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ABSTRACT

This project is a Private Automatic Branch Exchange ( PABX ) that is an equipment for
expanding the capability of telephone lines from the Telephone Organization of Thailand { TOT ). It can
expand 1 telephone line from TOT serve 8-internal-telephone lines so that it can be used in a small
office, factory or house. The users can connect to the other internal terminals directly. The automatic
racorders is used to answer automatically without operators. There are many advantages of PABX for
sxample comfortable, improves speed of operators, reduces cost for employing operator, and can

operate all times.
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852 1209 7 H 0 1 1 1
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941 1336 0 H o —8 1 0
941 1209 * H 1 0 1 1
941 1477 # H 1 1 0 0
697 1633 | A H 1 1 0 1
770 | 1633 B H 1 1 1 0
; 852 1633 c H 1 1 1 1
941 1633 D H 0
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INPUT IMPEDANCE

1 2
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;PABX.ASM
;DESCRIPTION  CONTROL PABX
; ASSEMBLER SXA51

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

ORG 0000H

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

;********** INTERNAL RAM * Kk k ok kokkkkk

COL_NUM EQU 20H
MARK_ COL EQU 21H
COL_DATA EQU 22H
COL_STD EQU 23H
COL_HOOK EQU 24H
COL_HOOK1 EQU - 25H
COL_RING1 EQU 28H
COLBUSY_S EQU 2BH
COLREAD_S EQU 2CH
COL_ON_S EQU 2DH
COLRING_S EQU 2EH
COL_RING EQU 2FH
COL_CNT1 EQU 30H
COL_CNT2 EQU 31H
COL_CNT3 EQU 32H
COL_CNT4 EQU 33H
COL_CNT5 EQU 34H
COL _CNT6 EQU 35H
EXT_ NUM EQU 36H
MARK EXT EQU 374
EXT_DATA EQU 38H
EXT HOOK EQU 39H
EXTBUSY S EQU 3AH
EXTREAD S EQU 3BH
EXTRING_S EQU 3CH
EXT_RING EQU 3DH
EXTCALLNUM EQU 3EH
EXTCALL Bl EQU 3FH
EXTCALL B2 EQU. 40H
EXT CALL EQU 41H
EXT1 CALL EQU 42H
EXT2 CALL EQU 43H"
EXT3_CALL EQYW 444
EXT4 CALL EQU-~  45H
EXT5_CALL EQU 46H
EXT6_CALL EQU 47H
EXT7 CALL EQU 48H

EXT8 CALL EQU 49H



;********** INSTALL PORT *kkkkk ok kkk

COLDIS_ P
COLHOOK P
COLDTMF_P
WORDCTLI P
COLANS_P
TOE_P

DATA STD P
WORDCTL2 P
DATAIN P
STROBE_P
SPEECH_P
WORDCTL3_P
EXTHOOK_P
EXTBELL_P
WORDCTL4 P
WORD1 CTT
WORD2_CTL
WORD3 _CTL
WORD4_CTL

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

OBOOOH
0BOO1H
OBOO2H
OBOO3H
0COOO0H
0CO001H
0C002H
0COO3H
OEOOOQOH
OEOO1H
OEOO2H
OEOO3H
OFO000H
OF001H
OFO003H

91H

90H

89H

80H

;8255 NO.1

;8255 NO.2

;8255 NO.3

;8255 NO.4

;*********** POWER DELAY kkhkhkhkhkhkhhkhkhkhhkdkdhkhdd

POWERL D:
POWER2 D:
POWER3 D:

MOV
MOV
MOV
MOV
DJNZ
DJINZ
DJINZ

SP, #50H

B, #01H

RO, #20H

R1, #80H

R1, POWER3 D
RO, POWER2_D
B, POWER1 D

;*********** CLEAR INTERNAL RAM * %k ke k ok ok ok ok ok ok Kk

CLR_RAM:

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

MOV
MOV
MOV
INC
DJINZ
MOV
MOV

MOV
MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MoV
MOV

B, #30H

RO, #20H

@RO, #00H

RO

B,CLR_RAM
COL_HOOK1 , #0FFH
COL_RING1, #0FFH

DPTR+ WORDCTL1_P
A,#WORD1_CTL
@DPTR, A

DPTR, $WORDCTL2 P
A, #WORD3_CTL
@DPTR, A

DPTR, #WORDCTL3_P
A, #WORD4_CTL
@DPTR, A

DPTR, #WORDCTL4 P
A, $WORD2_CTL

INSTALL PORT **%*kxkkkk****



MOVX @DPTR,A

;***************** CLEAR PORT Fhkok ok k ok dkokokkkohokok

MOV A, #00H

MOV DPTR, #DATAIN P
MOVX @DPTR, A

MOV DPTR, #STROBE_P
MOVX @DPTR,A

MOV DPTR, #EXTBELL_P
MOVX @DPTR, A

MOV DPTR, #COLHOQK P
MOVX @DPTR,A

LOOP1: MOV DPTR, #SPEECH_P

MOVX @DPTR,A
PUSH ACC

MOV A, #0FFH

MOV DPTR, #STROBE P

MCVX @DPTR,A

MOV RO, #80H
DELAY1: DJNZ RO, DELAY1

MOV A, #00H

MOVX @DPTR,A

POP ACC

INC A

CJINE A, #10H, LOOP1

;*************** MAIN PROGRAM kkdkkkkdkkkhkdkkxk

MAIN LOOP: MOV A, #00H
LCALL  FUNC_A
MOV A, #00H

LOOP_B: MOV EXT NUM,A

PUSH ACC

LCALL  FUNC B

POP ACC

INC A

CJNE A, #08H, LOCP” B
LJMP MAIN LOOP

;*************** HAND/ F‘U’NCTION kEhkhkbhkhkkkkhkhkkx

FUNC_A: MOV A, COL_NUM
MOV DPTR, #COLMARK_TB
MOVC™ R, @A+@DPTR
MOV MARK_COL, A
MOV A,MARK COL ;CHECK COLHOOK STATUS
ANL A, COL_HOOK
Jz NOHOOK_A
MOV A, MARK COL ; CHECK COLREAD STATUS
ANL A, COLREAD_S
JNZ READ A
MOV A, MARK COL ;CHECK COL ON STATUS
ANL A,COL_ON_S

JNZ COL_ON- A



READ A:

COL_ON A:
NOHOOK_A:

COL_EXT1:

COL_RBT C1:

RBT DELAYL:
RBT DELAY2:
RBT_DELAY3:

COL_RBT C2:

MOV
ANL
JNZ
MOV
ANL
JNZ
RET

LJMP
MOV
MOV’
MOVC
MOV
MOV
MOVX
ANL
JNZ
RET

MOV
ORL
MOV
ORL
MOV
MOVX
ANL
MOV
MOVX
MOV
MOV
MOVC
MOV
MOV
ORL
MOV
RET

MOV
MOV
INC
MOV
MOV
MOV
DJNZ
DJNZ
DINZ’
Mov
XRL
JZ
RET

LCALL
MOV
MOV
MOV

A,MARK COL ;CHECK COL RINGBACK STATUS
A,COLRING S

COL RBT C1

A,MARK COL ;CHECK COL BUSY STATUS

A, COLBUSY S

COL_BST C1

COL_ON B
COL_NUM

DPTR, #COLRING_TB
A, @A+DPTR

RO, A

DPTR, #COLDIS_P
A, @DPTR

A,RO

COL_EXT1

A,MARK COL ; SEND COL HOOK
A, COL_HOOK

COL_HOOK, A

A, #10H

DPTR, #COLHOOK_P

@DPTR, A

A, #0EFH

DPTR, #COLHOOK_P

@DPTR,A

A, COL_NUM

DPTR, #ANSWER TB

A, @A+DPTR

DPTR, #COLANS P

A,MARK COL ;SET COL ON STATUS
A,COL_ON_S

COL_ON S,A

A,COL_CNT1 ;CHECK COL COUNTER = FFH
RO, A

@RO

B, $01H ;DELAY COL RING BACK TONE
R1, ¥0FFH

RZ, #0FFH

R2,RBT DELAY3

R1,RBT DELAY2

B, RBT DELAY1

A, #0FFH

A, @RO

COL_RBT C2

ST _RBT COL ; STOP COL RING BACK TONE
A, ZCOL RING1  ;STOP EXT RINGING TONE
R1,A

A,QGR1



COL_BST Cl:

COL BST C2:

COL_ON B:

DELAYZ:

COL_EXT3:

MOV
MoV
MOvC
CPL
ANL
MOV
MOVX
MOV
MOV
MOV
CPL
ANL
MOV
LCALL
RET

MOV
MOV
INC
MOV
XRL
Jz

RET

LCALL
MOV
CPL
ANL
MoV
MOV
MOVX
MOV
MOV
CPL
ANL
MOV
RET

MOV
MOVX
ANL
MOV
MOV
DINZ
MOV
MOVX

ANL
JNZ
RET

MOV
MOV
MOvVC
ORL

@R1, #OFFH ;CLEAR COL RING = FFH
DPTR, #EXTMARK_TB

A, @A+DPTR

A

A, EXTRING S

DPTR, #EXTBELL P

@DPTR, A

EXTRING S,A ;CLEAR EXTRING

@RO, #00H :SET COL COUNTER = 00H
A,MARK COL ;CLEAR COL RING STATUS
A

A,COLRING S
COLRING S,A :
BUSY_COL ; SEND COL BUSY TONE

A,COL_CNT4 ;CHECK COL COUNTER = 90H

RO,A
@RO

A, #90H

A, @RO
COL_BST C2

ST_BUSYCOL ; STOP COL BUSY TONE
A,MARK_COL ; STOP COL HOOK

A

A, COL_HOOK

COL_HOOK, A

DPTR, #COLHOOK_P

@DPTR, A

@RO, #00H ;SET COL COUNTER = 00H
A,MARK_COL ;CLEAR COL BUSY

A

A, COLBUSY_S

COLBUSY S, A

DPTR, #COLDTMF P ;CHECK COL DTMF STATUS
A, @DPTR

A, #0%2H”

RZ, A

R1, #10H
R1,DELAY2

DPTR, #COLDTMF P
A, @DPTR

A, #01H

A,R2

COL_EXT3

A,COL_NUM
DPTR, #TOE_TB1l  ;SEND COL TOE DTMF
A, @A+DPTR

A,COL_HOOK



MoV DPTR, #COLDTMF_P
MOVX @DPTR, A

MOV COL_HOCK, A
MOV DPTR, #DATA STD P
MOVX A, @DPTR
ANL A, #0FH
MOV COL_DATA,A
MOV A, COL_NUM
MOV DPTR, #TOE_TB1 ; STOP COL TOE DTMF
MOVC A, @A+DPTR
CPL A
ANL A, COL_HOOK
MOV DPTR, #COLDTMF P
MOVX @DPTR, A
MOV COL_HOOK, A
MOV A,MARK COL ;CLEAR COL ON STATUS
CPL A
ANL A,COL ON_S
MOV COL_ON_S,A
MOV RO, ¥01H ;CHECK KEY 1-8
KEYL1: MOV A,COL DATA
XRL A,RO
Jz COL_EXT4
INC RO
CJINE RO, #09H, KEY1
LCALL  BUSY COL ; SEND COL BUSY TONE
RET
COL_EXT4: MOV A,COL_DATA
MOV B,A
MOV A, #80H
HOOK_LOOPl: RL A
DJNZ B, HOOK_LOOP1
MOV COL_RING,A ;CHECK EXT HOOK STATUS
ANL A, EXT HOOK
JNZ COL_EXT5
LCALL  BUSY_COL ; SEND COL BUSY TONE
RET
COL_EXTS5: MOV A,COL RING ;CHECK EXT RINGING
ANL A, EXTRING S
Jz COL_EXT6
LCALL  BUSY COL ; SEND COL BUSY TONE
RET
COL_EXT6: LCALL RBT COL ;SEND RING BACK TONE
- MOV A,COL_RING ; SEND EXT RINGING TONE
ORL A,EXTRING S
MOV EXTRING S, A ;SET EXT RING STATUS
MOV DPTR, 4EXTBELL_P
MOVX @DPTR,A
MOV RO, #COL_DATA
DEC @RO
MOV A, ¥COL_RING1

MOV R1,A



FUNC _B:

EXT_HOOKL:

HOOKDELAY1:
HOOKDELAY?2:

READ B:
EXTRINGL1:

NOHOOK_B:

READL:

EXTBUSY C:

MOV
MOV
ORL
MOV
RET

MOV
MOV
MOVC
MOV
MOV
MOVX
MOV
MOV
MOV
DJNZ
DJNZ
MOV
MOVX
XRL
JNZ
MOV
MOV
ANL
JNZ
MOV
ANL
JNZ
MOV
ANL
JNZ
LJMP
LJMP
LJMP

MOV
ANL
JNZ
MOV
XRL
JZ
MOV
ANL
TNz
MOV
XRL
JZ
MOV
XRL
JZ
RET

LCALL
LCALL
MOV

@R1,COL DATA
A,MARK COL
A, COLRING S
COLRING S,A

A,EXT NUM

DPTR, #EXTMARK TB

A, QGA+DPTR
MARK EXT,A

DPTR, #EXTHOOK P

A, @DPTR

RO, A

R1, #0AH

R2, #0FFH

R2, HOOKDELAY2
R1, HOOKDELAY1
DPTR, #EXTHOOK P

A, @DPTR
A,RO
EXT_HOOK1
EXT_HOOK, RO
A,MARK EXT
A,EXT HOOK
NOHOOK_B
A,MARK EXT
A, EXTREAD S
READ B
A,MARK EXT
A,EXTRING S
EXTRING1
NO_EXTRING
READ1
EXTRING2

A,MARK EXT
A,EXTBUSY S
EXTBUSY C

A, EXT_NUM

A, COL_HOOK1
COL- CLR10
X,MARK EXT
A,EXTRING S
EXTRING C
A,EXT NUM
A,EXTCALL Bl
EXT CLR1
A,EXT_NUM
A,EXTCALL B2
EXT_CLR2

STOP_BUSY
STOP_CROSS
A,MARK EXT

+SET COL RING STATUS

;COMPARE EXTHOOK

; DELAY

;CHECK

; CHECK

; CHECK

; CHECK

+ CHECK

;CHECK

;CHECK

;CHECK

EXTHOOK STATUS

EXT READ STATUS

EXTRING STATUS

EXT BUSY STATUS

EXT TO COL

EXTRING STATUS

EXT TO EXT CH 1

EXT TO EXT CH 2

;STOP EXT BUSY TONE

:CLEAR

BUSY STATUS



COL_CLR10:
EXTRING C:
EXT CLRI:
EXT _CLR2:

COL_CLR1:

EXTRING C1:

READ2:

ST_EXTRING:

CPL
ANL
MoV
MOV
CPL
ANL
MOV
RET

LJMP
LJIMP
LJMP
LJMP

MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
CPL
ANL
MOV
MOV
MOVX
MOV
ANL
MOV
MOV
MOV
CPL
ANL,
MOV
RET

MOV
XRL
J&
Mov
ADD
MOV
MOV
MOV
MOvVC
ANL
JNZ
RET

MOV
CPL
ANL

A
A,EXTBUSY_S
EXTBUSY S,A
A,MARK_EXT
A _
A,EXTREAD S
EXTREAD S, A

COL_CLR1

EXTRING C1
EXT CLR A
EXT_CLR_B

A,EXT_NUM
DPTR, #COLMARKTB1
A, @A+DPTR

DPTR, #SPEECH P
@DPTR, A

A,EXT NUM

DPTR, #COLCTL_TB
A, @A+DPTR
STOP_CROSS

A, $0TH

A

A, COL_HOOK
COL_HOOK, A
DPTR, #COLHOOK_P
@DPTR, A

A, #00H
A,COLREAD S
COLREAD S,A
COL_HOOKL, #0FFH
A,MARK EXT

A

A,EXTREAD S
EXTREAD S,A

A, COL_RING1
A, EXT NUM
READ2”

A, #£XT1 CALL
A, EXT NUM
RO, A

A, @RO

DPTR, 4EXTMARK_TB
A, GA+DPTR

A, EXT HOOK
ST _EXTRING

;CLEAR EXT READ STATUS

;STOP EXT_COL

; STOP COL HOOK

;CLEAR COL READ STATUS

;STOP EXT TO COL
;CLEAR EXT READ STATUS

;CHECK COL TO EXT RING

;CHECK EXTHOOK

;STOP EXT RINGING TONE



EXT_CLR A:

MOV
MOVX
MOV
MOV
ADD
MOV
MoV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOvVC
LCALL
MOV
MOV
MOVC
CPL
ANL
MOV
RET

LCALL
LCALL
MOV
ADD
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
CPL
ANL
MOV
MOV
MOV
CPL

MOV
MoV
MoV
MOVC
CPL
ANL
MOV
RET

DPTR, #EXTBELL P

@DPTR,A

EXTRING S,A ;CLEAR EXTRING
A, $EXT1 CALL ;STOP EXT RING BACK
A,EXT NUM

RO, A

A, @RO

DPTR, #RBTMARKTB2

A, @A+DPTR

DPTR, #SPEECH_P

@DPTR, A

A, @RO

DPTR, #RBTCTL_TB2

A, @A+DPTR

STOP_CROSS

A,RO ;CLEAR EXTREAD STATUS
DPTR, #EXTMARK TB

A, @A+DPTR

A

A,EXTREAD S

EXTREAD S, A

INTER1 ;CLEAR INTERCOM 1
STOP_CROSS
A, #EXT1 CALL

A, EXT NUM

RO, A

A, @RO

DPTR, #INMARK TB1

A, RA+DPTR

DPTR, #SPEECH_P

@DPTR,A

A, @RO

DPTR, #INCTL TBI1

A, @A+DPTR

STOP_CROSS _

A, #01H ;CLEAR EXT CALL NUMBER
A

A, EXTCALLNUM

EXTCALLNUM, A

EXTCALL BT, #0FFH ;CLEAR EXT CALL BUFFERL1
A,MARK EXT ;CLEAR EXT READ STATUS
A

Z, EXTREAD S

EXTREAD S,A

A, @RO

DPTR, #EXTMARK TB

A, @A+DPTR

A

A,EXTREAD S

EXTREAD S,A



EXT CLR B:

MOV
ADD
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC

LCALL

MOV
CPL
ANL
MOV
MOV
MOV
CPL
ANL
MOV
MOV
MOV
MOVC
CPL
ANL
MOV
RET

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

EXTRING2: MOV
CPL
ANL
MOV
MOVX
MOV
MoV
XRL.
JZ
MOV
ADD
MOV
MOV
MOV
MOVC
MoV
MOVX
MOV
MOV
MOVC

LCALL

MOV

LCALL
LCALL

INTER2
STOP_CROSS

A, #EXT1 CALL
A,EXT_NUM

RO, A

A, QRO

DPTR, #INMARK_TB2
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR,A

A, @RO

DPTR, #INCTL TB2
A, @A+DPTR
STOP_CROSS

A, #02H

A

A, EXTCALLNUM
EXTCALLNUM, A
EXTCALL B2, #QFFH
A,MARK EXT

A

A,EXTREAD S
EXTREAD S,A

A, @RO

DPTR, #EXTMARK_TB
A, GA+DPTR

A

A,EXTREAD S
EXTREAD S,A

;CLEAR INTERCOM 2

;CLEAR EXT CALL NUMBER

;CLEAR EXT CALL BUFFER2
;CLEAR EXT READ STATUS

EXTRING khkkhkkkhkhkhkkhkhd kst

A,MARK EXT ; STOP EXT RINGING TONE
A

A, EXTRING S
DPTR, #EXTBELL P
@DPTR,A
EXTRING S, A

A, COL RING1
A,EXT_NUM
COL_CH10

A, #EXT1 €ALL
A,EXT NUM

RO, A

A, QRO

DPTR, #RBTMARKTB2
A, GA+DPTR

DPTR, #SPEECH_P
@DPTR,A

A, QRO

DPTR, #RBTCTL_TB2
A, @A+DPTR
STOP_CROSS

A, EXTCALLNUM

;CLEAR EXTRING
;COL TO EXT

;STOP EXT RING BACK TONE



COL_CH10:
EXT_CH10:
EXT_CH20:

COL_CH11:

EXT_CH11:

ANL
JZ
MOV
ANL
JzZ
RET

LJMP
LJMP
LJMP

MOV
MOV
MOV
CPL
ANL
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
ORL
MOV
MOV
MOV
ORL
MOV
RET

LCALL
LCALL
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL

A, #01H

EXT_ CH10

A, EXTCALLNUM
A, #02H

EXT CH20

COL_CH11
EXT CH11
EXT_CH21

COL_RING1, #0FFH
COL_CNT1, #00H

A, #01H

A

A,COLRING_S
COLRING_S,A

A, #00H

DPTR, #RBTMARKTB1
A, @A+DPTR

DPTR, #SPEECH_P

"@DPTR,A

A, #00H

DPTR, #RBTCTL_ TB1
A, @A+DPTR
STOP_CROSS

A,EXT NUM

DPTR, *COLMARKTB1
A, @A+DPTR )
DPTR, #SPEECH P
@DPTR,A

A, EXT NUM

DPTR, #COLCTL_TB
A, @A+DPTR

CROSS CTL1

A, #01H

A, COLREAD_S
COLREAD S, A

COL_HOOK1,EXT_ NUM

X;MARK EXT
A,EXTREAD S
EXTREAD S,A

INTER1
CROSS_CTL1

A, @RO

DPTR, #INMARK_TB1
A, GA+DPTR

DPTR, 4SPEECH_P
@DPTR, A

A, @RO

DPTR, ¥INCTL_TB1
A, @A+DPTR
CROSS_CTL1

;EXT TO EXT CHANNEL1

;EXT TO EXT CHANNELZ

;CLEAR COL RING1 = FFH
;SET COL COUNTER1 = 0OOH
;CLEAR COL RING STATUS

; STOP COL RING BACK TONE

;SEND COL_EXT CHANNEL

;SET COL READ STATUS

;SET EXT TO COL
;SET EXT READ STATUS

; INTERCOM1



EXT CH21:

MOV
ORL
MOV
MOV
MOV
ORL
MOV
RET

LCALL
LCALL
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
ORL
MOV
MOV
MOV
ORL
MOV
RET

A, EXTCALLNUM ; SAVE EXT CALL NUMBER
A, #01H

EXTCALLNUM, A

EXTCALL B1,EXT NUM

A,MARK_EXT ;SET EXT READ STATUS
A,EXTREAD S

EXTREAD S, A

INTER2 ; INTERCOM2
CROSS_CTL1

A, GRO

DPTR, #INMARK_TB2

A, @A+DPTR

DPTR, $SPEECH P

@DPTR, A

A, @RO

DPTR, #INCTL TB2

A, @A+DPTR

CROSS_CTL1

A, EXTCALLNUM ; SAVE EXT CALL NUMBER
A, #02H

EXTCALLNUM, A

EXTCALL B2, EXT NUM

A,MARK EXT ;SET EXT READ STATUS
A, EXTREAD S

EXTREAD S, A

;************* NO EXTRING hkhkhkhkhkhkkhkhkrhk

NO_EXTRING:

DIALDELAY1:
DIALDELAYZ2:
DIALDELAY3:

MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
MOV
MOV
DJNZ
DJNZ
DJNZ
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC

A,EXT NUM ; SEND EXT DIAL TONE
DPTR, EDIALMARKTB
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR, A
A,EXT_NUM

DPTR, #DIALCTL_TB
A, @A+DPTR
CROSS_CTL1

B, #0CH

RO, #0FOH

R1, #0FOH

R1, DIALDELAY3
RO, DIALDELAY2

B, DIALDELAY1

A, EXT NUM ; STOP EXT DIAL TONE
DETR, ¥DIALMARKTB
A, @A+DPTR

DPTR, #SPEECH P
@DPTR,A

A,EXT NUM

DPTR, ¥DIALCTL_TB
A, @A+DPTR



DTMFDELAY1:
DTMFDELAY2:
DTMFDELAY3:

DELAY3:

DTMF_REC:

EXT_EXT:
EXT COL1:

LCALL
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
LCALL
MOV
MOV
MOV
DJINZ
DJNZ
DJNz
MOV
MOVX
ANL
MOV
MOV
DJNZ
MOV
MOVX
ANL

JNZ
RET

LCALL
MOV
MOVX
ANL
MOV
LCALL
MOV
XRL
JZ
MOV
XRL
Jz
LCALL
LCALL
LCALL
RET
LJIMP
LCALL
LCALL
MOV

Jz
LCALL
RET

STOP_CROSS
A, EXT NUM

DPTR, ¥DTMFMARKTB
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR, A
A, EXT NUM

DPTR, ¥DTMFCTL_TB
A, @A+DPTR
CROSS_CTL1
ST_TOEDTMF

B, #04H

RO, #OFFH

R1, #OFFH

R1, DTMFDELAY3
RO, DTMFDELAY2

B, DTMFDELAY1
DPTR, #DATA_STD P
A, @DPTR -
A, #30H
R2,A
R1, #10H
R1, DELAY3

DPTR, #DATA STD P
A, @DPTR
A, #30H
A, R2

DTMF_REC

TOE_DTMF
DPTR, #DATA STD P
A, @DPTR

A, #OFH

RO, A

ST_TOEDTMF

A, RO

A, #09H

EXT COLl

A, RO

X, #0RH

EXT EXT
STOP_DTMF
STOP_CROSS

BUSY EXT

EXT EXT1
STOP_DTMF
STOP_CROSS
A, COL_HOOK
A, ¥01H

EXT COL2
BUSY EXT

; SEND EXT DTMF

;STOP EXT TOE DTMF

;CHECK EXT DTMF STATUS

; SEND EXT TOE DTMF
:DATA DTMF TO EXT

;STOP EXT TOE DTMF
;CHECK KEY 9

;CHECK KEY 0

; STOP EXT DTMF
; STOP CROSSPOINT
; SEND EXT BUSY TONE

; STOP EXT DTMF
; STOP CROSSPOINT

. ;EXT TO COL

; SEND EXT BUSY TCNE



EXT_COL2: MOV A, EXT_ NUM ; SEND EXT COL CHANNEL

MOV DPTR, #COLMARKTB1
MOVC A, @A+DPTR

MOV DPTR, #SPEECH P
MOVX  @DPTR,A

MOV A,EXT NUM

MOV DPTR, #COLCTL_TB

MOVC A, GA+DPTR
LCALL CROSS CTL1

MOV A, #01H ;SEND COL 1 HOOK
ORL A, COL_HOOK
MOV COL_HOOK, A
MOV DPTR, #COLHOOK P
MOVX @DPTR, A
MOV A, #01H ; SET COL READ STATUS
ORL A,COLREAD S
MOV COLREAD S, A
MOV COL_HOOK1,EXT_NUM ;SET EXT TO COL 1
MOV A,MARK EXT ;SET EXT READ STATUS
ORL A,EXTREAD S
MOV EXTREAD S, A
RET
EXT EXT1: MOV B, #04H ;EXT TO EXT
EXTIDELAY1: MOV RO, #0FFH
EXTLDELAY2: MOV R1, #OFFH

EXT1DELAY3: DJNZ R1,EXT1DELAY3
DJNZ RO,EXT1DELAY?2
DJNZ ~ B,EXT1DELAY1

EXT, EXT2: MOV DPTR, #DATA STD P ;CHECK EXT DTME STATUS
MOVX  A,@DPTR
ANL A, #30H
MOV R1, #10H

DELAY4: DJNZ  R1,DELAY4
MOV DPTR, #DATA STD P
MOVX A, @DPTR
ANL A, #30H
ANL A,R2
Jz EXT EXT2
LCALL  TOE DTMF ;SEND EXT TOE DTMF
MOV DPTR, #DATA STD P
MOVX A, @DPTR
ANL A, #0FH
MOV RO, A
LCALL ST TOEDTMF ;STOP EXT TOE DTMF
MOV A, RO
XRL A, %01H ;CHECK KEY 1 (EXT KEY)
Jz EXT EXT3
LCALL  STOP_DTMF ; STOP EXT DTMF EXT
LCALL  STOP_CROSS ; STOP CROSSPOINT
LCALL  BUSY EXT ; SEND EXT BUSY TONE
RET

