT IC 6

LJMP MAIN 1 ; GO TO RECIVE VOICE
PASSWORD : LJMP CHECK_PASSWORD ; GO TO CHECK PASSWORD

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

;i VOICE RECORD FOR CALLER

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

MAIN 1: MOV P3, #ST
LCALL  DELAY 500MS
AGAIN 1: MOV P3, #PLAY ; RECIVE VOICE
LCALL  DELAY 500MS
MOV P3, #ST
MOV 27H, #02H ; CHECK PRESS KEY (30 S.)
CHECK_KEY J: MOV 26H, #01FH
CHECK_KEY F: MOV 25H, #00H
CHECK_KEY G: MOV A,P1
ANL A, #01FH
CJNE A, #11H, PRESS 22
LJMP CONTROL_ 1 ; GO TO VOICE RECORD
PRESS_22: CJINE A, #12H,PRESS_00
LJMP CONTROL_2 ; GO TO LISTEN AGAIN
PRESS_00: CJNE A, #01AH, CHECK1 ; GO TO STANDBY
MOV P3, #ST
MOV P2,#00000000B
MOV P3, #RE

LCALL  DELAY 58S
MOV P3,#00000000B
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LJMP MAIN

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

; VOICE RECORD

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

CONTROL_1: MOV P3, #RE
LCALL DELAY 1S
MOV P3,#ST
LCALL  DELAY 1S
MOV P3, #RECORD
LCALL  DELAY 20S
MoV P3, #ST
LCALL DELAY 1S
MoV P2,#00000000B
LCALL DELAY 1S
MOV P3, #RE

LCALL DELAY 58
LCALL DELAY_5S

MOV P3,#00000000B
LJMP MAIN

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

; LISTEN AGAIN

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

CONTROL,_2: MOV P3, #ST
LJMP AGAIN 1
CHECK1 : MOV 28H, #00H
CHECK_KEY H: MOV 29H, #02H
CHECK_KEY T: DJNZ 29H,CHECK KEY I
DJNZ 28H, CHECK_KEY H
DJNZ 25H, CHECK_KEY G
DJNZ 26H,CHECK_KEY F
DJNZ 27H,CHECK_KEY J
MOV P2,#00000000B
MoV P3, #RE
LCALL DELAY 5S
MOV P3,#00000000B
LJMP MAIN
RET

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

; CHECK PASSWORD FOR LISTEN VOICE

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

CHECK_PASSWORD: MOV P3, #RE
LCALL  DELAY_ 250MS
MOV P3, #ST
LCALL  DELAY_250MS
MOV P2,#00010000B
LCALL  DELAY 250MS
MOV P2, #00001001B
MOV P3, #FWD
LCALL  DELAY_250MS
MOV P3, #ST
LCALL  DELAY_250MS
MOV P3, #FWD

LCALL DELAY 250MS

’

1

’

RECORD 20 S

RESET SYSTEM

SETECT I€ 1
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CHECK_KEY PASS:

CHECK_KEY_ O:
CHECK_KEY K:
CHECK_KEY L:

PRESS_222:
PRESS_333:
PRESS_444:
PRESS_555:
PRESS_666 :
PRESS 777:

PRESS_888:

CHECK_2:
CHECK_KEY M:
CHECK_KEY N:

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
MOV
MOV
MOV
ANL
CJINE
LJMP
CJNE
LJMP
CJINE
LJMP
CJNE
LJMP
CJINE
LJMP
CJNE
LJMP
CJINE
LJIMP
CJINE
MOV
LCALL
MOV
LJIMP

MOV
MOV
DJNZ
DJNZ
DJNZ
DJNZ
DJNZ
LJMP
RET

P3,#ST

DELAY 250MS

P3, #FWD

DELAY 250MS

P3,#ST

DELAY 250MS

P3, #FWD

DELAY 250MS

P3,#ST

DELAY 250MS

P3, #FWD

DELAY 250MS

P3,#ST

DELAY 250MS

P3, #FWD

DELAY 250MS

P3,#ST

DELAY 250MS

P3, #PLAY ;
DELAY 250MS
P3%4ST

32H, #02H ]
31H, #01FH

30H, #00H

A, PO

A, #0FFH

A,#01H, PRESS 222
PASS 1
A,#02H,PRESS 333
PASS 2
A,#04H,PRESS 444
PASS 3

A,#08H, PRESS 555
PASS 4
A,#10H,PRESS 666
PASS 5

A, #20H, PRESS_777
PASS 6

A,#80H, PRESS 888
PASS 7

A, #40H, CHECK 2
P2,#00010000B
DELAY 250MS
P2,#00000000B
MAIN

SP. ENTER PASSWORD

CHECK PRESS KEY (30 S)

33H, #00H
34H,#02H
34H,CHECK_KEY N
33H,CHECK_KEY M
30H, CHECK_KEY L
31H, CHECK_KEY K
32H,CHECK_KEY O
MAIN
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;****************************************

; PASSWORD PERSON 1

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

PASS 1: MOV P3,#RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P2,#00001001B
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3.,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL  DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 58S
MOV P3,#ST
MOV P2,#00010000B
LCALL DELAY 500MS
MOV P3, #RE
LCALL DELAY 1S
MOV P2,#00000010B
LCALL DELAY 500MS
MOV P3, #RE
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD

LCALL DELAY 250MS
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MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 1S
MOV P3,#ST
LJMP PLAY1
;****************************************
; PASSWORD PERSON 2
,.***~k************************************
PASS 2: MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 1S
MOV P2,#00001001B
MOV P3, #FWD
LCALL DELAY 250MS
MOV P2,#00001001B
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P37#ST
LCALL DELAY 250MS
MOV P3,#ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3- #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD

; VOICE RECIVE

; CONTROL LISTEN VOICE
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LCALL DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #PLAY
LCALL  DELAY 5S
MOV P3, #ST
MOV P2,#00010000B
LCALL  DELAY 500MS
MOV P3, #RE
LCALL  DELAY 1S
MOV P2,#00000011B
LCALL  DELAY 500MS
MoV P3, #RE
LCALL  DELAY 250MS
MoV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #PLAY
LCALL  DELAY 1S
MoV P3, #ST
LJMP PLAY1
’-****************************************
; PASSWORD PERSON 3
;****************************************
PASS_3: MoV P3, #RE
LCALL DELAY 250MS
MoV P3, #ST
LCALL DELAY 250MS
MOV P2,#00001001B
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MoV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY_ 250MS
MoV P3, #ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST

; VOICE RECEIVE

; CONTROL LISTEN VOICE
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LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3, #ST

LCALL DELAY_ 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY_ 250MS

MOV P3, #PLAY

LCALL DELAY 5S

MOV P3, #ST

MOV P2,#00010000B

LCALL DELAY 500MS

MOV P3,#RE

LCALL DELAY 1S

MOV P2,#00000100B

LCALL DELAY 500MS

MOV P3, #RE

LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY_ 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3, #ST

LCALL DELAY 250MS

MOV P3, #PLAY

LCALL DELAY 1S

MOV P3;#ST

LJMP PLAY1 i
;****************************************
; PASSWORD PERSON 4
,.****************************************
PASS 4: MOV P3, #RE

LCALL DELAY 250MS

MOV P3, #ST

LCALL DELAY 250MS

MoV P2,#00001001B

MoV P3, #FWD

LCALL  DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL  DELAY 250MS

MOV P3, #FWD

LCALL  DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL  DELAY 250MS

MOV P3,#FWD

; VOICE RECIVE

CONTROL LISTEN VOICE
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LCALL DELAY 250MS

MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY_ 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 58
MOV P3,#ST

MOV P2,#00010000B
LCALL DELAY 500MS
MOV P3, #RE
LCALL DELAY 1S
MOV P2,#00000101B
LCALL DELAY 500MS
MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 1S
MOV P3, #ST

LJIMP PLAY1 ;

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

; PASSWORD PERSON 5

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

PASS 5: MOV P3, #RE
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P2,#00001001B
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD

LCALL DELAY 250MS
MOV P3, #ST

; (VOICE RECIVE

CONTROL LISTEN VOICE
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LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV

DELAY 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY_250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY_ 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #PLAY
DELAY 5S
P3, #ST
P2,#00010000B
DELAY 500MS
P3, #RE
DELAY 1S
P2,#00000110B
DELAY 500MS
P3, #RE
DELAY 250MS
P35 #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS
P3, #PLAY

D 35S
DELAY 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD

P3, #ST
DELAY 250MS
P3, #FWD
DELAY 1S
P3,#ST

1

VOICE RECIVE
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LJMP PLAY1

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

; PASSWORD INCORRECT

’-****************************************

PASS 6: MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P2,#00001001B
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P2,#00001001B
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY_ 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD

LCALL DELAY 250MS
MOV P3,#ST

’

CONTROL LISTEN VOICE
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LCALL DELAY 250MS

MOV P3, #FWD
LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

MOV P3,#FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

MOV P3, #FWD

LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS

MOV P3, #PLAY ; SP. PRESS PASSWORD AGAIN

LCALL DELAY 5S
LCALL DELAY 58S

MOV P3, #ST
LCALL DELAY 250MS
MOV P2,#00001001B

LJIJMP CHECK_KEY PASS ; PRESS PASSWORD

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

; PASSWORD LOCKED

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

PASS 7: MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P2,#00000001B
LJMP PLAY1 ;i GO TO STANDBY

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

i CONTROL LISTEN VOICE

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

PLAY1: MOV 37H, #04H ; CHECK CONTROL 2 M.
CHECK_CONTROL_5:MOV 36H, #01FH
CHECK_CONTROL_1:MOV 35H, #00H
CHECK_CONTROL_2:MOV A,P1
ANL A, #01FH

CIJNE A, #11H,PRESS 2222
LJMP CON_1

PRESS 2222: CJNE A, #12H, PRESS 3333
LJMP CON_2

PRESS_ 3333: CJINE A, #13H, PRESS 4444
LJMP CON_3

PRESS_4444: CJINE A, #14H, PRESS 5555
LJMP CON_4

PRESS_5555: CJINE A, #15H, PRESS 6666
LJMP CON_5

PRESS_6666: CJINE A, #16H, PRESS_1000
LJMP CON_6

PRESS_1000: CJINE A, #01AH, CHECK_CONTROL
MOV P2, #00000000B
MOV P3, #RE
LCALL  DELAY 58S
MOV P3,#00000000B

LJIMP MAIN
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CHECK_CONTROL: MOV 38H, #00H

CHECK_CONTROL_ 3 : MOV 39H, #02H

CHECK_CONTROL_4 :DJNZ 39H, CHECK_CONTROL_4
DJNZ 38H, CHECK_CONTROL_3
DJNZ 35H, CHECK_CONTROL_2
DJNZ 36H, CHECK_CONTROL_1
DJNZ 37H, CHECK_CONTROL 5

LJMP MAIN

’.****************************************

; ERASE
;****************************************
CON_1: MOV P3, #ERASE

LCALL  DELAY 1S

MOV P3, #ST

LJMP PLAY1

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

; RECORD
I-****************************************
CON_2: MOV P3, #ST

LCALL DELAY_ 1S

MOV P3, #RECORD

LJMP PLAY1
;******7‘(*********************************
; PLAY
I-****************************************
CON_3: MOV P3, #PLAY

LCALL  DELAY 1S

MOV P3,#ST

LJMP PLAY1
I-****************************************
; FORWARD
,.r***************************************

| CON_4: MOV P3, #FWD

LCALL  DELAY 1S

MOV P3, #ST

LJMP PLAY1
;****************************************
; BACWARD
;****************************************
CON_5: MOV P3, #BWD

LCALL DELAY_ 1S

MOV P3, #ST

LJMP PLAY1

R R R R R R R R R R SRR R R R R R R R R I I Y
’

; STOP RECORD

SRR R R ESEEREREEEEEEREEEEREREREE TR IR TR
1

CON_6: MOV P3, #ST
LCALL DELAY 1S
LJIMP PLAY1

R EE R RS EEEEESEREESE RS RS EEEEEREEEEEEEEE R X
’

; DUMMY DELAY TIME 250MS,500MS, 1S, 5S,208S
;****************************************
DELAY 250MS: MOV R7, #250

DELAY 250MS_1: MOV R6, #OE6H

DELAY 250MS_2: NOP
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NOP
DJNZ R6,DELAY 250MS_2
DJNZ R7,DELAY_250MS_1
RET

DELAY 500MS: MOV 26H,#2

DELAY 500MS_1: LCALL DELAY 250MS
DJNZ 26H,DELAY 250MS_1

RET
DELAY_1S: MOV R5, #4
DELAY_1S 1: LCALL DELAY 250MS
DJNZ R5,DELAY_1S_1
RET
DELAY 5S: MoV R4, #5
DELAY 5S_1: LCALL DELAY 1S
DJNZ R4,DELAY_5S_1
RET
DELAY_ 20S: MOV R3, #4
DELAY_20S_1: LCALL  DELAY 5S
DJNZ R3,DELAY_20S_1
RET
DELAY_60S: MoV R2, #3
DELAY_60S_1: LCALL DELAY 20S
DJNZ R2,DELAY 60S_1
RET
END
FRONT : MOV P3,#00000000B
LCALL DELAY 250MS
MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST

LCALL DELAY_ 250MS
LCALL DELAY 250MS

MOV P3,#ST

LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD

MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD

LCALL DELAY 250MS
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MOV P3, #5T
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MoV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #FUWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL  DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 250MS
MOV P3, #ST
CHE_KEY_: MOV 37H, #02H
CHE_KEY 5. : MOV 36H, #01FH
CHE KEY 1_: MOV 35H, #00H
CHE KEY 2_: MOV A, PO
ANL A, #OFFH
ONEY o G 401H, PU 2 ,
LJIMP PASSN1H
PU 2 : CIJNE A, #02H,PU 3
LJMP  PASS T
PU 3 _: CINE A, #04H,PU 4 _
LJIMP PASS 3
PU_4_: CJINE A,#08H,PU_5_
LJIMP PASS 4 _
PU 5 - CJNE A, #10H,PU 6_
LJIMP PASS 5 _
PU 6 : CJNE A,#20H,PU_7_
LJMP  PASS_6_
PU 7 : CJNE A, #80H,PU 8_
LJMP PASS 7
PU_8_: CIJNE A, #40H,CHE
K MOV P2,#00010000B

LCALL DELAY 250MS
MOV P2, #00000000B
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CHE

CHE KEY 3 _:
CHE KEY 4 :

PASS 1_:

LJMP
MOV
MOV
DJNZ
DJNZ
DJNZ
DJNZ
DJNZ
LJMP
RET
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV

MAIN
38H, #00H

39H, #02H
39H,CHE_KEY 4 _
38H,CHE_KEY 3_
35H,CHE_KEY 2
36H,CHE_KEY 1 _
37H,CHE_KEY 5_
MAIN

P3, #RE
DELAY 250MS
P3, #ST
DELAY 250MS
P2,#00001001B
P3, #FWD
DELAY_250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY_ 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY_ 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY_250MS
P3, #ST
DELAY_ 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #PLAY
DELAY_5S
P3, #ST
P2,#00010000B
DELAY 500MS
P3, #RE
DELAY_ 1S
P2, #00000010B
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LCALL DELAY 500MS

MOV P3, #RE
LCALL DELAY_250MS
MOV P3, #ST
LCALL DELAY_ 250MS
MOV P3, #FWD
LCALL DELAY_250MS
MOV P3, #ST
LCALL DELAY_ 250MS
MOV P3, #PLAY
LCALL DELAY 1S
MOV P3,#ST
LJMP PLAY1

PASS 2 : MOV P3, #RE
LCALL DELAY_ 250MS
MOV P3, #ST
LCALL DELAY 1S
MOV P2,#00001001B
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY_ 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY_ 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 5SS
MOV P3,#ST
MOV P2,#00010000B

LCALL DELAY 500MS
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PASS_3_:

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

P3, #RE
DELAY 1S
P2,#00000011B
DELAY 500MS
P3, #RE
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #PLAY
DELAY 1S
P3, #ST
PLAY1

P3, #RE
DELAY 250MS
P3,#ST
DELAY 250MS
P2,#00001001B
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS

" P3,#FWD

DELAY 250MS
P3,#ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS
P3, #FWD
DELAY 250MS
237 HST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3,#ST
DELAY 250MS
P3, #PLAY
DELAY 58S
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MOV P3,#ST
MOV P2,#00010000B
LCALL DELAY 500MS
MOV P3,#RE
LCALL DELAY 1S
MOV P2,#00000100B
LCALL DELAY 500MS
MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY_ 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 1S
MOV P3, #ST
LJMP PLAY1

PASS 4 : MOV P3, #RE
LCALL DELAY 250MS
MOV P3ST
LCALL DELAY 250MS
MOV P2,#00001001B
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P8y Sm
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3, #ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #FWD

LCALL DELAY 250MS
MOV P3, #ST
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PASS 5 _:

LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL

DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD

P3, #ST
DELAY_ 250MS
P3, #FWD

P3, #PLAY
DELAY_5S
P3, #ST
P2,#00010000B
DELAY 500MS
P3, #RE
DELAY 1S
P2,#00000101B
DELAY_500MS
P3, #RE
DELAY 250MS
P3,#ST MOV
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY_ 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD

P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #PLAY
DELAY 1S
P3, #ST
PLAY1

P3, #RE
DELAY 250MS
P3, #ST
DELAY 250MS
P2,#00001001B
P3, #FWD
DELAY 250MS
P3, #ST
DELAY 250MS
P3, #FWD
DELAY 250MS
P3, #ST

P3, #ST
DELAY 250MS

P3,#ST
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MOV P3, #FWD
LCALL DELAY 250MS
MOV P3,#ST
LCALL  DELAY_ 250MS
MOV P2,#00000110B
LCALL DELAY 500MS
MOV P3, #RE
LCALL DELAY 250MS
MOV P3,#ST
LCALL  DELAY_250MS
MOV P3, #FWD
LCALL  DELAY_ 250MS
MOV P3,#ST
LCALL DELAY 250MS
MOV P3, #PLAY
LCALL DELAY_1S
MOV P3, #ST
LJMP PLAY1
PASS_6_: MOV P3, #RE
LCALL  DELAY 250MS
MOV P3,#ST

LCALL DELAY 250MS
LCALL DELAY 250MS

MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST

MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #FWD
LCALL  DELAY 250MS
MOV P3, #ST
LCALL  DELAY 250MS
MOV P3, #PLAY
LCALL DELAY 58
LCALL  DELAY 5§
MOV P3, #ST
LCALL  DELAY 250MS
MOV P2,#00001001B
LJMP  CHE KEY

PASS 7 _: MOV P3, #RE
LCALL  DELAY 250MS
MOV P3, #ST
LCALL DELAY_ 250MS
MOV P2,#00000001B
LOMP ~ DLAYL

PLAY1 : MOV APl
ANL A, #01FH
CJNE A, #11H,PSH_22_
LJMP  PERSON111_

PSH 22_: CINE A, #12H,PSH 33_
i LJMP  PERSON222
PSH_33_: CJNE A, #13H,PSH_44_

LJMP  PERSON333
PSH_44_: CIJNE A, #14H,PSH_55

LJMP PERSON444
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PSH_55_:
PSH_66_:

PSH_10_:

PERSON111 :

PERSON222 :

PERSON333_:

PERSON444 :

PERSON555_:

PERSON666_:

CHECK_RINGING:
CHECK_RIHGING_ 5:
CHECK_RINGING 1:
CHECK_RINGING 2:
CHECK_RING:

CHECK_RINGING 3:
CHECK_RINGING 4:

CJINE
LJMP
CJINE
LJMP
CJINE
MOV
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
LJMP
MOV
LCALL
MOV
MOV
MOV
MOV
MOV
MOV

DJNZ
DJNZ
DJNZ
DJNZ
LJMP
END

A,#15H,PSH_66_
PERSONS555
A,#16H,PSH_10_
PERSON666_

A, #01AH, PLAY1
P2,#00000000B
P3,#RE

DELAY 5S
P3,#00000000B

MAIN

P3, #ERASE

DELAY 1S

P3, #ST

PLAY1

P3,#ST

DELAY 1S

P3, #RECORD

PLAY1

P3, #PLAY

DELAY 1S

P3,#ST

PLAY1

P3, #FWD

DELAY 1S

P3, #ST

PLAY1

P3, #BWD

DELAY 1S

P2OHEST

PLAY1

P3, #ST

DELAY 1S

42H, #02H

41H,#01FH

40H, #00H

A, PO

43H,#00H

44H,#02H

44H, CHECK_RINGING 4
43H,CHECK_RINGING 3
40H, CHECK_RINGING 2
41H, CHECK_RINGING 1
42H, CHECK_RINGING_ 5
MAIN
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AINNUATUMY
10kQ 162
fIANUAIUMIULAA 1kQ9 U1 467
aufviszyg
0.00003 LLF 50 v WIMA 2 A7
I LF 50 v Electolyte 167
gnsalmsnaiah
IC 8951 Microcontroller 16
IC 74LS373 167
Yaq uazgunsaiou q
ATaRoA 11.592 MHz 162
Socket 40 pin 167
Socket 40 pin 167
AsuinmesAaY 40 99
ApuLTinADS iy 40 99
2. Ni}sma%aaué’ﬁyﬂpmﬂszémaz DTMF
AINNUMIUMY
560 Q 162
4.7kQ 267
5.6 kQ 167
10 kQ 561
22kQ 147
47 kQ 167
68 kQ 167
100 kQ 162
220 kQ 467
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Aunvlszg
0.01 LF 50v WIMA 2647
0.1 LIF 50v WIMA 177
0.1 L4F 250 v WIMA 167
1 UF 50 v Electolyte 147
22 LIF 50 v Electolyte 167
aUnsalmsnediah
nIuFmaes BC458 262
laTon 1N4001 56
Fiues 1lea 15 v 162
IC MT8870 162
IC 4N26 162
LED 56
Saq uazatlnsalon q
ASEADD 3.57945 MHz 162
Socket 18 pin 167
Socket 6 pin 1472
AeuuinADsAIg 16 99
ApuLiAReT Ay 16 99
3. ,1n PASSWORD
AINNUAIUNIH
10 kQ 8 A
fIANUAUMIULAA 10KQ 9 36
annuAumulsua lduuuiensh 10 kQ 1 @2
aufuilszg
0.00003 LIF 16 v WIMA 207
1 LF 50 v Electolyte 167
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aunssimsfedani
laTen 1N4148 2 67
IC 8951 Microcontroller 162
IC 8255 162
IC 74374 162
IC 74541 167
IC 6264 162
LED 707
Yaq uazveUnsalou q
Socket 40 pin 167
Socket 20 pin 167
Socket 28 pin 16
‘lf’m'ﬁ‘! Backup 167
011 Backup 182
ASAABA 11.592 MHz 162
AouifinAs Al 249
AouLTiABs il 24 9@
4. 1995 IN3ANN
MIANUMUNY
12Q 1607
47 Q 162
200 Q 16
500 Q 162
2.2kQ 167
3.3kQ 167
43 kQ 16
6.8 kQ 162
10 kQ 167
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aunuilszy
0.001 LIF 25 v WIMA 16
0.02 LIF 50 v WIMA 107
0.05 L{F 50 v WIMA 46
0.1/4F 50 v WIMA 16
1 F 250 v Electolyte 162
2.2 UF 50 v Electolyte 360
10 LIF 50 v Electolyte 147
33 LIF 25 v Electolyte 167
d d! v o
gunsatensndi
laTon 1N4004 46
Fiuoslalen 12 v 162
IC MC34017 162
IC LM95087 16
IC MC34014 1617
[ c'd'
aq uazginsaiou q
Socket 8 pin 167
Socket 16 pin 167
Socket 18 pin 167
ATAADA 3.57945 MHz 1A
I~ o -4 @
LR INSFANN 18
Buzzer 197
=1 Jou Y
ﬂamummﬁmq 15 9

%

< 4 =
ADULIUALADTAUNY

15 90
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5. ynasoa vl

AIANUATUNIY
100 Q 107
560 Q 102
2.2k0 1072
o EY o 1 3/ A E) Y]
manudumudsua lduuudendi 10 kO 10
dufuilazg
0.1 LIF 50 v WIMA 1
22 LLF 50 v WIMA 167
2,200 LLF 50 v Electolyte 347
d d! e o
gilnsaiensnadai
a do 4 @
viatduTIglug 1A, 16
IC 7805 107
IC 780 187
[ dd'
Jaq uazginsaien q
Matching impedance 600 © 162
< dou Y
ABUILIAIND AN 40 3@
ADULIALADS Bdle 40 99
=
6. 3923 3LHA
AIANNM UMY
1kQ 1072
10 kQ 187
1 MQ 107
Fanudrumudsualduuunensi 10 kQ 1 62
aunuiszy
0.01 L4F 50 v WIMA 1683
2.2 UF 25 v Electolyte 17
1072

10 LF 16 v Electolyte
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atnsalmsnediarh
laTon 1N4148 362
(B 162
IC 4N26 167

v g
Jaq uazginsaou q

Socket 6 pin 167
Socket 8 pin 162
188 5 v 2 con. 267

%

e
Taq uazqilnsalou

@

d do Yy y
ABUIUALADIAIN 12 a1

=4 o A @
ADULUALNDININY 12617

S = IS
7. MAUUNNLAY

AIANUAIHMH
100 Q 162
150 Q 167
470 Q 162
1kQ 26
4.7 kQ 16
8.2 kQ 167
20 kQ 162
1 MQ 162

aunulszg

10nF 50 v 167
0.001 LF 25v 1647
0.1 LF 50v 16
0.22 LIF50v 367
2.2 F 50 v 147
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d C§ o o
gunsatashed i
LED 1607
DIODE 1N4148 69
TRANSISTOR BC458 69
IC WF51300 197
IC WF5520 697
IC 741LS259 107
(9] dd'l
aq uazginsaiou
RELAY 9 V. 2 CON. 60
SOCKET 32 PIN 197
SOCKET 16 PIN 1897
SOCKET 6 PIN 607
CONNECTOR 42 PIN
e
A TSIERY
8. 2993AagmEdaluiA
AINIINATUNIN
1kQ 182
d d! @ o
gunsaiasneaih
DIODE 407
o dﬁ'
Taq uazginsalouq
RELAY 9 V. 2 CON. 487

a1l

U
CAIRIERY
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GENERAL DESCRIPTION

The W51300 is a voice recorder IC which contains A/D and D/A converters to digitize and reproduce
voice signals. An znti-alias/smoothing filter, AGC circuit, MIC preamplifier, and speaker power
amplifier are used to smooth the input voice and set the output voice to a certain volume while
minimizing the number of extra components needed. The recording time depends on the size of the
external memory.

The external memory is 5 nonvolatile flash EPROM that stores the voice data while power is switched
off. This external memory provides a great advantage in cartridge or greeting card applications. A
maximum of 16 Mbit of memory can be cascaded. In addition, the W51300's flexible segmentation,
selective recordinc/erasing, forward and backward move functions, and MCU interface provide
flexibility to meet the needs of a wide variety of applications.

FEATURES
Modified ADM zicerithm with 24 KHz sampling frequency when Rosc = 620 KO
- Operates with V/inbond serial flash EPROM

Built-in A/D, B/A, MIC preamplifier, AGC circuit, anti-alias/smoothing filter, speaker power amplifier,
and LED indicater

8 input trigger pins (L_REC, E_PLAY, L_PLAY, FWD, BWD, STOP, ERASE, RESET) debounced
to ensure noise-fre= operations

Single/multi-veice segment operation, normal/CPU mode selected by pin option (SMODE, CPU)
Cascadable for icnger duration by directly cascading serial fiash EPROMs (maximum 16 Mbits)
Maximum 63 voice segments available in multi-segment operation

Provides selective record, erase, and playback functions
Frevides low povver detection circuit at 3.0V
Provides both spezker direct drive and speaker current output (5 mA)

Low power consumption:
- Operating: 15 mA (typ.)
- Standby: 0.01 vA {typ.)

Publication Release Datre: April 1997
Revision A
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PIN CONFIGURATION
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swo [ 1 32 [ Fwo
stop [ 2. 31 [J ERASE
gop [ 3 30 [J e_pray
CLKQ 4 29 [1 L_pay
ADDR[] s 28 [J L_rec
OATA[] 6 27 [J reser
CTRL[] 7 26 [J ExTCLK
MODE [] ¢ 25 [0 TEST
BUSY[] 9 24 [ sMope
LED [] 10 23 cpu
vsso [ 11 22 [1 veep
VSsA (] 12 21 [ ace
sPk- [ 13 20 [ mic
sPk+ [ 14 19 [ MICReF
VCCA [ 15 18 |5 osc
AUD [] 16 ALY vez A
PIN DESCRIPTION
NO. PIN 110 DESCRIPTION I
1 BWD I/O | Message backward control pin in normal mode ;
Output clock signal (to MCU) in CPU mode |
2 STOP I | Stop playback control pin in normal mode
Input clock signal (from MCU) in CPU mode
3 EOP 1 End of page process signal (from flash EPROM)
4 CLK 0 Data clock pin for flash EPROM g
5 ADDR O Address clock pin for flash EPROM
6 DATA I/O | Bidirectional data pin for flash EPROM
7 CTRL o Control signal for flash EPROM
8 MODE 0O Mode control pin for flash EPROM
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NO. PIN 110 DESCRIPTION
9 BUSY 0 Qutput busy signal, HIGH during playback
10 LED 0 Blink (Flash (volume-controlled) during playback
Flash Blink (3 Hz) when during low battery is low, segment full, or
memory full
ON during recording, erasing, and memory formatting
11 VssD - Digital negative power supply
12 VsSsa - Analog negative power supply
13 SPK- 0 Speaker voltage output -
14 SPK+ 0 Speaker voltage output +
1S vcea - Analog positive power supply
16 AUD. 0 Speaker current output (maximum 5 mA when Vcc = 4.5V)
17 Vcca - Analog positive power supply +
18 0SscC I Oscillation frequency control pin
19 MICREF I Microphone reference
20 MIC I Microphone input
21 AGC I Automatic gain control input
22 vceop = Digital positive power supply
23 CPU % Normal/CPU mode select pin: low for normal, high for CPU
24 SMODE I Multi/single segment select pin: low for multi, high for single
25 NESd I External test pin for testing
26 EXT CIEK I External clock pin for testing
27 RESET I Reset control pin
28 L_REC I Level record control pin
29 L_PLAY I Level playback control pin
30 E_PLAY I Edge playback control pin
31 ERASE I Message erase control pin in normal mode
Input level signal (from MCU) in CPU mode
32 FWD /O Message forward control pin in normal mode

Output level signal (to MCU) in CPU mode

Publication Release Date: April 1997
Revision 42
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BLOCK DIAGRAM

me Anti-alias/ L T SPKe+
Amp > Smoothing ™ A
MecRer Filter me Y193
L1
" ¥
AUD s
anc L | ace ADM Amp
Modulator
\
4
' ic/Timing Controll NN oaTA
-4 Logic/Timing Controller : 0 N
e It od _.._g____.___! i Flash EEPROM : po0R
e B MCU Interface - Interfage ! CTRL
- o’ . . L Eor
i | | i |
7 | Wy !
F WV IP—-D_|
EXTCLK vceo VCCA osc sToP BWD L_REC  L_PLAY LED
TEST VsSsD VSSA ERASE FWD RESET E_PLAY BuUSsY

FUNCTIONAL DESCRIPTION

1. Single/Muiti-segment Operation

The W51300 is typically used for either single or multi-segment operations. Single or multi-segment
operating mode is selected by pin option.