EXT_EXT3: MOV B, #04H

EXT2DELAY1: MOV RO, #0FFH



EXT2DELAYZ: MOV R1, #0FFH

EXT2DELAY3: DJNZ R1,EXT2DELAY3
DJNZ RO, EXT2DELAY2
DJNZ B, EXT2DELAY1

EXT EXT4: MOV DPTR, #DATA STD P  ;CHECK EXT DTMF STATUS
MOVX A, @DPTR
ANL A, #30H
MOV R2,A
MOV R1, #10H L -
DELAY5: DJNZ R1, DELAYS
MOV DPTR, #DATA_STD P
MOVX A, @DPTR
ANL A, #30H
ANL A, R2
JZ EXT EXT4
LCALL  TOE. DTMF ; SEND EXT TOE DTME
MOV 'DPTR, #DATA STD P ;8255 NO.2 (PORT C IN)
MOVX A, @DPTR
ANL A, OFH
MOV EXT DATA,A
LCALL ST TOEDTMF ;STOP EXT TOE DTMF"
LCALL  STOP DTMF ;STOP EXT DTMF EXT
LCALL  STOP CROSS ; STOP CROSSPOINT
T MoV RO, #01H ~ ;CHECK KEY 1-8 (EXT KEY)
KEY2: MOV A,EXT DATA
XRL A, RO
JZ EXT_EXTS
INC RO
CINE RO, #09H, KEY2
LCALL  BUSY EXT ; SEND EXT BUSY TONE.
RET
EXT_EXTS5: MOV A, EXT NUM ©  ;CHECK EXT KEY
MOV DPTR, ¥EXT KEY
MOVC A, @A+DPTR
XRL A,EXT DATA
JNZ EXT EXT6
LCALL  BUSY EXT ;SEND EXT BUSY TONE
RET
EXT EXT6: MOV A, EXTCALLNUM ;CHECK EXT CALL
XRL A, #0387
JNZ EXT EXT7
LCALL  BUSY EXT ; SEND EXT BUSY TONE
RET .
EXT" EXT7: MOV A,EXT_DATA
MOV B,A
MOV A, #80H
HOOK LOOP2: RL A
DJNZ B, HOOK_LOOP2
MOV EXT RING,A ;CHECK EXT RINGING TONE.
ANL A,EXTRING S
JZ EXT_EXT8
LCALL  BUSY EXT ;SEND EXT BUSY TONE

RET



EXT_EXT8:

EXT EXT9:

INTERL:

INTERZ2:

CROSS_CTLL:

MOV
ANL
JNZ
LCALL
RET

MOV
ADD
MOV
MOV
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
MOV
ORL
MOV
MOV
MOVX
MOV
ORL
MOV
RET

MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
RET

MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
RET

MOV
MOVX
MOV
MOVX
MOV

A,EXT_RING
A, EXT_HOOK
EXT EXT9
BUSY EXT

A, #EXT CALL

A, EXT DATA

RO, A
@RO, EXT NUM

A, EXT NUM

DPTR, #RBTMARKTB2
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR, A

A,EXT NUM

DPTR, #RBTCTL_TB2
A, @A+DPTR
CROSS_CTL1

A, EXT RING

A, EXTRING S
EXTRING_ S, A
DPTR, $EXTBELL P
@DPTR, A

A,MARK EXT

A, EXTREAD S
EXTREAD S, A

A,EXT NUM
DPTR, ¥INMARK TB1
A, @A+DPTR

DPTR, #SPEECH P
@DPTR, A

A, EXT NUM

DPTR, ¥INCTL_TB1
A, @A+DPTR

A,EXT NUM
DPTR, #INMARK TB2
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR, A

A EXT NUM

DPTR, #INCTL_TB2
A, @A+DPTR

DPTR, #STROBE P
@DPTR, A

DPTR, #DATAIN P
@DPTR,A

A, #00H

; SEND EXT BUSY TONE

; SAVE EXT CALL

; SEND EXT RING BACK TONE

; SEND EXT RINGING TONE

:SET EXT READ STATUS

; INTERCOM1 |

; INTERCOM2

; SET CROSSPOINT



STQP CROSS:

STOP_DTMF:

TOE_DTMF';

ST_TOEDTMF:

BUSY COL:

BUSYDELAY1:
BUSYDELAY2:
BUSYDELAY3:

MOV
MOVX
MOV
MOVX
RET

PUSH
MOV
MOV
MOVX
MOV
MOVX
pPOP
MOV
MOVX
MOV
MOVX
RET
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MovC
RET

MOV
MOV
MOVC
MOV
MOVX
RET

MOV
MOV
MOVX
RET

MOV
MOV
MOV
DJNZ
DJNZ
DJINZ
MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL

DPTR, #STROBE_P
@DPTR, A
DPTR, #DATAIN P
@DPTR, A

ACC

A, #00H

DPTR, #STROBE P
@DPTR,A

DPTR, #DATAIN P
@DPTR,A

ACC

DPTR, #STROBE P
@DPTR,A

A, #00H
@DPTR,A

A,EXT NUM
DPTR, #DTMFMARKTB
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR, A

A,EXT NUM

DPTR, ¥DTMFCTL_TB
A, @A+DPTR

A, EXT NUM
DPTR, #TOE_TB2
A, @A+DPTR
DPTR, #TOE_P
@DPTR,A

A, #00H
DPTR, #TOE_P
@DPTR, A

B, #01H

RO, #0AH

R1l, #0FFH

R1, BUSYDELAY3
RO, BUSYDELAY2

B, BUSYDELAY1

A, COL_NUM

DPTR, #BUSYMRKTB1
A, @A+DPTR

DPTR, #SPEECH P
@DPTR, A

A, COL_NUM

DPTR, ¥BUSYCTLTB1
A, @A+DPTR
CROSS_CTL1

; STOP CROSSPOINT

;STOP EXT DTMF

;SEND EXT TOE DTME

; SEND COL BUSY TONE



ST BUSYCOL:

RBT_COL:
RBT DELAY4:
RBT_DELAYS:

ST_RBT COL:

BUSY, EXT:
BUSYDELAY4:
BUSYDELAYS:
BUSYDELAY6:

MoV
ORL
MOV
RET

MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
LCALL
RET

MOV
MOV
DJNz
DJINZ
MOV
MOV
MovC
MOV
MOVX
MOV
MOV
MOVC
LCALL
RET

MOV
MOV
MovC
MOV
MOVX
MOV
MOV
MOVC
LCALL
RET

MOV
MOV
MOV
DJNZ
DJNZ
DINZ
MOV
MOV
MOVC
MOV
MOVX
MOV
MoV

A,MARK COL
A, COLBUSY_S
COLBUSY_S,A

A, COL_NUM
DPTR, #BUSYMRKTB1
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR, A

A, COL_NUM

DPTR, #BUSYCTLTB1
A, @A+DPTR
STOP_CROSS

B, #01H

RO, #0FFH

RO, RBT DELAYS

B, RBT DELAY4
A,COL_NUM

DPTR, ¥RBTMARKTB1
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR, A
A,COL_NUM

DPTR, #RBTCTL_TB1
A, @A+DPTR
CROSS_CTL1

COL_NUM
DPTR, $RBTMARKTB1
A, @A+DPTR

DPTR, #SPEECH_P
@DPTR,A

A, COL_NUM

DPTR, ¥RBTCTL,_TB1
A, @A+DPTR
STOP_CROSS

B, #01H

RO, #0A0H

R1l, #OFFH

R1, BUSYDELAY6
RO, BUSYDELAYS

B, BUSYDELAY4

A, EXT NUM

DPTR, #BUSYMRKTB2
A, GA+DPTR

DPTR, #SPEECH_P
@DPTR, A

A,EXT_ NUM

DPTR, #BUSYCTLTB2

+SET COL BUSY

; STOF COL BUSY TONE

; SEND COL RING BACK TONE

; STOP COL RING BACK

; SEND EXT BUSY TONE



STOP_BUSY:

STOP_RBT:

COLMARK_TB:
COLRING TB:

ANSWER_TB:
TOE_TBI:

BUSYMRKTB1:
BUSYCTLTB1:
RBTMARKTB1:
RBTCTL TBL1:

EXTMARK TB:

DIALMARKTB:

MOVC
LCALL
MOV
ORL
MOV
MOV
ORL
MOV
RET

MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
RET

MOV
MOV
MOVC
MOV
MOVX
MOV
MOV
MOVC
RET

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB

A, @A+DPTR
CROSS_CTL1
A,MARK EXT
A, EXTBUSY_S
EXTBUSY_S,A
A,MARK EXT
A, EXTREAD S
EXTREAD S,A

;SET EXT BUSY

;SET EXT READ STATUS

A,EXT NUM ;STOP EXT BUSY

DPTR, #BUSYMRKTB2

A, @A+DPTR

DPTR, #SPEECH_P

@DPTR,A

A,EXT NUM

DPTR, #RBTCTL_TB2

A, @RA+DPTR

A,EXT NUM

DPTR, #RBTMARKTR2

A, RA+DPTR

DPTR, #SPEECH P

@DPTR, A

A,EXT NUM (

DPTR, #RBTCTL_TB2

A, @QA+DPTR
01H ; COL MARK
10H ;COL RINGING
10H ;COL ANSWER
_10H ; COL
01H ; COL
40H ; COL
00H ; COL
40H ; COL
01H ;EXT MARK 11
02H ;EXT MARK 12
04H ;EXT MARK 13
08H ;EXT MARK 14
10H ;EXT MARK 15
20H ;EXT MARK 16
40H ;EXT MARK 17
80H ;EXT MARK 18
00H ;EXT 11
01H ;EXT 12
02H ;EXT 13
03H ;EXT 14
O0H ;EXT 15
C1H ;EXT 16
O2H ;EXT 17



DIALCTL TB:

DTMFMARKTB:

DTMECTL_TB:

TOE_TB2:

COLMARKTB1:

COLMARKTB?Z:

DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
PB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

03H

04w
04H
04H
04H
08H
08H
08H

08H

04H
05H
06H
07H
08H
09H
OAH
OBH

10H
10H
10H
10H
20H
20H
20H
20H

0lH
O1lH
O1lH
OlH
02H
02H
02H
02H

00H
01H

02H.

03H
00H
01H
02H
03H

04H
O05H
OoH
07H
04H
05H
O6H
07H

;EXT

JEXT
;EXT
;EXT
s EXT
s EXT
JEXT
JEXT
;EXT

; EXT
;EXT
;EXT
; EXT
; EXT
; EXT
; EXT
; EXT

;EXT
; EXT

. ;EXT

;EXT
;s EXT
;EXT
;EXT
; EXT

;EXT
;EXT
;EXT
;EXT
;EXT
; EXT
;EXT
;EXT

; EXT
;s EXT
;EXT
;EXT
;EXT
; EXT

;EXT

; EXT

;EXT
s EXT
;EXT
; EXT
;EXT
;EXT
;EXT
; EXT

18

11
12
13
14
15
16
17
18

11
12
13
14
15
16
17
18

13
12
¢
14
15
16
17
18

11
12
13
14
a3
16
17
18

11
12
13
14

[ =4
~

16
17
18

11
12

13
14
15
16
17

18



COLMARKTB3:

COLCTL TB:

BUSYMRKTB2:

BUSYCTLTBZ2:

RBTMARKTBZ :

RBTCTL_TB2:

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

O08H
09H
OAH
OBH
08H
09H
OAH
OBH

01H
01H
01H
01H
02H
02H
02H
02H

04H
05H
O6H
O07H
04H
O05SH
06H
07H

04H
04H
04H
04H
08H
C8H
08H
08H

O08H
0SH
OAH
OBH
08H
OSH
OAH
OBH

04H
04H
04H
04H
08H
08H
O8H
08H

;EXT
;EXT
;EXT
; EXT
;EXT
s EXT
;EXT
s EXT

;EXT
; EXT
;EXT
; EXT
; EXT

EXT

sEXT
;EXT

JEXT
;EXT
; EXT
;EXT
JEXT
;EXT
s EXT
;EXT

;EXT
JEXT
; EXT
; EXT
;EXT
;EXT
;EXT
;EXT

; EXT
s EXT
s EXT
; EXT
sEXT
;EXT
;EXT
; EXT

;EXT
;EXT
; EXT
;EXT
; EXT
;EXT
;EXT
;EXT

11
12
13
14
15
16
17
18

11
12
13
14
15
16
17
18

1+
12
93
14
il §
16
17
18

11
12
13
14
15
16
17
18

11
12
g
14
15
16
17
18

11
12
13
14
15
16
17
18



INMARK TB1:

INMARK TB2:

INCTL TBL:

INCTL TB2:

EXT KEY:

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB
DB
LB
DB
DB

DB
DB
DB
DB
DB
DB
DB
DB

END

0CH
ODH
OEH
OFH
OCH
ODH
OEH
OFH

O0H
01H
02H
03H
O00H
01H
02H
03H

04H
04H
04H

'04H

08H
08H
08H
08H

10H
10H
10H
10H
20H
20H
20H
20H

O1lH
02H
03H
04H
05H
O6H
07H
08H

;s EXT
;EXT
s EXT
;EXT
;EXT
; EXT
JEXT
;EXT

;EXT
s EXT
s EXT
s EXT
;EXT
; EXT
s EXT
s EXT

;EXT
+EXT
;EXT
;EXT
;EXT
;EXT
;EXT
;s EXT

s EXT
; EXT
s EXT
;EXT
;EXT
;EXT
; EXT
; EXT

;EXT
;EXT
; EXT
; EXT
s EXT
;EXT
; EXT
s EXT

11
12
13
14
15
16
17
18

11
12
13
14
15
16
17
18

11
12
13
14
15
16
N
18

) 1
10
13
14
15
i6
=7
18

11
12
18
14
15
16
17
18
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SO2-CMOS MT8870D/MT8870D-1
[ntegrated DTMF Receiver

Complete OTMF Recsiver
Low power consumgtion

Internal gzin setting amplifiar

Adjusizble guard time
Central office quality
Power-down mods

Inhicit mode

Sackward camoatitle with
MTE370C/MT8870C-1

Applications

Recsiver sysiem {cr 3ritish Taizcom (B7] or

CEPT Spec (MT38700-1)
Pzqing sysiems

-d
~

LCradit card systems
femoia centrol

Azpezier sysigms/meaiia ragio

ISSUE 3 May13¢35

Ordering Information
MT88700&/DE-1+ 18 Fin Plastic DIP
MTE8700C/0C-1 18 Pin Ceramic OIP
MT387008/0S-1 18 Pin SCIC
MT8370DN/ON-1 20 Pin SSCP
MT387COT/07T-1 20 Pin TSSQOP

-40°Cto +85°C

Description

The MT38700/MT837CC-1 is a compiate DTMF
recsiver iniegrating bowh the bandsplit filter zn
dicital cecadsr funcicns. gne fiiter section uses
switched capacitor techaiques Jor hich znd low
grouo filters: the decacer uses digital counting
tachniques 0 dz:=ct and decoge all 168 DTME tone-
pairs into 2 <-dit code.- Externat comeonent count is
minimizea by on chip grovision of z diffarsnatial input
ampiifier, clock asciilaicr 2nd latched thres-state-bu

- 1 . . - T v 1 .I"“ e.
: .Persanal camputars: vall'
+  Tslephone answering machine -
veOo VvS8s VRef INH
N A !
AN | |
A ]
- Zias
ZHON Circunt VRei
Sutiar
l' | I ;
1 - at
Chio  Chio e G ) —
Pzwer Eias Fign Graua M | Digital Cade —
Fiter ;| Datscion |- | Converter ~_
. Algaammt | andLawch [ Q2
iN - Diat
gl Zzro Crossing ~
lone Qetaciors ! Q3
IN - | | Fiter 1L~
o _.___—l Low Craua | 1
GCs— Fiiter '_ﬂ- {/ Q4
! |
] s 2l P s ﬁ
l>{) s 3t Staenng
icexs GV Logie Y
e | t |
l | i ! l
i 4 L4
« CSsC cscz SVGV 23t S0 TCE
Figure 1 - Functional Block Ciagram
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Functional Description

The MT88700/MT88700-1 monolithic DTMF
receiver offers small size, low power consumption
and high performance. Its architacture consists of a
bandsplit filter section, which separatas the high and
low group tones, followed by a digital counting
section which verifies the fraquency and duration of
the recsived tones before passing the carrespanding
cade o the output bus.

Filter Section

Separetion of the low-group and high grouo tanes is
achieved by applying the DTMF signai 0 tha inputs
of two sixth-order switched capacitor bandpass
filtars, the bandwidths of which carrespond o the low
and nigh group frequencies. The filtar saction also
incorparates notches at 350 and 240, Hz for
excentional dial tone rejection (see Figure 3). Eacn
filter outout is followed by z single order swiiched
capacitor filter secdon which smooths the signals
prior 0 limiting. Limiting is gerformea by high-gain
comparators which are provided with hystaresis to
prevent detection of unwantsg low-level signals. The
outputs of the comparators provide iull rai logic
swings at the frequencies of the “incoming DTMF
signals.

Decoder Section

Following the iilter section is & decoder emplaying
digital counting tschniques o determine the
fraquencies of the incoming tones and to verily thar
they correspond 10 standare OTMF frequencies. A
complex averaging algorithm protects zgainst tone
simulation by extraneous signals sucn &5 voica wiile

Voo
‘ —=c
Veo ——l
SVGT Vz
£st -—/vvv——l
A
St
&"1]-3?7700&?-/1 tera=(ACHAV 5o Vrsy)
t5ran(RCINIV 2/ (Vog-Vrsd]

Figure 4 - Basic Steering Circuit

oroviding tolerance to small frequency deviations
and vZradons. This averaging algorithm has besar
developed o ensure &n optimum combination <
immunity to talk-off and tolerance to the presence -
interfering irequencies (third tones) anag noise. ‘Whar
the detacior recognizes the presence of two vaiic
tones (this is referred to as the “signai condition” ir
some ingustry specifications) the “Ezrly Stesring
(ESt) output will go to zan active siate.
suosaquent lass of sighal conditicn wiil cause EStic
assuma an inactive stats (see "Stasring Circuil”).

A
Al

Steering Circuit

Before registration of a decoded tene pair, ths
receiver checks for a valid signal duration (referrec
to as charzctar recagnition condition). This check s
performed by an extarnal RC time consiant driven &+
ESt. A logic high on ESt causes v, (sae Figure 4) i
rise as the cagacitor discharges. Provided signa:

iy
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Figure 3 - Filter Response
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condition is maintained (ESt remains hign) for the
validation period (tg7p), v, reaches the threshold
{V7sy of the steering logic to register the tone pair,
latching its correspending 4-bit code (see Table 1)
into the output latch. At this point the GT outout is
activated and drives v, to Vpgg. GT continues to drive
high as long as ESt remains high. Finally, aiter a
short delay io allow the ocutput latch to settle, the
delayed steering output flag (StD) goes highn,
signalling that a received tone pair has been
registered. The contents of the output latch are made
available on the ¢-bit output bus by raising the three
state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the
interdigit pause berween signals. Thus, as weli as
rejecting signals too short to be considerad valid, the
receiver will tolerate signai interrugtions {drogout)
100 short to be considered a valid pzuse. This faciiity,
together with {he capability of salecting the steering
time constants extzrnally, zllows the designer to
tailor performance t0 mest a wide variety of system
raquiremsnis.

Guard Time Adjustment

In many situgtions not requiring salection of tone
duration and intarcigital pause, the simpie steering
circuit shown in Figure < is zpplicacle. Component
valyes are chosen’ according to the formuia:
tagc=ipa~isrs
- 1 “hg=tos+tara
The value of tpp is 2 device parameter (s2e Figure
11) and tgee is the minimum signal duration ta be
recagnized by the receiver. A value for C of 0.1 yF is

tgrp=(A=CojinfVoo(Voc-Vrsi]
t5ra=l Cojln(VogVisy)
AomiA AR =)

¢ =
A
Ry

g

€St O— a) cecreasing (gras (gra<gra)

tare=iR 1 CollnV oo/ (Voo -Yrsy)]
Voo 7 .
R | SramAeClatVopVag)

c
t— A owi YRR =Ry

A o %
= O— 5) cecreasing (Gra: (tgrastaral

Figure 5 - Guard Time Adjustment

Oigt | TOE | INH | &St | Q, | Q, | Q. | Q
ANY | L | X | H ] 2z zZ | z ]z
t ] H | X | H | o } e | 1
2 | H | X H | o | o ! Q
3 | H X H | o | o | 1 1
+ i H X H ] o | 0’ Y
5 | H X H | 0 1 ¢ L
§ | H X | H 0 1 1} oo
7 H X H 0 1 1 1
8 H X H ] 1 | o 0 a
3 | H | x| H ] 0 0 1
Ol H | x | H | 1 Q 1 0
AR ] X} H | 0 | 1
= | H X | H | o 1 0 0
Al A w0 a 1
8 | H il L jH T | v [ 1] o
C L H | L ul v | v |7 | %
O | H 1 L | H 1} a2 i a o | ¢
Al H | H L

3T A | A ] funeeciea te avow o
C | H | H L ipravious ceteciea cace

o b H | o= 0 o

Table 1. Functional Decode Tabie
L=LOGIC LOW. H=LOGIC HIGH, Z«HIGH IMFSDANCE
X = OON'T CARE

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

Difierent staering arrangements may be used to
select indegendently the guard times for tone
presant (tgra) and tone absant (tgrs). This may be
necessary to meet system specifications which placa
both accapt and reject limits on both tone duraticn
and interdigital pause. Guard time adjustment alsg
allows the designer to tzilor system parametars
such as talk off and noise immunity. Increasing tree
imoroves talk-off periormance since it reduces the
probability that tones simulated by speech will
maintain  signal condition long enough to be
registered. Alternatively, a rafatively shaort tase with
2 lang tng would be apprapriate for axtrameiy noisy
environments where fast acguisition time and
immunity to tone drop-outs are required. Oesign
information for guard time adjusiment is shown in
Figure 3.
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Power-down and Inhibit Mode

A logic high applied to gin 6 (P'WON) will power down
the device to minimize the power consumption in a
siandby mode. It stops the oscillator and the
functions of the fiiters.

Inhitit mode is enzbled by a logic hign ingut to the
pin 5 (INH). It inhibits the detection of tanes
reprasenting characters A, 8, C, and 0. The output
code will remain the same as the previous detected
cade (see Tzble 1).