Single Segment

The SMODE pin should be connected to Vcc. In this mode, only one voice segment can be recorded.
The storage duration can be extended by cascading serial flash EPROMs; up to 16 Mbits of memory
can be cascaded.

Multi-segment

The SMODE pin should be connected to Vss or left floating. In this mode, a maximum of 63 voice
segments can be recorded into flash EPROMs; up to 16 Mbits of memory can be cascaded.
Messages can easily be accessed by using the FWD, BWD, and PLAY pins.

2. Selective Record

When the system is operated in multi-segment mode, voice segments can be recorded selectively.
Users can insert a voice segment between any two existing voice segments. For instance, suppose
there are already five voice segments, 1, 2, 3, 4, and 5, and the CAP (current address/message
pointer) is at 3. Then a newly recorded voice segment will be assigned the number 4, and the original
segments 4 and 5 will be changed to 5 and 6, respectively. I the maximum number of voice
segments (63) or the end of memory space has been reached, a press of L_REC will be invalid and
the LED will flash at 3 Hz for 2 seconds to indicate the invalid action. :
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3. Selective Erase

When the system is operated in multi-segment mode, voice segments can be erased selectively
instead of sequentially. Users can play the voice segments one by one until they reach the segment
to be erased, and then stop playing and press the ERASE key. The current voice segment will be
erased and the CAP value will be changed to the previous voice segment. The LED will light during

the erasing procedure to indicate that the system is busy, and all input triggers will be disabled except
for RESET.

4. Chip Erase

Pressing and holding the RESET key for more than two seconds will clear all data in the flash
EPROM.

5. Function Keys

In normal mode, eight input trigger pins with built-in debounce circuitry are used to operate the
W51300. These eight pins are described below.

L_REC v

L_REC is an active-high, level-triggered recording pin with an internal 500 KQ pull-low resistor. When
this pin goes high, the device starts recording and continues until this pin is released or the end of the
memory space is reached. When the memory or segment is full, this pin is invalid.

E_PLAY

E_PLAY is an active-high, edge-triggered playback pin with an internal 500 KQ pull-low resistor. In
single segment operation, the toggle stop function is enabled. This means a debounced rising edge
on E_PLAY during voice playing will stop the ongoing playback operation immediately. In multi-
segment operation, the taggle skip function is enabled. This means a debounced rising edge on
E_PLAY during voice playing will cause the device to skip to the next voice segment. A rising edge
on this pin while the last voice segment is being played will cause the device to skip to the first voice
segment. This function is useful for fast scanning through a series of messages.

L_PLAY

L_PLAY is an active-high, level-triggered playback pin with an internal 500 KQ pull-low resistor. The
current voice segment will be played back when this pin is pressed. A concatenated loop playing
function is enabled to link all messages in a row and loop back to the first message when the last
message is reached.

STOP

This is an active-high, edge-triggered stop pin with an internal 500 KQ pull-low resistor. Pressing this
pin immediately stops playback of the ongoing message. This pin is enabled only while a voice is
playing.
ERASE

ERASE is an active-high, edge-triggered erase pin with an internal 500 KQ pull-low resistor. Pressing
this pin erases the current voice segment without affecting the content of the other segments.

FWD
This is an active-high, edge-triggered forward pin with an internal 500 KQ pull-low resistor. Pressing
this pin for less than 1 second moves the CAP from the current voice segment to the next one.

Pressing this pin for more than 1 second moves the CAP from the current voice segment to the last
one.

Publication Release Date: April 1997
Revision A2
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BWD

This is an active-high, edge-triggered backward pin with an internal 500 K< pull-low resistor. Pressing
this pin for less than 1 second moves the CAP from the current voice segment to the previous one.
Pressing this pin for more than 1 second moves the CAP from the current voice segment to the first
one.

RESET

This is an active-high, edge-triggered reset pin with an internal 500 KQ pull-low resistor. Pressing this
pin for less than 2 seconds causes the system power-on initialization procedure to be executed and
resets the message pointer to 1. Pressing this pin for more than 2 seconds executes the chip erase
procedure, so that all of the recorded messages are cleared.

6. Low Battery Warning

A low battery warning function is provided to protect the recorded voice messages from being lost
due to loss of power. Before a recording, erasing, or reset operation, the battery voltage will be
checked. If the voltage falls to 3 volts or below, all operations except the LED stop, and the LED
flashes at 3 Hz for 2 seconds to indicate that the battery is low.

7. Speaker Output

The W51300 provides two types of speaker drivers, direct drive and current output. The direct drive is
a voltage output from the built-in power amplifier. This output can be used to drive a speaker directy
without any extra components, such as resistors or transistors. The maximum driving current is 56
mA (rms) when the output is connected to a 16Q speaker. The current output is the same as that of
the standard speaker driver used in most Winbond PowerSpeech™ chips. The maximum driving
current is 5 mA when VcC = 4.5V.

8. Sampling Frequency Adjustment

The external Rosc can be adjusted to change the system clock (Fosc) and sampling frequency (Fs).
The relationship between Fosc and Fs is Fs = FOsc/32. The relationship between Fs and ROSC is
shown is the figure below.

35—
30—
25 -
20—
15—

Fs (KHz)
10 —

0+ ] f) = ok et e e S L) STt ISSREY PSRN S SN S
0 200 <00 €00 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200

Rasc (KOhm)
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3. MCU Interface

In CPU mode, five pins can be used as an MCU interface to communicate with external micro-
controllers by the counter method. RESET, ERASE, STOP are configured as input pins, while FWD
and BWD are configured as output pins. The application diagram is shown below.

. Pin0 »{ RESET
“Pin1 | ! ERASE
Pin 2 sTOP
Pin 3 FWD
Pin 4 BWD
Microcontroiler W313040

The W51300 offers 10 operating modes that can be controlled by a microcontroller. The rising edge
of pin 1 informs the W51300 to begin to count the pulses generated on pin 2, and the falling edge of
pin 1 informs the W51300 to latch the pulse number. Then the number of pulses is decoded to
instruct the W51300 to perform various operations. The operating modes and the corresponding
waveforms are shown below.

s L
e e 2/ ke, WC

ST
Note: Tis 5 uS minimum & Fosc = 768 KHz.
T1 is 10 uS minimum &t Fosc = 768 KHz.
ITEM MODE NAME NUMBER OF PULSES ON PIN 2
1 Record 1

Play

Erase

Stop (for record and play)

System Reset

Njojluvnsa|wWN

2
3
4
5 Memory Reset
6
7

| Read CAP (Current Address Pointer)

Publication Release Date: April 1997
Revision A2
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ITEM MODE NAME NUMBER OF PULSES ON PIN 2
8 Read ASN (Available Segment Number) 8
9 Store 4 Bytes Data to Flash EPROM 9
10 Read 4 Bytes Data from Flash EPROM 10

After receiving a command from the microcontroller, the W51300 will send back a corresponding

response, as shown below.

Pin 3 j

B

Pin4__|—\_ﬂ”.___l——]_‘

wWwr/gl-T1
Note: T1is S msec at Fosc = 768 KHz.
ITEM MODE NAME NUMBER OF PULSES GENERATED ON PIN 4 |
1 Accept 0 :
2 Error: Low Battery 1
3 Error: Memory Pull 2 |
“ Error: Out of Segments 3
S Error: Wrong CAP 4
6 Unknown Mode 5 i
7 Unknown Error 6 '
When pin 3 is low and pin 4 is high, the W51300 is busy.
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL CONDITION RATED VALUE UNIT 1
Operating Temp. ToeR - 0to +70 °C
Storage Temp. TSTG - -55 to +150 °C ?
Power Supply Vee-Vss 2 -0.3to +7.0 \Y |
Input DC Voltage VIN All pins Vss-0.3 toVvcc+.3 \Y !

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversafy affect the life and reliability

of the device.
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DC CHARACTERISTICS
(Vec =5V, Vec =0V, Ta = 25° C;
PARAMETER SYM. | CONDITIONS LIMITS UNIT
MIN. | TYP. | MAX.
Operating Voltage vcc - 3.0 4.5 55 \Y
Standby Current Iss All inputs = 0 0.01 1 HA
GND
Data =5V
Operating Current Top No load = 15 25 mA
Input Voltage | High VH | All input pins 2.0 S - v
! Low VL - 9 0.8 Vv
Input Low Current In VIN =0V 0 - 1 uA
Input High Current ' Digital pins | IH1 | VIN=5V 5 8 ) v pA
+ Analog IH2 | VIN=5V 0.8 1 1.2 | mA
I pins, MIC
' SMODE, IH3 | VIN=5V ; - 1 uA
{ CPU
| TEST, IH4 | VIN=5V 50 75 100
| EXTCLK
Output Low Current | ADDR, Iou1 | Vour=0.5V 0.5 3.5 3 mA
&L,
! MODE,
' CHRL,
| DATA
" LED, BUSY | Iow2 Vout = 0.5V 6 10 15 mA
Output High Current | ADDR, IOH1 | Vout = 4.5V 0.5 | -1.5 3 mA
CLK,
MODE,
TR
DATA
LED, BUSY | Ioh2 Vout =4.5V =25 4.5 -6.5 mA
Oscillation Frequency FosC | Rosc = 620 KQ 610 768 920 KHz

Publication Release Date: April 1997
Revision A2
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AC CHARACTERISTICS
(Vcc =5V, Vces =0V, Ta =25°C)

i PARAMETER SYM. CONRDITIONS LIMITS UNIT
MIN. | TYP. | MAX
Input Debounce Normal ToeB1 | Fosc = 768 KHz 21 32 42.7 | mS
Time mode
CPU mode TDEB2 1:27:°1::0:8 011 52.54 1) i §
CLK Duty Cycle Write TCLK1 = - 50 - %
Read TCLK2 : - 75 - %
CLK Frequency Write FcLK: | Fosc = 768 KHz - 384 - KHz
Read FCLKk2 - 192 = KHz
ADDR Duty Cycle TADDR F y S0 - %
ADDR Frequency FADDR | FOSC = 768 KHz < 384 > KHz
Input Clock Duty Cycle of Erase Pin TIN CPU mode 40 - 60 %
Input Clock Frequency of Erase Pin FIN CPU mode i - 100 | KHz
Output Clock Duty Cycle of BWD Tout | CPU mode - 50 = A
Pin
Output Clock Frequency of BWD Pin | FouT | CPU mode, = 100 Hz
: Fosc = 768 KHz y

ANALOG CIRCUIT CHARACTERISTICS
(Vec =5V, Vss = OV, Ta = 25° C)

' PARAMETER SYM. CONDITIONS LIMITS UNIT
MIN. TYRs MAX.
MIC Input Voltage VMIC | Peak to Peak - - 20 mV
MIC Input Resistance RMIC = - 10 7 KQ
Passband of LPF BW Fosc =768 KHz - 35 - KHz
Speaker Output Power PouT | RExT =16Q, rms 3 - 50 mW
Speaker Voltage Output VOUT | REXT = 600Q e - 1.2 Ve-p
Spezaker Current Output Iauo | Vcc=4.5YV, -4.0 -5.0 -6.0 mA
RL =100Q

Speaker Resistance RsP - 8 16 - Q
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TYPICAL APPLICATION CIRCUIT (for reference only)

Voo

%{ Rosc WS51300 .-
R2 R3 BRI AGE
vceo E_PLAY [T
c2:[+ —| —e—vcea Lptay || ML n
£ i Ica R i RESET || =L -
Eare 9 3 Fwp | L
WO = 7 el WP
—]—— stop [ | SR A
i ERASE || =L
o é Irs"lg__ AGC SMODE
v Wi LVSSD L R4 Af
— VSSA LED J.‘."Jr‘lg WSSFrx
3 & AR ADDR cd
SPEAKER SPK- DATA DATA +— |4
CLK CLK Vee +——
MODE MODE  Vss|—g
CTRL CTRL e
E0P EOP
Component List:
R1=470KQ  R3=82Ko Rosc=60Ka  C2=2.24F ek
R2=1Kq Ré=20Q oL =ur et o

Notes:
1. R1and C1 can be adjusted for different AGC attack time and release time.
2. Set C3 = C4 to reduce ground noise.

Publication Release Date: April 1997
Revision A2
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SERIAL FLASH EEPROM SERIES

GENERAL DESCRIPTION

The W55FXX is a serial input/output flash EEPROM series that is typically used as the memory cell
of a W51300 (voice recorder controller) or the ROM code emulator for the PowerSpeech™ series.

The single voltage supply eliminates the need for an extra pump circuit during programming and
erasing.

FEATURES

- Provides CLK, ADDR, and DATA pins to operate with Winbond PowerSpeéchTM series
« 512K/1M/2M memory sizes available

« Directly cascadable for longer duration

« Fast frame-write operation

— Frame (32 bits) program cycle time: 400 pS (typ.)
- Fast whole-chip-erase duration: 50 mS (max.)
- Read data access time: 500 nS (max.)
- Program/erase cycles: 10,000 (typ.)
- Data retention: 10 years (typ.)
- Low power consumption:
— Operating: 5 mA (typ.)’
— Standby: 2 pA (typ.)

PIN CONFIGURATION

T
eor |4 g|] wooe
cre ]2 7[] wveo
vss [|3 6] cw
ADOR [ 4 5[] oata

Publication Release Date: August 1996
Revision A2
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PIN DESCRIPTION

NO. PIN NAME I[e} DESCRIPTION
EOP O End of process signal output
2 CTRL | Enable signal for program and erase operations when MODE = 0
Input clock for mode counter when MODE = 1
3 Vss | Ground
4 ADDR | Input clock for start adress shift-in
5 DATA 110 Bidirectional data line
6 CLK | Input clock for data write-in and read-out
7 Voo | Positive voltage supply
8 MODE | Mode select control pin

BLOCK DIAGRAM

CLK I l
shift register page-code cells
DATA /addres:g counter >  page-code flag g“;fPUt POR
ADDR Icomparator utter Circuit
; 3 3 T
l Decoder l
L]
Core
Array
L
Write-in Buffer
—>
'S
> Pump
Circuit
CTRL Control >
MODE Circuit i
EOP
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL | CONDITION RATED VALUE UNIT

Operating Temp. ToPR N 0to +70 °C
Storage Temp. TsTG - -65 to +150 °C
Power Supply \V/DD-Vss - 0.3to+7.0 A
Input DC Voltage Voc All pins -0.5 to Voo +1.0 \Y
Transient Voltage (< 20 nS) VTRAN All pins -1.0 to Voo +1.0 \%

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability of the
device.

DC CHARACTERISTICS
(Voo = 4.5V, Vss = 0V, Ta = 25° C)

PARAMETER SYMBOL CONDITIONS LIMITS UNIT
MIN. TYP. MAX.
Operating voltage VoD 1 2.4 4.5 5% Vv
(Note)
Standby current Iss All inputs = GND = 2 4 PA
. DATA & EOP open
Operating current lop In read mode - S 10 mA
DATA & EOP open
Fosc =1 MHz
Input voltage High ViH All input pins 2.0 Voo \
Low ViL -0.3 - 0.8 V
Output current | Sink oL VoL= 0.5V 25 8, - mA
Drive loH VoH = 4.0V -2.5 -5 - mA
Input leakage current L1 VIN=4.5V ‘¥ o - 4.5 LA
of CTRL, MODE
Input leakage current ILi2 VIN= 0V = - 4.5 pA
of DATA

Note: For been working with W52200, the minimum operating voltage couldn't be less than 3.6 volt.
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AC CHARACTERISTICS
(VoD = 4.5V, Vss = 0V, Ta = 25° C)

PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNIT

MODE pulse width T™P: - 1 - - usS

CTRL pulse width Twp Page coding mode 400 - 700 uS

Clock frequency of ADDR FADDR = i - 1 MHz

Clock frequency of CLK FcwK = - - 1 MHz

Clock frequency of CTRL FCTRL = = - 1 MHz

Interval between ADDR end Tl Read/Write mode 1 - - uS

& CLK begin

Interval between CLK & Taee Write mode 1 - - us

CTRL

Interval between ADDR & TGcA Page coding mode 1 - - us

CTRL

Interval between addressing TAE Block erase mode 1 - - us

end & block-erase begin

Interval between MODE TmB Mode selection 500 - - nS

rising edge & CTRL clock

begin

Interval between CTRL clock TME Mode selection 500 - - nS

end & MODE falling edge

Interval between MODE Tcum i 1 - - uS

falling edge & another pin

active

Data access time TRA Read mode - - 500 nS

Data set up time Tws Write mode 250 - - nS
TAs 2 250 - - nS

Data hold time TRH Read mode 0 £ & nsS
TwH Write mode - 10 3 i ns
TAH - 10 - - nS

Programming duration TPR Write mode 400 - - us

Whole-chip-erase time TWE Whole-chip-erase 45 - 50 mS

mode

Block-erase time T8E Block-erase mode 40 - 45 mS
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TIMING WAVEFORM

Read Cycle

« 1Fcx -

CLK i

DATA

CH

- 4 - -

Address Shift-in Cycle

< 1FADOR &

Note: The duty cycle of any clock is 50%.

|
ADDR = ! g
y AT
DATA YN W
| M AV
Page-code Cell Read Qut Cycle
« 1FcmL -+
CTRL : g
s o i \
DATA — -——’\ , H X
Taa :Tnu .

DATA Y \|I \(
\/\ %

Mode Select Duration

Tws Twm

Publication Release Date: August 1996
Revision A2
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APPLICATION CIRCUITS (for reference only)

® For Voice Recorder Applications

W51300 ‘J
EOP WS5FXX
ADCR ADDR EOP  |—
DATA DATA MODE |—
CLK CLK
CTRL CTRL
MCDE
Y= ‘ =
W51300 i || 1
gop [ — f" W55FXX || WSSFXX |1y | WSSFXX
ACCR | ADDR EOP —l ;— ADOR EOP i}— ADDR EOP
DATA DATA MODE |- |: — DATA MODE |- |, “— DATA MODE
CLx CLK i e s CLK
CTRL CTRL ';- CTRL —— CTRL
MCDE |— :

* For PowerSpeech Applications

W5280/
W52500 W55FXX
ADDR ADDR EOP
DATA DATA MODE
CLK CLK
CTRL
ORDERING INFORMATION
PART NO. MEMORY SIZE
WS55F05 512K BITS
WS5F10 1M BITS
WS55F20 2M BITS
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SERIAL FLASH EPROM
BONDING PAD DIAGRAM
(1)W55F05 (512Kx1 bit)
A o] PAD PAD X Y
NO. | NAME
(]2 y i 1 EOP -1332.11 | 1079.14
i 2 CTRL -1379.23 862.70
T oo 3 Vss 139717 | 67438
4 ADDR -1379.23 | -1006.25
[ o] 5 DATA 1381.56 | -968.18
- 5[] 6 CLK 137899 | -706.93
7 VoD 1378.99 884.64
8 MODE 1378.99 | 1037.62

Note: Substrate must be tied to Vss.

Publication Release Date: Oct. 1997
Revision A3
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SERIAL FLASH EPROM
(2)W55F10 (1MxI bir)
PAD PAD X Y
Bk 8] NO. | NAME
2 | 1 EOP -1777.04 | 213552
2 CTRL -1825.04 | 185368
7 3 Vss -1860.64 | -1752.32
g 4 ADDR -1825.04 | -2143.76
oo 5 DATA 1824.72 | -2068.96
6 CLK 1824.72 | -1778.00
7 VoD 1819.44 | 1907.92
HE s[] 8 MODE 182472 | 2151.28
D 4 5[:] Note: Substrate must be tied to Vss.

Publication Release Date: Oct. 1997
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(3)W55F20 (2Mx! bit)

B1
[z

-

g o
.0

& Winbond

Elecironics Carp.

Headquarters

No. 4, Creation Rd. il
Science-8ased Incustnial Park
Hsinchu, Tarwan

TEL: 886-35-770066

FAX: 886-35-792697

wWwWW: http/iwww.mnoond.com.tw/

Taipei Office

11F. No. 115, Sec. 3. Min-Sheng East Rd.
Taiper, Taiwan

TEL: 886-2-719050S

FAX: 886-2-7197502

TLX: 16485 WINTPE

SERIAL FLASH EPROM

PAD PAD X Y

NO. NAME
1 EOP -1332.11 2828.72
2 CTRL -1379.23 2612.28
3 Vss -1397.17 | -2426.88
4 ADDR -1379.23 | -2758.76
5 DATA 1381.56 | -2720.68
6 CLK 1378.99 | -2459.43
7 Voo 1378.99 2634.22
8 MODE 1378.99 2787.20

Note: Substrate must be tied to Vss.

Winbond Electronics (H.K.) Ltd.
Rm. 803, World Trade Square, Tower Il
123 Hoi Bun Rd., Kwun Tong
Kowioon, Hong Kong

TEL: 852-27516023-7
FAX:852-27552064

Winbond Eiectronics
(North America) Corp.
2720 Orchard Parkway
San Jose, CA 95134 U.S.A.
TEL: 1-108-9436666

FAX: 1-408-3436668

Nowe: Al data and specificatons are swdject to change without notce.

Publication Release Date: Oct. 1997
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ISO2-cmMOs MT8870D/MT8870D-1
Integrated DTMF Receiver

Features
Complete OTMF Recaiver
Low power consumption

Intemal gain setting amplifier
Adjustable guard time
Central office quality
Power-down mode

Innibit mode

Backward compatible with
MT8870C/MT8870C-1

Applications

Receiver system for British Telecom (8T) or

CEPT Spec (MT88700-1)
Paging systems

Reoeater systems/mobile radio
Credit carc systems

Remote control

Personal computers
Telephone answering machine

1SSUE 3

-40 °C to +385 °C

Ordering Information
MT88700E/DE-1 18 Pin Plastic DIP
MT8870DC/OC-1 18 Pin Caramic OIP
MT88700S/DS-1 18 Pin SOIC
MT88700N/ON-1 20 Pin SSOP
MT88700T/DT-1 20 Pin TSSOP

Description

The MT88700/MT88700-1 is a complete OTMF
receiver integrating both the obandsplit filter zna
digital decoder functions. The iilter section uses
switched capacitor techniques for high and low
group filters; the decader uses digial counting
techniques to detect and decade ail 16 DTMF tone-
pairs into a 4-bit code. Extemal comoonent count is
minimized by on chip provision of a ditferential inout
amplifier, clock oscillator and latched three-state bus
interface.

VOO vss

|

VRef INH

|
P7a

ias

Power Sias

Hign Growo -
“Filter

Zaro Crossing

Tone '_—
IN - Ftec
GSs — Low Grouo

Fittac

_ﬂ' Oictal Code
Datacuon Ceavernar 3/\ oo
Algaanm ang Lazen a2

[

]

St Steveng Zk
GT Logic

0scCt

osc2

Figure 1 - Functional 8lock Diagram
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w1 = ta% voo Ne(] 1 e 20(Jvoo
IN- 2 17 SUGT n-(] 2 19 j svGT
Gs(} 3 16{] &st Gs( 3 18 J Est
VRet (] 4 157 s VRet (] 4 171 s
INH 5 14 Q4 INH(] S 18] nC
PWON 6 . 131 ] a3 PWONL] s 15{ Joa
osci(g 7 121 a2 ~Ne( 7 140 a3
oscz2( 8 1] a1 osci(] s 1302
vss(] 9 10{] TOE oscz2(] 9 121 q1
vss(]1o 11 j TOE
IN CEROIP/PLASTIC DI 20 PIN SSOPTSSOP.

Pin Description

Figure 2 - Pin Connections

Pin # .
18 | 20 Name Description
1 IN+ Non-lnverting Op-Amp (Input).
il 2 IN- Inverting Op-Amp (Input).
GS Gain Select. Gives access to output of front end ditferential amplifier for connection of
feedback resistor. c

4 | 4 Vget |Reference Voltage (Qutput). Nominally Vpo/2 is used to bias inputs at mid-rail (see Fig. &
and Fig. 10).

518 INH Iahibit (Input). Logic high inhibits the detection of tones representing characters A, 3, C
and D. This pin input is intemally pulled down. ;

6| 6 | PWON |Power Down (Input). Active high. Powers down the device and inhibits the oscillater. This
pin inputis intemally pulled down.

71| 8 QOSC1  |Clock (Input).

8N < OSC2 |Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and osc2
completes the intemal oscillator circuit.

3 |10 Vss Ground (Input). OV typical.

o n TOE |Three State Qutput Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
pulled up intemalty.

11-112-| Q1-Q4 |Three State Data (Output). Wheaq enabled by TOE, provide the code cormesponaing to the

14| 1S last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
impedance. - :

15 {97 StD Delayed Steering (Qutput).Presents a logic high when a received tone-pair has been
registered and the output latch updated; retums to logic low when the vottage on SYGT fails
betow VTS('

16 | 18 ESt Early Steering (Output). Presents a lagic high once the digital algorthm has detected a

= valid tone pair (signal condition). Any momentary loss of signal condition wil cause EStto
retum to a logic low.

17113 | SUGT |SteeringinputGuard time (Output) Bidirectional. A voltage greater than Vs, datected at
St causes the device to register the detected toae pair and update the output latch. A
voltage less than Vg, frees the device to accept a new tone pair. The GT output acss to
reset the extemal steering time-constant; its state is a function of ESt and the voltage on St

18| 20 Voo Positfve power supply (Input). +5V typical.

7 NC No Connection.
16
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Functional Description

The MT88700/MT88700-1 monolithic DTMF
receiver offers small size, low power consumption
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
low group tones, followed by a digital counting
section which verifies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

Filter Section

Separation of the low-group and high group tones is
achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters. the bandwidths of which correspond to the low
and high group frequencies. The filter section also
incorporates notches at 350 and 440 Hz for
exceptional dial tone rejection (see Figure 3). Each
filter output is followed by a single order switched
C2pacitor filter section which smooths the signals
prior to fimiting. Limiting is performed by high-gain
comparators which are provided with hysteresis to
prevent detection of unwanted low-evel signals. The
outputs of the comparators provide full rail logic
swings at the frequencies of thae incoming OTMF
signals. .

Decoder Section

Following the filter section is a decoder employing
digital counting techniques to detemine the
frequencies of the incoming tones and to verify that
they comesgond to standard DTMF frequencies. A
complex averaging algorithm protects against tone
simulation by extraneous signals such as voice while

Voo - ‘[
Voo l T o
SYGT Ve
i O |
R
L S S
MTBs8T00/
8700-1 lara~(ACUAVpo Vrsy |
Lk TP =RCHA Voo (Voo Vrsd]

Flgure 4 - Basic Steering Clrcuit

providing tolerance to small frequency deviations
and varniations. This averaging algorithm has beer
developed to ensure an optimum combination o-
immunity ta talk-off and tolerance to the presence ¢
intecfering frequencies (third tones) and noise. Wher
the detector recognizes the presence of two valic
tones (this is referred to as the “signal condition” ir
some industry specifications) the “Early Steering
(ESt) output will go o, an active state. Any
subsequent loss of signal condition will cause ESt ic
assume an inactive state (see “Steering Circuit).

Steering Clrcuit

Before registration of a decoded tone pair, the
receiver checks for a valid signal duration (referrec
to as character recagnition condition). This check is
performed by an external RC time coastant driven by
ESt. A logic high- on ESt causes Ve (see Figure 4) to
fise as the capacitor discharges. Provided signat

Q

V4

~

PRECISE
OfAL TONES

7

"4

- X=350 Hz -

Y=440 Hz :

OTMF TONES

.
/
/

ATTENUATION

A=337 Hz

(a8)

8=770 Hz
C=352 Hz

0=841 Hz
E=1209 Hz

/
/
/

F=1336 Hz
G=1477 Hz

v

]
=

H=1633 Hz

A

Y

O

AB C O
FREQUENCY (Hz)

1kHz

e
!

Figure 3 - Filter Respanse
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condition is maintained (ESt remains hign) for the
" validation period (tgTp), V¢ reacnes the thresnold
(Vrsy) of the steering logic to register the tone pair,
latching its corresponding 4-bit code (see Table 1)
into the output latch. At this point the GT output is
activated and drives v to Vpg. GT continues to drive
high as long as ESt remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output Hag (StD) goes high,
signalling that a received tone pair has been
registered. The conteats of the output latch are made
available on the 4-bit output bus by raising the three
state coantral input (TOE) to a logic high. The
sieering circut works in reverse to validate the
interdigit pause .between signals. Thus, as well as
rejecting signals too’short to be considered valid, the
receiver will tolerate signal interrugtions (dropout)
too short to be considered a valid pause. This facility,
tagether with the capability of selecting the steerng
lime coastants extemally, allows the designer to
tailor perfomance to meet a wide varety of system
‘2quirements.

Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, tne simple steering
ciccuit shown in Figure 4 is applicable. Component
values are chosen according to the formula:

trec=tor+tere
lio=loattgrs
The value of tgp is a device parameter (see Figure

11) and tgec is the minimum signal ducation to be
recognized by the receiver. A value for C of 0.1 pF is

GrP=(ReC)in(Voo/Voo-Vrsil
tora=(R(C1)In(Voo/Vrsy
Ro=(RAMA )

a} decreasing lgte: (torp<iara)

’GW#Rva)”'(Vod(Voc‘Vm)l
- Veo Gra (R IN(Voo Vrs)
Ao RAYR )
SUGT
=t

0) decraasng tora; {lare>taTa)

Figure S - Guard Time Adfustment

Oign | TOE | INH | 23St i O, | Qy | Qp | o
ANY | L | X | H z Z. 1z 17
v ] 8 ) x| H [ a |l o |
2 H X Y @ 9. | v | .0
3 H X H L N AT
4 H X H [\ 1 o | 9
H H X H [o¢ 1 o |
5 H X H o 1 [
7 H X H 0 1 1 '
3 H X H 1 Q 0 0
3 | H X H o 4l ) i 1
9 ), X Holea 9 | a1 4 a
” H X H 1 9 L
B H X | H 1 1 2 Q
A H L H 1 1 9 [
38 |t . H 1 1 12059
c H L H 1 T {ean 1
) H | G H Ao T o 0
A H [ L
3 H H L undetected, Ne outout code
wil remain the same as (e
call™ H L |previous cetectad coda
20 K H R

Table 1. Functional Decade Table

L=LOGIC LOW, H=LOGIC HIGH, Z=HIGH IMPEDANCZ
X = OON'T CARE

recommended for most applicatioas, leaving R to be
selected by the designer.

Different steering arrangements may be used lo
select independently the quard dmes for tone
present (lgp) and tone absent {gra). This may be
necessary to meet system specifications which place
bath accept and reject limits aa bath tone duration
and interdigital pause. Guard Bme adjustment also
allows the designer to failor system parameters
sucn as talk off and noise immunity. Increasing taec
imoroves talk-oif perfoanance since it reduces tne
probabpility that tones simulated by speech ‘wiil
maintain signal condtion loag enough to be
registered. Alternatively, a relatively snort tpec with
2 long tpy would be approgprate for extremely noisy
environments where fast acquistion tme ana
immunity to tone drop-outs are required. Design
information for guard time adjustment is shown in
Figure 5.
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Power-down and Inhibit Mode

A logic high applied to pin 6 (PWDN) will power down
the device to minimize the power consumotion in a
standby mcde. it stops the oscillator and the
functions of the fitters.

Inhibit mode is enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing characters A, B, C, and D. The output
code will remain the same as the previous detected
code (see Table 1). -~

Differential Input Coafiguration

The input arrangement of the MTB8700/MT88700-1
provides a differential-input operational amplifier as
well as a bias source (Vzq) which is used to bias the
inputs at mid-rail. Provision is made for connection of
a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 10
with the op-amp connected for unity gain and VRet
biasing the input at ,Vpg. Figure 6 shows the
differential  coanfiguration, which pemits the
adjustment of gain with the feedback resistor Rs.

Crystal Oscillator

The internal clock circuit is completed with the
addition of an external 3.579545 MHz crystal and is
nomally cennected as shown in Figure 10 (Single-
Ended Input Configuration). However, it is possible
to configure several MT88700/MT88700-1 devices
employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
coupled through.a 30 pF capacttor to the oscillator
input (OSC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 7
for details. The problems associated with
unbalanced loading are not a concem with the
arrangement  shown, i.e., precision balancing
capacitors are not required.

Ottferendal lnput Amp-“ﬂ«

Cy=Co=10nF
Ry=R(=R¢=100 kQ All resistors are 21% toleanca.
Ry=50kQ " R4=37.5 kQ All capaators are =5% iacanca.
I, il
RpAg

R
VOLTAGE GAIN (A, dith)= _ﬁz
1

INPUT IMPEDANCE

2
Zworr) =24/ R+ (T.:E')

Figure 6 - Differenttal Input Coatiguration

_! }_._ To CSC1 ot next
C MTBST00AMTRSET00-1
" X-tal

osct osx2

Oscz——t-—il-—— osct

C=30 o7
X-ta=3 579545 MHZ

Flgure 7 - Oscillator Connection

Parameter Unit Resonator
R1 Ohms 10.752
L1 mH 432
C1 pF 4.984
ca pF 373818
Qm - 89637
af Yo =02%

Table 2. Recommended Resonator Specifications
Note: Qm=quairty tactor of RLC mode, l.a., 12I/R1CT.
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. Applications

RECEIVER SYSTEM FOR BRITISH TELECOM
SPEC POR 1151

The circuit shown in Fig. 9 illustrates the use of
MT88700-1 devica in a typical receiver system. BT
Spec defines the input signals less than -34 dBm as
the non-operate level. This condition can be
attained by choosing a suitable values of Ry and R,
to provide 3 dB attenuation, such that -34 dBm input
signal will correspond to -37 dBm at the gain setting
pin GS of MT88700-1. As shown in the diagram, the
comgonent values of Ry and C, are the guard time
requiremeants when the total component tolerance is
6%. For better performance, it is recommended to
use the non-symmetric guard time circuit in Fig. 8.

erP=(ReCoin(Voo/ (Voo Vrsi!

eTa{R Clia(Voo/ Vi)

Voo Rp=(F1AMR )
c,

SUGT

il

atd Notes:
st R,=368K Q= 1%
X Rp=22MQ=1%
; C,=100nF = 5%

Figure 8 - Non-Symmetric Guard Time Clrecuit

Voo
Cy
omme O— 2 ..
g Ry MTB8700-1 7
kg T Voo
(G serh
—_]Gs sst{——annd Ry
I sO{}—— 0
O————Jine ad— 5
O——————Jpwon @——
0sC 1 R{F——0 NOTES:
% EJoscz Q1 ——0 Ay =102KQ 1%
Vss TOE Ry =71.5KQ % 1%

Ry=390KQ =1 %
Cy.Cp =100 nF = 5%

Xy =3.579545 MHz = 0.1%
Voo = 5.0V £5%

Figure 9 - Single-Ended Input Coafiguration for 8T or CEPT Spec
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Absolute Maximum Ratings'

I Parameter Symbol | Min Max Units
1 | OC Power Supply Vottage Voo 7 v
2 I Vottage on any pin Vy Vgs-0.3 Vog+0.3 \"
3 I Current at any pin (otner than supply) Iy 10 mA
4 | Storage tempecature Tste -85 +150 ‘c
S | Package power dissipation g ! 300 mw

T Sxceedng Mese vakues may cause pamanant damage. Functional operation undar tiesa conditions is not implied.
Qerate above 7S *Cat 16 mW /°C.  All leads soideced to board.

Recommended Operating Conditions - Vortages are wi raspact to ground (Vsg) Lnlass omenwisa saed.

i Parameter | Sym I Min I Typ: l Max l Units Test Conditions
1 | OC Power Supgly Voltage Voo | 475 5.0 9:25 v
2 | Operating Temperature To -0 +85 *C
3 | CeystalClock Frequency fc 3579545 MHz
4 | CrystaVClock Freq.Tolerance afc ' =0.1 %

"

Typscal figuces are at 25°C and are for design add only: notguaranteed and not sudject to producton tesong.

DC Electrical Characteristics - vyo=s.0vs s%. Vss=0V. 40°C £ Tg £ +85°C, unless onarwisa satec.

Characteristics Sym ! Min Typ: . Max Units l Test Conditions

| 1| S |Stanaby supply curent looq 10 25 HA | PWON=V4q

2 | 7 |Operating suppty cucrent oo 3.0 9.0 mA
_3_ i Power consumpiion Po 15 | mW [ fc=3.579545 MHz

Y

< High level input Viw | 35 vV |Vge=Sav
T Low level input vattage Vie 1.5 V. |Vgp=5.0v
T , |!oput leakage cument lyd/ly Q.1 LA |Vin=Vssor Voo
[7 ] N'| Pull up (source) current lso ZT: 20 A | TOE (pia 10)=0,
B Vpp=5.0V

8 é Puil down (sink) current I 15 45 pA INH—;‘:.OV. PWDN=5.0V,

Voo=5.0V

I e impedance (IN+, IN-) Riv | | 10 MQ | @ 1kHz
10| Steenng threshold vottage | Vg | 22 | 2.4 25 V. |Vgg =50V

1 Low level output voltage Voo Vss+r0.03| .- V No load
E 3 High level output voltage Vou | Vpo-0.03 ] v [Noload

13| T | Output low (sink) current loc 1.0 25 MA  |Vgour=0.4V
(12| & [Oumw high (saurce) cumeat | loy c4 | 0.8 MmA |Vour=46V
15 | ; Ve OUPUL Valtage Vaer 23 | 25 27 V. |Noload, Vpg = 5.0V
75— Vges OUTDUL resistance ! Ror 1 kQ

= Typwcad dgures ace at 25°C ana am for casgn ad onty: natguarntaed and not sugject o producton taseng.
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Operating Characteristics - v,,=5.0v=s%, VggV, 40°C S T, § +5°C unloss omerwisa stated.
Gain Setting Amplitier

Characteristics II Sym I Min I Typ* | Max | Units | Test Conditions
1 | Ingut leakage cucrent hin 100 nA VssSVins$ Voo
2 | Input resistance . Ry 10 MQ
3 | Input ofiset valtage Vos 25 mvVv
4 | Power suooly rejection PSAR 50 d8 1 kHz
S | Common mode rejection CMRR | 40 das 0.7S V<V, £4.25 V biased
At Vge =25V
5 | OC open loog vottage gain ] Avol 32 d8
7 | Unity gain bandwidth N\ \\ 2.30 MHz
8 | Output vaitage swing Vo 4.0 Vo, |load2100kQ 10 Vs @ GS
9 | Maximum capacitive load (GS) | C_ 100 | oF '
10 | Resistive load (GS) Ry 50 kQ
(" | Common mode range Veu 2.5 V. | Noload

MT88700 AC Electrical Characteristics - vy=5.0v =5%. Vsg=aV, <0°C $To S «85°C, using Test Clraud snown 1n

Agure 10.
Characteristics Sym | Min | Typ* | Max ' Units Notes*
Valid input signal levels (each | 29 +1 d8m | 1,2.3,56.9¢
! | tone of camposite signal) AR 7 | 889 | mVaus | 1.23.5.6.9
G 2 | Negative twist accept | 8 d8 | 2.3.6.9.12
3 | Positive twist acceot 8 | d8 2,3.6.9,12
4 | Frequency deviation accept [ =1.5% =2 Hz f 213.5,9
i 5 | Frequency deviation reject | =3.5% 2.3,5.9
S | Third tane toleranca -16 d8 2,3.4,5.9,10
7 | Noise tolerance - -12 @8 | 234.5.7.9.10
[8_ | Diaitone tolerance ! 22 | d8 2,3.4,58.2.11
= Typcal figures are 2t 25 *C and 2ce kirCesign ad 0nry: nol guaranteed 2nd not SUO(ecT (0 POGUCDAN tesang.
- "NOTES

1. SBm= decibels above oc belaw a refecence power of 1 myy Into a 600 ohm load.
2. Dlgrt sequance consssts of all OTMF tones.

3. Tone quton= 40 ms, tone pause= 10 ms. 1

<. Slgnal conaition coasists of rominal OTMF fraquandes.

5. 30m tones in comoasite signal have an equal amolituda.

3. Tone paic ts deviated by =1.5 %=2 Hz.

7. 3anawnam linuted (3 kHZ ) Gaussian nosa.

3. The oredise dial tone frequancies are (350 Hz and 440 Hz) = 2 %.
9. For an eqor rate of beqec thaa 1 ia 10,000.
10. Raterenced to lowes( leval lrequency companant in OTMF signal.
11. Aeterenced to the minimum vald accao( lavel.
12. Guaanteed by design and charactacizaton.
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MT88700-1 AC Electrical Characteristics - vyy=.0v=su. V=0V, 40°C £ To S ~45°C, using Test Grouit snown in

Frguce 10.
Characteristics I Sym | Min l Typ* l Max I Units i Notes*
Valid inout signal levels (each -31 + 9Bm | TestedatVpgp=5.0v
' | tone of composite signal) 21.8 869 v 123589
. MVaus
i : ) -37 d8m Tested atVgp=35.0V
s 2 | Input Signal Level Reject g 1,2.3.5.56,9
3 10.9 | MVgizs | S0P
5 3 | Negatve twist accept ' 8 c8 2.3,6.9.13
: 4 | Positive twist accept 8 a8 2.3.6.9,13
S | Frequency deviation accept | =1.5%=2Hz 23.5,9
_ 8 | Frequency Gaviation reject : =3.5% ! i 2.3.5.9
2 7 | Third zoae tolerance | N -18.5 | as 2.3.4,5.9.12
8 | Noise tolerance | I -12 a8 2,3,4,5,7,9.10
9 | Oial tone tolerance | | +22 a8 | 234.589.11
‘:‘ < Typscal figures are at 25 *C and are karcasign ad oney: nat guarntaed and A0 SUGiECT L0 POTUCHAN tesang.
?g_ *NOTES

1. cBm= decibels above or below a relarence power of 1 mW lato a 600 ohm load.
2. Digit sequenca consists of all OTMF lones.

Tone cucation= 40 ms, (one pause= <0 ms.

Signal conaition consists of nominal OTMF frequencies.

Botn tones in comoosite signal have aa equal amolitude.

7one paic is devtated by =1.5 %= 2 Hz.

8andwndth kmited (3 kHz ) Gaussian noise.

The precisa dial lone {requencias are (350 HZ and 440 Hz) = 2 %.

For an error rata of befter tnaa 1 in 10,000. %

10. Re(erencad to lowest level frequancy comoaneat in OTMF signal..

11. Relerenced to the minimum valid accapt level.

12. Reterencad to 7ig. 10 Input OTMF tone level at -25dSm (-28d8m at GS Pin) intelarence frequency range berween 48Q-3400HZ.
13. Guarantead by cesign and charactenzation.

BENO L
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AC Electrical Characteristics - v,q=5.0v=5%, Vgg=0V, 40°C £ To 5 ~35°C , using Tast Circut snown in Fiqure 10.

| Characteristics l Sym | Min i Typ* I Max l Units } Conditions
1 Tone present detect time | toe 3.t 14 ms  |Note 1
2 | t |Tone absent detectime ioa 0.5 4 8.5 ms  |Note 1
3 & Tone duration accept laec 40 ms |Note 2
4 L Tone duration reject Rec 20 . ms |Note2
5 | G |Interdigit pause accept Lo ! 40 ms [Nate 2
6 Interdigit pause reject ino 20 i ms |Note 2
7 Prooagation delay (St to Q) tsq | g | 11 | s [TOE=V
8 | o {Propagaton delay (St t St0) Heulin P12 16 ws  |TOE=Vpg
iy
S 1 1 |Output data set up (Q to St0) taswo ! 3.4 &5 |TOE=Vgg
p———— P
10 |  |Prooagation delay (TOE to Q ENABLE) tors S0 as  |load of 10 <,
T 53 pF
— 3 ;
1 Propagation defay (TOE to Q DISABLE)| terp 300 as [load of 10 kQ.
50 pF
12 | P |Power-up time toy 30 ms Note 3
— 0
13 | w |Powerdown time tog 20 ms
N ;
14 CrystaVclock frequency fc 3.5759 | 3.5795 | 3.5831 | MHz
15 | C [Clock input rise time tct 10 ns  |Ext clock
— L
16 | O [Clock input fall time tue 110 f ns  |Ext clock
c
17 | « |Clock inout duty cycle 0Ce | <0 50 50 | % |Extclock
18 Capacitive load (OSC2) @ 4 | 30 | oF
= Typ«cat figures are at 25°C and are loc casign ad oafy: notgrarniaed and nol SUOECT 10 POJUCTOA (asang.
*NOTES: 1
1. Useq for guacd-time calculation puposaes oaly.
2. These, usar acjustadle carametars, ace not Cavica soecifications. The adjustable se(tngs of (Nesa MINIMuUMSs and Maximums
: 2re recommManaations dasad UEAN Network requiramaeats.

Witn vaiid tone prasant at input, loy ¢quals time trom POWN going low uacit ESt going nign.

Voo
cl
OTMF  O—o|
Inowt Ry —=%
MT88700/MMTBE700-1
g H @l
IN- st ——T—="+ 4
g i
GS ESt :‘——-—vvv\J
Vew sOG——F——O
INH A F—T—0
POWN a0
osct x2{—m0O NOTES:
RyRp=100KQ * 1%
osc? atG——0 1
=he By 2,=300KQ 1%
33 = Cy.C5=100 nF + 5%
X-2b=3 579545 MHz = 0.1%

Fijure 10 - Single-Ended Input Configuration
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EXPLANATION OF EVENTS

HIGH IMPEDANCE
Q,0, DECODED TONE * (-1 m P ik — Ty
J [
toso _..f 2 | ]
[ g :
s ;
Lvsse -~ e
D

A) TONE 8URSTS DETECTED, TONE OURATION INVALIO, QUTPUTS NOT UPODATED.

8) TONE #n DETECTED, TONE DURATION VAUO, TONE DECOOED AND LATCHED IN QUTPUTS

C) END OF TONE #a DETECTED, TONE ABSENT OURATION VAUID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID
TONE.

0) QUTPUTS SWITCHED TOHIGH IMPEDANCE STATE.

g) TONE #n - | DETECTED, TONE OURATION VALID. TONE DECODED ANO LATCHED IN QUTPUTS (CURARENTLY
HIGH IMPEDANCE).

A ACCZPTABLE DROPOUT OF TONE 4n ~ 1. TONE ABSENT DURATION INVALIO, QUTPUTS REMAIN LATCHED.

G) ZNO OF TONE #n - | DETECTED, TONE ABSENT OURATION VALIO. QUTPUTS REMAIN LATCHED UNTIL NEXT
VALID TONE.

EXPLANATION OF SYMBOLS

Vo OTMF COMPOSITE INPUT SiGNAL

B SARLY STEZAING OUTPUT. iNOICATES DETECTION OF VALID TONE SREQUENCIES.

SVUGT  STESAING INPUT/GUARD TIME QUTPUT. DRIVES EXTEANAL RC TIMING CIRCUIT.

QiQ,  +EIT DECODED TONE QUTPUT. : F

510 DELAYED STEZRING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE 3EEN PRESENT/ABSZAT FOR THE
REQUIRED GUARD TWAE THUS CONSTITUTING A VALIO SIGNAL.

TOE  TONE OUTPUT ENABLE (INPUT). A LOW LEVEL SHIFTS Q,-Q, TO (TS HIGH IMPEDANCE STATE.

GEC  MAXIMUM OTMF SIGNAL DURATION NOT DETECED AS VALIO .

lasc  MINIMUM DTMF SIGNAL OURATION REQUIRED FOR VALIO RECOGNITION

to MAXIMUM TIME SETWEEN VAUD OTMF SIGNALS.

s MAXIMUM ALLOWABLE DROP OUT DURING VALIO DTMF SIGNAL

e TIME TO DETECT THE PRESENCE OF VAUIO OTMF SIGNALS.

toa TIME TO OETECT THE ABSENCE OF VALIO DTME SIGNALS,

Gt GUARD TIME. TONE PRESENT.

54 GUARD TIME, TONE ABSENT.

Figure 11 - Timing Dfagram
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Specifications and Applications

Information TELEPHONE SPEECH NETWORK
WITH
TELEPHONE SPEECH NETWORK WITH DIALER DIALER INTERFACE
INTERFACE

SIUCON MONOUTHIC

INTEGRATED CIRCUIT
The MC34014is 3 Teleohone Speach Network integrated circuit

whicn®incorporates adjustable transmit, raceive, and sidetone ’ i .
fuactions. a dc loop interface circuit, tone aialer interface, and a

r2gulated output voltage for a pulsestone dialer. Also incluged is

an 2qualization circuit which comoensaces gains for line length

variations. The coaversion from 2-10-4 wire is accomplished witn

3 supply voltage as low as 1.5 voits. The MC32014 is packaged

in 3 standacd 18-pin (0.3" wide) plastic OIP and a 20-pin SOIC

package. 18 ? SUFRAX

‘e Transmit, Receive, and Sidetane Gains Set by 1 LASTIC PACKAGE

3 CASE 707
External Resistors
® Looo Length Equalization for Traasmit, Receive, and
Sidetone Functions

® Operates Down to 1.5 voits (V+) in Speech Mode

® Provides Regulated Voitage for CMOS Dialer OW SUFFIX

® Speéech Amolifiers Muted During Puisa and Tone Oialing PLASTIC PACKAGE g @«

= 9 2

* OTMF Qutput Level Adjustable with a Single Resistor O?S;:CO ',
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PIN DESCRIPTION (See Figure 1)

N {Pin o1 Pin =) ! Pla 2| Pin 2| ! :
SOKC| 0P | Narmve | Descrigtion - | SOKC| O1P | Name | Ovscnocon i
t | i} MIC |Microonone negaave suooty. 3ias cue- 1" 10 V- g Negaave suooty. The most neqauve :
i | r3n¢ from tne siecr=t microonone is | nout cannecied (0 Tio and Ring twrougn ¢
3 freturnag to V- throuqa this oin, tnrough + e 50tanty quard Cloc4 BRcge. H
202040 Coledar PN SATHEOr whate 12 " YR | Requiated voitage outout. The VA vort-
kel w"(m“fd t" 20 ‘ntemal ute 3ge s raguiaed 3 1 2 and Dwses :ne -
::":;lo;:\?(:r:::mm. gaumon MeCroonore 3nd the so0eech Gircuits. An
2 Shone. intemat senes 0233 PNP TInuKOr Miows |
2 2 Transmk amoufier nout. lnout smoecance {0 F2GUI200A witn 2 ling vOltaGe a3 low |
i3 10 WL Signais from the micrognone a3 1.5 V. Cacactor C3 saorhizes the H
! 4r@ 10Ut througn cagacitor C3 to TXI. reguiator. :
3 i 3 i TXO | Teansmu amoufier outout. The ac signal 9 12 LC 1 9C 2aa capacitor. An external cacaator ©
! Current from tus outout flows nrougn C7 ana ana incemal resistor fom a low {
: the VQq semes oass transistor via RI to muikw_o«wvm V= 20d LR 20 ore~ A
Il Crive (Ne kne &LV &, Increasing A9 well vent 3C uqnals from cang loaded Bv tha
i i Cecr=ase (Ne 1gnal ot V =, Tha cutout is : ! 0 102d remsior AS. Forang LC D V =~ 2
! : < ! Dia3ed it =085V (9 allow iar maximum i | vl tam oft the ac 100a curreat sng
i H 1 sweing of 3¢ signars. Mae cicsaa loog ‘ 2 { increase the V = vouage.
ey i R I e e L 14§ 13 | 3 {0C1o3a renistor. Azwstor RS from LR 10
A i g 2 Y = Zetarmunes (ne 0¢ rewstance of the
LRy - , 5TA | Sidecone amoiifier outout Inout to ths (e4€0NONe. 3nd feMOves oower Citsica-
amolifier iz TXO, The mgnst a¢ STA can- Gon from the chio. The LR v 1s oisseq
Cels (e 1ae(0ne 3GAMS in (Ne racave 28 vous oeiow (Ne V = vouage (45 vorts |
amodi The tignal level a¢ STA in the tone aialing model. .
JErases w000 Kot 15 | 14§ V= | Poucve sucoly. V= s the couave hne |
5 H CC | Comoensanaa Cacacitor. A cacautor r vonage (from Tio & Aing) tMrougn the D
from CC 20 Ground will comoensaca the polanty guard bndge. All secoons of the ¢
1000 lengin equalirancn arcul wnen MC2014 3re cowered by V- H
tdqiaonsl Satiicy it reduired. In'most 17 | 15 | Vop | Vpo requlacor. Vg 13 e outout of a :
200tiCauonx SCremmng ogen’. WAL IYOe (eQUIALOF Wil 3 NOMenM volt-
7 3 = £auainnon amonfier outout. A portion 4ge of 13 V. The nominal outout current
ot the V- 1gnal is oresent on his oo (o 13 ncressed from 550 uA to 2 MA when
crovice negative feedback around the Gidiing. Cacaator C3 staodizes cre raqu-
transmw amouhar. The leedback 1ator 3na 3using the VpQ vortage cue- |,
Cecreesas wih nCreasing 1000 tengun, ! ing putse cialing.
Gunng (N xcimoedance of the arcuit 18 | 18 T | Tone mout The OTMF signal from 1 ‘
Svoeante L Craler orcust is inout at T througn an :
it | 7 i 3x1 | Recere amoutier sout Inout imoedanca extemad reustor A7. The currene a¢ Nis -
’ ! ! lax > 100 ¥01. Signats from the fina and amokfad 10-arive the line 3tV -
! ] + 3idetone amolifier ace summad ac AXIL. Increas.ng AT wiil recuca the DTMF Sut-
| 31 3 | AXO |Aecawe Amotfier outout AXQ s orasea (R e eovgmesasiale N i
| bY a 25 MA current sourca. Feeabacx iy e RO
} Matsias the dC bras voiaqe a¢ ~0.65 V. 19 | 17 | MS | Mode seiect This oin is conmnecea
i Incresung R4 (becweesn AXO and RXN) neouga an intemal 600 kN resstor (o e |
| il increasae the recerve Gamn, CL staoe- Ba3e of 3n NPN tranmsior. A Logss "1~
I hzes ine amonfier. C1 couoies e signals . {>2.0 V) setects e culsa aiakng mode. s
i @ the racerver. The L5 mA cument i A Logse 707 (<03 V) seiects tne tone 3
3 ! 30usCa s reduced 10 0.4 MA waen ; Ciaking mode.
; i Lgating T | 3 ! MT } Mute mout. MT it connected througn an
D' 1 3 D AMT i Racewer Mute. Tha ac racervar curment is i\ i intemat 100 1 re3is(0r 1O the Base of 2
: B 3 L reUeNed to V - (NFOUGA 230 00<¢n Collec- : % PNP ransisior, ‘i (ne emiGer aC Voo
H i 196 NPN tranusior ana a cacatiel 10 ¥Q 1 A Logee 737 (<10 VI waid muce e a=t-
. | f#31320¢. The 2ase of the NPN 13 con- j ~orx tor sxher Dulsa of tone Granng. A
! | rotled ov an iatemal muce signal Dunng 1 Logie T17 (>Vpg - 3.3 V) outs e N
H diahng (he tranuistor 13 o, leaving the ! MC22014 intg (Ne s04ecn mode.
! 10 XY 413100 10 senes With (Ne recervar.
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FIGURE 1 — TEST CIRCUT
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ABSQLUTE MAXIMUM RATINGS (Voltages referred to V=, Ty = 25°C) {See Note 1.)

‘[ Paicamater 4 Value { Units ]
{ ¥ = Voltage I -10. #13 | Vde |
{ VpQ (externaily agolied, V- = () | -1.0. ~5 | Vde
lvig i -1o.vs -39 | de
i MT. MS lnouts I -1.0.Vppg -1.0 | Vee
: Storage Temperature | -55, =150 | c
NOTZ 1: Devices snouid Nt De COerated aC Mese values, The “Rec o] q C " srowide
£3AAKI0NS for 23U a1 Ceveca ooeraton.
RECOMMENDED OPERATING CONDITIONS
Parameter | Value | Units
V+ Voltage (Soeech Mode} -15w0 -15 | Vde
(Tone Dialing Moge) =33w0-15 | Vde
! 1Tx 0 (Instantaneous) H Qo 10 : mA
i AmQgient Tamoerature ! -20to -30 ic
ELECTRICAL CHARACTERISTICS (Refer to Figuce 1) (Tq = 25°C)
;L Parameter {  Symbol 1 Min ! Typ | Max | Unis
UNE INTERFACE
| v~ voitage Ve i 1 i vde
| Nooo = 20 mA (SpescruPuise Mocel 26 i 12 8 i
! ‘'loog = 20 mA {SoeechPulise Mocel 3.0 H 3.7 14 |
i Mooo = 120 mA (SpeecvPulse Mode) 7.0 : 32 35 '
l lioap = 20 MA (Tone Moce) 4.1 ! < 5.7, i
| Moog = 30 mA {Tone Mode) B, 45 H S.4 6.2 !
, V=~ Current (Pin 12 Groundea) 1= i i ! mA
I V= = 1.7V (Spesch Mode) +0 : 8.8 35 :
1 Y= = 12V (SpeecrvPulse tAoges) | i S5 ‘ 3.4 125 ;
! V+ =12V (Tone Mode i i/ [B99¢ 7 3.8 140 i
i LR Level Shik (V= - v g) avig i Pliievdelsail
| (SoeectvPuise Mode) | —_ 1 27 — ! :
! (Tone Modge) | — i 13 = : |
| LC Terminal Resistance 1WA ittt 27 i b i « |
YOLTAGE REGULATORS
VR Voitage (V= = 1.7 V) vg ! [N] 1.2 13 Voo
i Load Regulation (0 mA < I < 5.0 ma) AVgaLp - 20 = mv
i Lline Regulation 20V < V= <55V AVR(AN | — s b - | mv
[ Voo Voltage (V< = 4.5 v Voo | 1.0 13 l 18 | vac
i Loaa Reguiation (0 < Ing < 1.5 mA) |
i 00
(Diating Moae) AVooro ! - 0.2 — Vde
i ~Line Regulation IAIl Modes) (¢0V <V~ < 3.0V) AVoolN | - 3 o mv
Max. Outout Current (Soeech Moce) 0osp | 378 530 i 1000 A
*4ax. Qutout Current {Dialing Mogel 1 lopoL ! .5 2.0 i 15 + mA
| Vop Leakage Current (V= = 0. Voo = 3.0V) i ook ! — H — i 1.5 i <A i
SPEECH AMPUFIERS
i Transmit Amolifier . ! H
Gain (TXI to TXO) ATXO — f 20 - viv
i TXO 8ias Voltage (SpeectvPuise Mocel VTxose Q88 ¢ 0.52 0.60 x vy
! TXO Bias Voitage (Tone Moge Mogel VTxoou YR-25 [ VR-30 - mv
! TXO High Vohage (SoewcrvPulse Moge) VTX0oH VR-2S i VR-59 = @V
! TXO Low Vohage (SpeectvPuise Maga) Vixou - | 125 250 mv
i TXIlnout Resistance Rrx| — ! 10 — o«
| Receive Amolifier :
{ AXO Bias Votage (All Moces) vaxo 245 ¢ 052 0.63 x VR
: X0 Source Current (Soeech Moge) ax0s? 1.3 ’ 20 = mA
AX0 Source Current (PulserTone Moge) 13X00L 200 ; <00 - A
| AXO Hign Vohage (All Moges) VaxoH VR-100 ; VR-30 — mv
i AXO Low Vohage (All Modes) VaxoL — L 3 159 . v
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ELECTRICAL CHARACTERISTICS — (continued) (T4 = 25°C)

Pacamater

| symbat

1 Typ Max i Units
MICROPHONE. RECEIVER CONTROLS
MIC Saturation Valtage (Speech Mode. | = 560 A | Voumic | - i 50 125§ mv
MIC Leakage Current (Dialing Mode, Pin 1 = 1.0 Vi MIC ¢ ! . i 9 5.0 i 2A
AMT Resistance (Soeech Mode) RRMTS? — i 30 15 a
i (Oialing Mode) R3MTo( 5.0 H 10 18 Y
! AMT Oalay (Dialing to Speech) RMT 2.0 i 4.0 i 20 ms
OLAUNG INTERFACE
| MT Inouc Resistance | Rmr 53 | 100 — | 30}
g 4T Inout Hign Voltage VIHMT Vop-0.3 | — i — .1 Vdc
| 8T Inout Low Voltage ViLMT - i — ! e i vde
I MS Inout Resistance I Ams | 220 [ 500 i — ! «Q
| MS Inout High Voitage ! vigms | 20 - — 1 vde
i MS Inout Low Volitage | vums i — ! — ' 0.3 i Vde ~
' Tl lnout Resistance | AN | — H 1.25 i - H £30)
i OTMF Gain (See Figure 2) (V=/V;p) | Aomme | 32 ' s h 52 | <8
SIOETONE AMPURER
Gain (TXO to STA) ASTA i | as
(Soeech Mode) @ Vig = 0.5V — —-1s — l
(Soeecn Model @ Vg = 2.5V — l -2 — i
{Pulse Mode) @ V| g = 0.2V e Bt -
(Pulse Mode) @ Vi g = 1.0V — i =21 — 1
! STA Bias Vohage (All Modes) VSTA 055 builpd 088 oW\ W (vq
EQUALIZATION AMPURER
Gain (V+ 10 €Q) Acq i ! c8
(Soeecn Model @ Vig = 0.5V - § =12 — l
{Soeecn Moce) @ Vig = 2.5V — t =25 - i
(Pulse Model @ Vi g = 0.2V oot & ’
(Pulse Model @ Vig = 1.0V - t -25 i —_
£Q 3ias Voltage veq i I Vee
{Soeech Mode) @ V|3 = 0.5V =M 55 G-
(Pulse Model @ VIR = 0.5V ' — ' 1.3 — '
iSoewcn, Pulse) @ Vig = 25V ' — | 33 — |

NOTE: Tyowai vaies ara not tested Of Guaranteed.
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SYSTEM SPECIFICATIONS (Ta = 25°C) (See Figures 1-4)

]

. Paramater i Mia | Typ Max ' U !
i Tip-Ring Valtage linctuding polarity guard bricge croo of 1.4 V) ! H H ! ivge
i (Speecn Moae) Yoo = 5.0 mA i —_ 24 i - je i
i logo = 10 mA ;- 3 ! = i
; llcop = W0 mA P 385 = i
H . a ! = = : ! 1
; itgop = ¢0 mA . b H 3.0 £ o ' :
| liogo = 60 mA s sy = :
i Transmit H 1 i
i Saintlrom Vg oV - (Figure 31 (liggp = 20 MA) i 23 o LIRERE IS § | i a8 :
i Gain change as lloog is 1ncreased ta 60 mA -3.0 -45 4' =38 3 28 :
! Oistornion ! = ol e s > |
| Outout noise S = = dBeme |
I Recerve i i !
i VRXO/VS(f = 1.0 XHz llggg = 20 mA) (See Figure ¢) i =18 =15 L =A% s <8 :
i Aecaive gan cnange as l|gqq is increased to 30 MA t-s50 I =30 : -z0 | =8 §
| Oistortion ! 3 — : 2.0 : — ? )
' Sidetone Lavei i . =8 i
{vQxoV - iFigura 3) i
; Wogb aBema, | 6 - i
i lgop = 80 mMA | — g31 L — !
Sicetane Canceitation g 20 25 ; — | a8 :
) L
Vax Vaxi N H : i H
t-———Q‘/_ (Fiqure 4:] ot IL_QV- (Figure 31| o ligop = 20 mA : i i i
OTMEF Driver ) 12 BN 52 | =8
V =iViq iFigure 2) liggp = 20mA ! i !
AC Imoeganca | : l a H
Soeecn moce (inct. Cs, See Figure 4) oo = 20Una [jmel — 750 I el !
Z3c = (00 =(Vg - ¥/ -) lloop = 50 ma | — 300 g~ ;
| Tons mode iinclucing C3) 20 mA < ljg50 < 60 MA i — 1630 i — ! '

NOTE: Typ«cais dre not tested Or guaranteed.

FIGURE 3 — TRANSMIT AND SIOETONE LEVEL TEST
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DESIGN GUIDELINES (Rater to Figure 1)

INTROOUCTION

The MC24014 is a speech network meant for connec-
tion to the Tip & Ring lines through a polarity guard
bridge. The circuit incorporates four amplifiers: trans-
mit, receive, sidetone, and equalization. Some param-
2ters of eacn amolifier are set by external components,
and in addition, the gains of the sidetone and equali-

“2ation amolifiers vary with loog current.

The line interface portion determines the dc volt-

3ge versus loop current characteristics, and pro-
vides the required regulated voltages far internal
and external use.

The dialer interface provides three modes of opera-
tion: speech (non-dialing), pulse gialing, and tone
(DTMF) dialing. When switching ta either gialing mode
some parametars of the various sectons are changed
in order 1o optimize the circuit operatan faor that mode.
The following table summarizes those changes:

TABLE 1 — OPERATING PARAMETERS AS A FUNCTION OF OPERATING MOOE

'I function | Speech [ Pulse ; Tone “
' LR Level Shit (V= - vig) 7V [ 27V | a3V '
! Vop Source Currant 550 uA i 20 mA i 2.0 mA i
§ Transmit Amolifier | Functional | Functional ‘ Inoo=rative
! MIC Switen (Pin 1) | On 51 [ ott i ot
Zqualization Amolifier See Traasfer Curves — Figure 3
Sidetone Amolifier Sew Transier Curves — Figure &
Receive Amolifier Output Current 2.5 mA <00 pA I 400 uA
| AMT (Pin 9) Impedance 800 10 xQ | 10 xQ
! OTMF Amolifier H inooerative lnoperative | Functional
l CC Vottage 7 Va3 VLR i ViR

OC LINE INTERFACE (Figure S)

The ac line inteface circuit (Pins 10, 12-14) sets the
dc voltage characteristics with resoect to the loco cur-
‘eat. The loop current eaters at Pin lTdwnere the internal

“circuitry of the MC34014 draws 5-6 mA. Pin 3 sinks

(typically) 3 mA through Rg. The remainder of the loop
cucrent is passed through Q3qq and Rs. The resulting

‘voitage across the entire circuitis therefore equal to the

voltage across Rs, plus the level shifk voltage from Pin
13 (LR) to Pin 14 (V +), nominally 2.7 volts in the speaech
2nd pulse modes. In the tone mode, the level snift in-
Creases 10 4.3 volts, (neinternal current changes slightty
(Figure &), and the current recuired at Pin 3 decreasas
{0 near zero. These cnanges increasa the equivalent dc

resistance of the circuit. raising the voltage at V=~ 1o
ensure adequate vottage ac Vg for the external tone
dialer. Sea Figure 7 for typical voltage versus loop cur-
rent characteristics.

Capacitar C7 at Pin 12 provides high frequency rolloif -
(above 10 Hz) so that Rg does not load down the soeech
and OTMF signals.

The voltage at Vg is aa internally regulated 1.2 volt
supply which pravices the bias zurrents tor the micro-
phone and the transmit amolifier outout (Pin 3). as well
as intemal bias for the vadous amolifiers. Caoacitor C3
stabilizes the regulator. The use of an (internal) PNP
transistor allows Vg to be regulated with a V + voltage
as low as 1.5 volts.

RGURE S — OC UNE INTERFACE

Ring

S7x




FIGURE 6 — INTERNAL CURRENT versus VOLTAGE

FIGURE 7 — CIRCUIT VOLTAGE varsus LOOP CURRENT
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TRANSMIT AMPUFIER

The transmit amolifier { from TXI to TXQ) is inverting,
with a fixed internal gain of 20 ViV (26 aB). and a typical
inputimpedance of 10 kQ2 (Figure 8). The inout bias cur-
rents are internally suoolied, allowing capacitive cou-
pling of the microphone signais (o the amolifier.

In the speech and pulse modes, the dc bias level at
TXO is typically 0.52 x VR (~0.63 V). which permits
the output to swing 0.55 volts in both positive and
negative directions without ctipping. The ac voltage
signal ac-TXO (the amplified spescn signal) is con-
verted o an ac current by Rq. The ac current oasses

througn the VR series pass transistor to V—, modu-
lating the loop current. The voltage signal atV — is out
of phase with the signal at TXI.

In the tone dialing mode, the TXO dc bias level is
clamoed at aoproximately VR-10 mV, rendering the am-
plifier inoperative. This action also reduces the TXObias
cucrent from 3.0 mA to less than 125 AL

MIC (Pin 1) is connected to an open-collector NPN
transistor. and provides the ground path far the micro-
phone bias current. In either dialing moae. the transistor
is off, disaoling the micropnone.

FIGURE 8 — TRANSMIT SECTION
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SIDETONE AMPURER

The sidetone amplifiec provides inversion of the
TXO signal for the reduction of the sidewone signal at
the receive amoiifier (Figure 8). Resistors Ry and R3
detecmine the amount of sidetone cancellation. Ca-
nacitor Cy provides pnase shift to compensate for the
onase snift created by the comolex impedance of the
Tio & Ring lines.

The gain of the sidetone amoplifier varies with the voit-
3ge at LR (Pin 13), in effect making it 3 function of the
loop curreat. The maximum gain is —15d8 (0.17 ViV)
at low 1000 currents, and the minimum gain is —21d8
{0.09 V/V) at high loop current (see Figure 3 for transfer
cucves). Far example, using 47 Q for Rs, the gain would
begin to decrease at ~30 mA, and would stoo decreas-
ing at =57 mA (speecnh mode). Tne dc bias voltage at
STA (Pin 4) changes slightly (=50 mV) with variations
in 1000 current. The output isinvened from TXO, wnich
is tne inout to this amoplifier. Since tne transmit amolifier
is inoperative in the tone dialing mode, tne sigetone
amolifter is also inoperative in that mode.

FIGURE 3 — SIDETONE AMPURER GAIN
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RECEIVE AMPURER

The gain of the receive amolifier from V+ to aXC)
isdetermined according to the following equation (refer
<o rigure 10):

Vaxg _Ra_(Xg#Ry) 1Acql (AT Ql ASTAIXRaxRe
v+ Ry ((Xcr/Rg) + R3) (Ra~ Rs) x A2

‘Where Ra = Ag/10 X2 (10 kKQ = R of Tx Amo)
Acq = Gain of Equalization Amo
ATxQ = Gain of Transmit Amp (20 V/IV)
AgTa = Gain of sidetane Amo
Xc = Imoedance of Cy at frequency of
intecest

The waveiorm at STA (Pin 4) is in phase with that at
V= ifor receive signals), hence the olus sign becween
the terms. Due to the varatons of Agq and ASTA With

icop current, the receive gain will vary by ~1.5 a8. If
capacitor Cy is not used, the above equation is simopli-
fied by deleting tne terms coataining Xc.

The output at AXO is inverted from V + in the receive
mode. In the transmit mode, the V r-to-AX0 onase re-
lationsnip depenas cn the amount of sidetone cancel-
laton (determined by A2 and R3 and Cy), and can vary
from 0* to 180°.

In the speecn mode. tne output current caoavility (ac
RAXO) is typicaily 2.0 mA. In either dialing mode. the
current capaoility is reduced to 400 A in order o reduce
internal curreat consumotion. This feature is beneficial
when this davice is used in conjuaction with a line-pow-
ered soeakerphane circuit. such as the MC34018. wnere
the majority of the looo current is needed foc the
soeakerphane.

AMT (Pin 9) is the recurn path for the receiver’s ac
current. This pin is internaily connected to an ooen col-
tector NPN transistor, parallelea oy a 10 k(2 cesistor. In
the soeecn made, the transistor is on. oroviding a low
impedance irom AMT 0 ground. In either dialing moae.
tne transistor is oif, muting the receive signal. This ore-
vents loud “clicks™ or loud DTMF tones from being
heard in the receiver during dialing. When switcning
irom eiher dialing mode to the soeech mode M7
switches from low to hignl, the RMT pin switches back
t0 a low impedance aiter a delay of 2-20 ms. The delav
ceduces clicks in the receiver associated with switching
from the dialing to soeech mode.

EQUILIZATION AMPURER

The egualization amolifier gain varies with loop cur-
rent, and is configured in the circuit so as to cause 3
variation of the network ac impedance (when looking n
from the Tip & Ring lines). The gain vares with the
voltage ac¢ LR (Pin 131, in effect making it a function of
the loop cucrent. The maximum qain is —2.5d8 (0.75
V/V) at high loop cucrent. and the minimum gainis —12
d8 (0.25 VAV) and low loao current (see Fqure 11 for
transier curve). For examole, using 47 (1 for R, the gain
would begin to increase at ~30 mA. and would st00
increasing at =57 mA (soeech model. The output signal
is in phase with the signal at V +. ‘wnich is the inout ta
this amolifier.

The de bias level 2t EQ (Pin 6) varies with tne voitage
a¢ LR (Pin 13) according to the curve of Figure 12 'n
most aoolications. tnis level shift is of limle coase-
quence, and may be ignored. If a particular circuitcon-
figuration snould te sensitive to the shift. however.
the output signal at £Q may be ac couoled to the rest
of the circuit

The equalization amolifier remains functonat in all
(hree modes, 3lthougn in the tone mode. its functian
has no consequence wnen the circuit is configured as
shown in Figure 1. i

Vpo REGULATOR .
The VpQ regulator is 3 snunt typ2 regulator which
supplies a nominal 3.3 volts for external dialers. and/or
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other circuitry. In the soeecn mode, ine outout current
capability at Pin 15 is"typically 530 pA. In either aialing
made, e current capacity is increased to 2.0 mA.

Voo will be regulated whenever V+ is >200 mV
aoove the regulated value. AsV + is lowered, and the
internal pass transistor becomes saturated, the circuit
steers current away from the external load through an
internal current source. in order that the Vpp caoacitor
(CS) does not load down speech and OTMF signals ac
V+. AsV+ is lowered below 1 volt. Pin 15 switches
to a high impedance state t0 pravent discharging of
any storage capacitors, or batteries used for memory
retention.

The VpQ voltage is unaifected oy the choice of co-
erating mode.

OIALER INTERFACE

" The _dialer interface consists of the moce control
oins, MT and MS (Pins 18 and 17), and thz OTMF cur-
rent amolifier.

The MT pin, when at a Logic “1* (> Vpg — 0.3 V),
sets the circuit into the speech made, independent of
the state of the MS pin. When the MT oin is at 2 Lagic
“0” (< 1.0 V), the dialing modeis determinea by the MS
pin. When MS is at a Logic “1” (> 2.0 V), the circuit is
in the pulse dialing mode, and when at a Logic “0” (<
0.3 V) the tone (OTMF) mode'is in effect.

The inoutimpedance of the MT pin is typically 100
X, with the input current flowing out of the pin
(from Vpp). The input imoedance of the MS pin is
typically 800 kQ2. and the inout cucrent Hows in(o the
pin (Figure 1).

The OTMF amplifier (Figure 13} is a current amolifier
which transmits OTMF signals (o the V + pia. and con-
sequently onta the Tip & Ring lines. Wavefarms from a
OTMF dialer are input at T1 (Pin 16) tarough a current
limiting resistoc (R7). Negative ieedback around the am-
plifier reduces the cverall gain so that recurn loss soec-
ifications may be mer. The voltage gain is calculated
using the following equaton:

V= 30 Rc

Vi T 01 + 0795R; - 0.4RcA7)

iRe. Ry in x02)

wnere Rg = R(/2 Q2 (2 XQ = internal dynamic
imoedance)

Using 22 Q) for Ry, and 800 f1 for Ri, the voltage
3ain is a nominal 4.3 d8. The snimum loap current
at which the circuit of Figure 1 will operate without
distortion is 12 mA.

The OTMF amolifier is funciional only in the tone
dialing mode. and the waveform at V + is inverted
from that at TI. The Ti pin recwires a dc bias current
{into the pin) of 20~50 nA, which may be supolied by
he Tone dialer circuit, or by using the biasing scheme
of Figure i4.

CC (PIN S)

The CC pin (Compensation Capacitor) has two func-
{ions: 1) to provide equalization loop staoiiity where the
normal stabilizing components ars ineffective; and 2)
to allow optional control of the equalization functions.

in most aopiications, the capaditor at LC (Pin 12} pro-
vides the required stability, and no further compensa-
tion is required. In applications ‘wnere changes are
forced ac Pin 12 and/or 13 (e.g-. se= Sigure 23), ihe LC
capacitor’s effectiveness may belost. The addition of a
10 pF capacitor to Pin 5 will provide the required ad-
ditional comoensation.

The CC pin may be used to force the looo length com-
pensation ciccuits to specific modes. Grounding CC wilt
set the sidetone and equalization amolifiers at the low
looo current values. Cannecting CC to VR will set the
amplifiers ac the high-loco current vaiues.

Variations in the curves of Figures 9 and 11 may be
ootained by using external resistors from LR to CC, and
iram CCiwo V—.

FIGURE 10 — RECEIVE CIRCUIT
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FIGURE 11 — CQUALIZATION AMPUFIER GAIN

FIGURE 12 — £Q (PIN 8) OC VOLTAGE
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APPUCATIONS INFORMATION

AC IMPEDANCE

One of the basic problems with earty telephones is
that the perfarmance varied with different line lengths
(distance from the Cantral Office to the telegnanel. If a
pacticular phone were ootimized for snort loogs and
then connected to a long loop, botn the transmitted and
receive signals would be difficuit to hear. On the other
hand. phones optimized for long loops would then be
annoyingly loud on short logos. The process of equal-
ization is one whereby the perfarmance is forced to vary
with loop lengtn inversly to the expected variatians.
Monitoring of looo length is accomplished by monitor-
ing the loop current at the teleohone. In the MC34014,
looo length equalization is provided by varying the ac
imoedance of ine tzleghone circuit. In this manner the
MC34014 mimics a passive network, with varistars pro-
viding the equaiization.

Figure 15 deoicts tne situation in ine receive mode.
The receive signal coming from the Cantral Offica is Vs
and is independent of tne laoo lengtn. Zg is the ac
imoedance of the Cencrai Office, Aominally S00 . Zis

the characteristic impedance of the ohone line, and is
a nominal 600 (. The signal aoplied to the line (V1) is
therefore a portion of Vs. That signal is actenuated by
the distributive impedance of the phone line, with a re-
sulting signal V2 at the telephone. The amglitude of Va
depends on the amount of attenuation, the impedance
ofthe phone line at tne telephone and the acimpedance
of the telephone (Z,.), accoraing to:
5= Vix Zy¢
Zac + It

where Viis the squivalent signal source at the re-
ceive end of the phone line, providing the signal Va2
nrougn the imoedance 2qual to the Sharacterisiic
imoedance of ine line (ZL). The value cf V] depencs
aon how much V1 has been attenuatad by the iength
of ohone line. 3y increasing Z3c on long loops. Vais
a greater poction of VY, resulting in a strongar receive
signal at the telepnone.

FIGURE 15 — RECEIVE MODE

Office Phone Line
ic

|
i

Figure 16 depicts the situation in the transmit mode.
In this mode, the MC34014 is an ac current source, with
2 finit2 outputimopedance, Todulating the loop current.
The voltage signal V is therefore ecual to the ac signal
current acting on Z,¢ in oarailel with the cnaractensic

impedance of the pnone line 1Z). The signal is actan-
uatec Dy the distributive impedance of the pnone line,
2nd 50 only 3 oortion of that signal (V3) aooears ac the
Central Office. 3y increasing Z,c oa long loocos. Vqis
increased, resulting in 3 higher signal leval at Va.

AGURE 16 — TRANSMI(T MOOE
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The ac impedance of the telephaone circuit is deter-
mined by the transmit ampiilier, equalization amolifier,
and external resistors Ag, Rg, and Rq. In Figure 17, a
20ction of the receive signal atV = Jopears at EQ. That
signalis reduced at TXI by the Rg-Rg divider (the =lectret
microphone is a high impedance). The signal at TXl is
then amplified by 20, and that signal (at TXOQ) is con-
verted t0 an ac current by R9. The acimpedance of the
circuit is therefore V+/ITXQ. and is defined by the fol-
lowing equation:

(1 + Rg/Rs) (Rq)
20 x Ax (RgRg)
where A = the gain of the equalization amplifier

Zyc =

Since the gain of the equalization amplifier vares by
a factor of 3, the ac impedance will vary the same
amount. Using the resistor values indicated in Figure 1,
the ac impedance will vary from 280 0 (short loog) to
340 Q2 {long loop).

When calculating or measuring the ac imoedance. ca-
pacitar C5 (=3.0 k1 at 1.0 kHz) and the dynamic imped-
ance of the MC34014 (~10 k1) must be taken into ac-
count. If the micropnone has an impedance lower than
that of a typical electret. then its dynamic impedance
must be accounted for in the above equation.

o

(0.25 t0 0.75)
FIGURE 17 — DETERMINING AC IMPEDANCE
From
Tio & Aing |y _
Ecualization
VR A
9

VR a9
Regulator ,

Amg

if a variation in Z,¢ of less than 3:1 is desired. the
ciccuit configuration of Figure 18 may be used. The ac
impedance is the parallel comoination of Ry and the

imoedance presented by-the remainder of the circue,
With the values shown in Figure 18. the ac imordance
varies from 400 Q to 300 N.

FIGURE 18 — REDUCED AC IMPEDANCE VARIATION
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TRANSMIT DESIGN PROCEDURE

Referring to Figure 17, first select Rq for the desired
maximum output-level at Tip & Ring, assuming a signal
level ac TXO of 1.0 V p-o. The maximum signal level at
Tip & Ring will be approximataly:

Vo) (2)
Ag

where Zi_is the characteristic ac impedance of the
phone line. Caoacitor C5 and the =10 k1 dynamic
impedance of the MC34014 must also be considered
in the above comoutation, since they are in parallel
with Z.

The next step is to select the Rg/Rg ratio, accarding
to the required Z5¢, using the equation on the previous
page. Then Rgis salected to set the microphone sen-
sitivity. Rg is typically in the range of 0.5 k to 1.3 kA,
and is deoendent oa the characteristics of the micro-
200ne. 35 is then calculated from the above men-
tioned ratio.

FIGURE 13 — ALTERNATE MICROPHONE BIAS

N uF I $s00 MC34014

Zlectret
Microohone

The overall gain from the microphone to V « will vary
withlooo current due to the influence of the equalization
amplifier on TXI. The signal at£Q is out of phase with
thacae TXI, therefore the signal atV + decreases as loog
current(and the EQ signallincreases. Yaraticas aca typ-
icaily 2.0 10 5.0 d8 and deoend largely on the impedance
charactedstics of the microonone.

ALTERNATE MICROPHONE 3IASING .

!n the event that the microonone cannot be properly
Siased from the 1.2 vait VR suoply, a higher voltage can
Se ootained by biasing from the V+ supply. The con-
figuration snown in Figuce 19. provides a highervoltage
to the microphone, and also filters the speech signals
at V+ from reaching it. preventing an oscillatory loop
from forming. The maximum voltage limit of the
microphone must be considered when biasing this way.

If-a dynamic microphone is to be used in olace of an
lectret unit, the circuit in Figure 20 will buifer its low
imoedance from the MC34014 circuit, maintaining the
high impedance required at the junction of Rg and Rs.
The circuit snown provides a gain of =2.6 for the mi-
croonone signals, and can be adjusted by varying the
160 Q resistoc.

HANDSET/HANDS-FREE TELEPHONE

Figure 23 indicates a circuit using the MC34014
speecn network, MC34018 speakerphone circuit, and the
MC34017 tone ringer to provide a comolete teleghone/
speakerphone. Switch HS (coataining one normaily
ooen and one normally closed coatact) is the hook
switch actuated by the handset. snown in the oa-hook
pasition. When the handset is oif-hook (HS1 open, HS2
closed), power is applied to the MC34014, and conse-
quentty the handset. and the CS pin of the MC24018 is
held high so as to cisable it. Upoa dosing the two poles
of switch SS, and placing switch HS in the on-hook po-
sition, power is then applied to both the MC34014 and
the MC34018. and CS is heid low. snabling the speak-
erphone function. Anyume the nandsetis removad from
switch HS, the circuit reverts ta the nandset mode. The
dgiode circuitry sets the MC3401< to the pulsae dialing
mode (0 mut2 the handset microohone and receiver
when using the speakerpfone. 7o comoensate for the
cifferent equalization resoonsea of the MC3<¢014 ‘wnen in

FIGURE 20 — INTERFACING A OYNAMIC MICRCPHONE

1Sk
0.1
Oynamic 27k
Micropnane
(150 Q)

the pulse dialing mode (Figures 3 and 11), the 47 Q) re-
sistor normally found at Pin 13 of the MC34014 isinstead
divided inta two resistors (33 (2 and 15 Q). This arrange-
ment provides similar equalizatoa resoonsa in batn the
handset and in the speakemnone modges. Since the LC
capacitor (Pin 12) is ineffective in the soeakeronone
mode, a capacitor is added at Pia 5{CC) to provide com-
pensation {or the equalization looo when the soeakec-
onone mode is in effect.

SWITCHABLE TONE/PULSE TELEPHONE

Figure 21 indicates a switchaole tone/pulsa teleonone
circuit using the MC145412 tonesputsa dialer, }C34014
speech network, and the MC34017 tone ringer. The di-
aler is programmable, and can store uo to i0 phone
aumbers. As can be seen, the intecface 0 the MC34014
is straightforward.

PULSE ONLY TELEPHONE

Siqure 2Z incicates a pulse oaty teleonone circuit us-
ing the MC145403 pulsa dialer, MC34014 speech net-
work, and the MC34017 tone ringer. The dialer has last
number redial, and provides a padfier tone to the re-
cetver dunng dialing.



RGURE 21 — COMPLETE TELEPHONE WITH PULSE/TONE DIAUNG
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Recommended External Components
Piezo Sounder

Models KSN 1113-1116
Motorola, Inc,

Albuquerque, N.M.

505-822-8801

TRANSIENT PROTECTION & RFl SUPPRESSION

Protection from voltage transients is necessary in
most teleohone circuits, and may take the form of zener
diodes, RC or LC flters, transient Suppressaors, or a com-
bination of the above.

Potential radio frequency interference problems
should be addressed 2acly in the electrical and me-
chanical design of the teleonone. RFl may enter the cir-

Microphone/Receiver
Microonone model EM-35
Receiver model DH-34
Primo Microphone, Inc.
Elk Grove Village, Il
312-595-1022

Micropnone Model XUC7123
Hosiden Electronics

Chicago, lil.

312-955-7707

cuitry througn the Tip & Ring lines, thcough the micro-
phone and/or receiver leads in the handset cord, or
theough any of the wiring or PC boacd traces. Cearamic
deccupling capacitors. ferrite beads, and other RFI
suppression techniques may be needed. Good PC board
design techniques, such as the avoidance of loaos,
should be used. Long tracks on high impedance noces
should be avaided.
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6-Pin DIP Optoisolators
Transistor Output

The ¢N2S/A, 4N25, tN27 and ¢N28 cevices consist of a galkium arsende mnfraced

emiting diode optically coupled to a monalithic silicon phototransistor catector.
* Most Economical Qotoisalator
¢ Meets or Excezas all JEDEC Registered Spaaificatons

Applications

* General Purnose Switcning Circuits

+ lnterdacing ang coucling systems of
different ootentials and impegances

* VQ Interfacing
+ Solid State Retays

MAXIMUM RATINGS (T = 25°C uniess otnerwise noteq)

4N25*
4AN25A~*
4N26>

(CTR = 207 Minj

4N27
4N28

(CTR = 10°% Minj
“Motorola Preterred Owvices
STYLE 1 PLASTIC

o Rating

o

STANDARD THRU HOLE
CASET30A04

T~ LEADFORM
WIDE SPACED 0.4"
CASET300-05

“STFT LEAOFORM
SURFACE MOUNT

CASE 730C04
(STANOAROD PROFILS)

L
CASETI0FR04
(LOW PROFILE)

[ symoot [ vaiue Unet
INPUT LED
Reverse Votage va 3 Vouts
Forwarg Cument — Conanuous Ig 3 mA
LED Power Diss0a00n @ Ty = 25°C » Pp 120 mw
witn Negigedie Power i1 Qutout Oetectoe g
Oerate 200ve 25°C 1.41 mwrC
QUTPUT TRANSISTOR
Cottecior-Emitter Vortage veceo 0 Voits
Emmter-Cottector Vorage Veco 7 Vorts
Collecior-8ase Voitage veso w0 ‘ors
Colecor Cument — Conanuous 'c 150 mA
Oetector Power Dissicason @ Ty = 25°C . PD 159 mw
it NeGhiqila Power in nout LED
Oarate a0ave 25°C .78 awrc
TOTAL DEVICE
lsolacon Surge Voitage (1) Viso 7500 Vac
(Peax ac Vortage, 50 Hz. 1 sac Ouraoen)
ot Davice Power Oissicacon @ Ty = 25°C Po 259 mw
Oerata a00ve 25°C 2%¢ awrC
Amarent Ocerang Temoeraturs Range (2) TA -351+100 <
Slorage Temoeranie Range Tsig =351 «150 c
Soidenng Temoecature (10 sec. 11167 from casa) Te 250 ‘C

1] 1801400M 208 +ORI00 @ 1 FRT OPVe8 CramecC Ormavae raarg.
FwNN‘MINianM&S“I.‘m

<h~wn°n‘7mﬂo—-ﬂ-q5mu.ﬂw

SCHEMATIC

1C— s
X

N o
10— d &
PN, LED ANOOE

2 LED CATHOOE
1 NG
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4N25, 4N25A, 4N26, 4N27, 4N28

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noceal

e Chancteristc ! Symool | Mia | Typ | Max | Umx |
INPUT LED
Forward Voltaga (Ig = 10 mA) TA = 25°C Ve — 115 15 | vas |
Ta = -35C = 13 -]
Ta = 100°C - 1.0 R
Reverse Lzakage Current (VR = 3 V) 1 i —_ - 100 | auA
Ciacaatance (V = QV. { = 1 MHz) | Cy o B TR R
QUTPUT TRANSISTOR
Collector-Zmitiar Dark Current $N25.25A.26 27 ‘czo | - 1 I 30 AA
(Veg = 10V, T4 = 25°C aN28 | i — 1 00
Vez = 10V, T4 = 160°C) AllOevicss | 1czg ] — T e e
! Zollector-3ase Darx Current (Veg = 10V i ‘cso 1 — 2.2 i —_ i nA i
l Collector-Emicter 3reakdown Voltage (g = 1 mA) i Vigriczo | 30 i 45 - vous |
i Callector-3asa 8reaxdomn Voltage (Ic = 103 uA) YIgRICSO : 0} w1t — i vors i
Emiaer-Collector 8reaxdown Voltage flc = 160 uA) VigRIECO ! 7 i JH - ' Voics |
OC Current Gain lic = 2mA. Veg = 5V) i hee | - | N - | - !
Collector-Emiter Caoacitance {f = 1 MHz, Yz = 01 I Cce | - | 7 H — 1 F !
Collectar-Basa Capacitance if = 1 MHz. Vcg = Q) Crg | et WS — | oF
Emiqer-8ase Caoacitance (f = | MHz. Veg = 0) Cz=g | <A | 3 | - 1 oF
COUPLED
Outout Collector Current (g = 10 mA. Vcg = 10 V) ic | I mA
<N2525A.26 2 - !
1N27.28 1 33 !0 E
Collectar-Emirter Saturation Voltage lIc = 2 mA. Ig = 50 mA) I Weelshal 1! [ 14 OJFO | F s | vau
Turn-On Tima (If = 10 mA. Ve = 10V, Ry = 100 () i oo J O s (JE s
[ Tum-Off Time (Ig = 10 mA, Vee = 10V, AL = 100 Q) ‘ ot | —_ I 45 ! —_ i us H
| Aise Tima I = 10mA. Voe = 10V, AL = 100 M oINS T & TE =
Fall Time (If = 10 mA. Voe = 10 V. R = 100 0} i Y P O JN- 0 s
Isolation Voltage (f = 50 Hz. ¢ = 1 sect | MEoNFiNasw | HF—- i oo
me" Resistance (V = 300 V) ] so i it - ! = a
usolaucm Capacitance {V = O V. [ = 1 MH2) | Ciso : - i 2.2 i - | oF

TYPICAL CHARACTERISTICS
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Figure 1. LED Forward Vottage versus Forward Current
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4N25, 4N25A, 4N26, 4N27, 4N28
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Figure 3. Collector Current versus
Collector-Emitter Vohage
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