Ditferential Input Configuration

The input arrangement of the MT88700/MT38700-1
provides a differentizl-input operaticnal amplifier as
weli.as a bias source (Vg,g) which is used to bias the
inputs at mid-rail. Provision is made for connection of
a faedback resistor {0 the ap-amp output (G3) for
acjusiment of gain. In & singie-2nded configuration,
tha input gins are cannecize &s shown in Figure 10
with the op-amp coanaciad or unity gain and Vg
bizsing the input at '/,Vag. Figurs & shows the
difierential configurztion, which permits  the
acjusiment of gain with the feedback resisior Rs.

Crystal Oscillator

The internal clock circuit is completad with the

addition of an externat 5.373545 MHz crystal and is
normally connectzd &s shown in Figure 10 (Single-

JEnded Ingut Configuration). However, it is possible

to cenfigure several MT23700/MT88700-1 devices
emplaying only a single oscillator crystal. The
osciilator output of the first davica in the chain is
coupied through & 30 ofF cagacitor to tha oscillator
input (OSC1) of the next cavice. Subsaquant davicas
arg connected in a simiiar {asnicn. Refer 1o Figure 7
for detzils. The, proclems associated with
untalanced loading are not a concsrn with the
arrangement shown, i.2., precision balancing
capeacitors are nat reguired.

O F—=AAA— MT3g7T00Y

C A IN~ MT28700-t

IN-
O~ —AAA—

G A

AAA—C—
R
1 Rz
Vegt

Dittarendal Input Amplifler
Ci=Cy=iQnF

A=A =Rs=100 kQ
Ry=60kQR4=37.5kQ

Ry

A=Ay

All resisiars are =1% tclerance.
All cacaciiars ara =53 tolerance,

R:-

as
VOLTAGE GAIN (4, cit)= ==
1

INPUT IMPSJANCS
2 . 2
Ryt :rs)

Figure 6 - Difterential Input Configuration

(Zugiz=) =2

! To OSC1 of next
c il MT38700/MTA3700-1
= X-tad vy
QsCt Qscz
osca 4 { ; csct
[
Ca30cF
X-121e3.57€545 MHz
Figure 7 - Oscillator Caonnection
Parameter Unit Resanator
R Ohms 10.732
L1 mH 432
Ci pF 4.284
Ca pF 37515
Qm - 896.37
Af % 20.2%

Table 2. Recommended Resanator Specifications
Note: Qmacuality facisr ¢f ALC moagel. i.a.. 1/2I1/RI1CT,

11§
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Applications

RECEIVER SYSTEM FOR BRITISH TELECOM
SPEC POR 1151 tara={RECINVoe Vog-Vrssl

The circuit s.hogvn jn Fig. .9 i!lus::;tes the use of tra=(R1Co VooV rs)
MT88700-1 device in a typical receiver system. 8T
Spec defines the input signals less than -34 d8m as

the non-operate level. This condition can be Voo O—j Rp={R1AMA-AY)

attained by chaosing a suitable values of R; and R, -G

to provide 3 d8 artenuation, such that -34 dBm input - |

signal will correspand to -37 dBm at the gain setting svaTQ _:‘

pin GS of MT88700-1. As shown in the diagram, the

component values of Ry and Cy are the guard time A a

requirements when the total component tolerance is ! ? 2 g"?gax =14
€%. For better geriormance, it is recommended to Est Rp=22M 2= 1%
use the non-symmetric guard time circuit in Fig. 8. C,=100nF = 3%

Figure 8 - Non-Symmetric Guard Time Circu:

Vao
jof
orve C—1 o
IR a MT38700-1
f—: e Voo [-—
l T IN- SYGT [
—1GS ESt_————AAAd Ry
A2 l—: Ve St [———0
CO— al—L
C————————] PwWON @a—n
. C—C osct Q2 F—0) NOTES:
" S¥Joscz Q1 f————Q0 Ry = 102KQ = 1%
- ! Rz = 71.5K0 = 1%

Tlvss Toe[
[ A = 350KQ =1 %
/77 Cy.C,y = 100 nF = 5%
Xy « 3579545 MHz = 0.1%
Vg = 5.0V = 5%

Figure 9 - Single-Ended Input Configuration for BT or CEPT Spec

2.18
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Absolute Maximum Ratings’

Parameter Symbol Min | Max l Units
1 | OC Power Supply Voltage Voo 7 \'
2 | Voltage on any pin \7 Vgs-0.3 Vpop+0.3 Vv
3 | Current at any pin (other than supply) h 10 mA
4 | Storage temperature Tsra -65 +150 °C
3 | Package power dissipation Pp 500 mw

1 €xceeding these values may cause permanent damaga. Functional operation under these conditions is not imptied.
Derate above 75 °C at 16 mW / °C.  All leads soldered ‘o board.

Recommended Operating Conditions - vottages ara with rescect to ground (Vgg) unless otherwise statad.

Parameter ] Sym I Min I Typ* l Max ' Units | Test Conditions
1 | DC Power Supply Voltage | Voo | 475 50 | 525 v f
2 | Operating Temperature INT7] |0 +85 °c |
3 | Crystal/Clock Frequency | fe 1579545 MHz |
4 | Crystal/Clock Freq.Tolerance | afc | 0.1 | % |

= Typical figures are at 25°C anc are tor cesign aid anly: not guaranteed and not sucject to producton tasang.

DC Electrical Characteristics - vg=s.0vs 5%

. YggulV, -40°C < Tg S -35°C, unless otherwise stated.

¥ ! Characteristics ] Sym | Min | Typ:i Max l Units | Test Conditions
1 1*s ['Standby suppty current | loga | 10 | 25 | uA PWON=Vgy
o LY. - : — .
~% |72k 5 I Operating supply current | igp | 36§ 90 | mA |
P : : 7
3 # . |Power consumption ’ Po | 15 mW i fc=3.579545 MHz
Y i ! ?
4 High level input | Vg | 35 | : V. iVpg=5.0V
5 Law level input voltage | v ! i o1s iVpp=5.0V
8 | Input leakage current IgHIV‘!L ! 0.1 : ; uA :V!N=VSS or VOO
7 | N |Pull up (sourca) current lso 75 120 2A |TOE (pin 10)=0,
P ! i =
U ) ! ' Vpp=5.0V
8 ; Pull dawn (sink) current s i 15 l 45 pA  {INH=5.0V, PWDN=5.0V,
9 Input impedance {N+, iN-) ] Rin | 10 | MQ 1@ 1 kHz
10 Steering threshold voltage Vs 2.2 24 | 25 V iV =5.0V
TSt 3 00
11| |Low level output voltage VoL | | i Vgg+0.03| V  !Noload
12 8 High level output voltage Vau ivgo-o.osl V  iNoload
13| T |Output low (sink) current ou | 1.0 | 25 | mA iVour=0.4V
o .
14 | u |Output high (source) current | 1oy | 0.4 | 0.8 | mA Vgour=4.6V
T H f '
15 | g |Vgeroutput voltage Vau | 23 | 25 | 27 VvV iNoload, Vpg = 5.0V
16 Vaef OUtDUL resistance Roa | T xQ

= Typreal figures are at 25°C and are for c2sign aig onty: 10t guaranteed anad No: sudiect 10 production tasang,



MT8870D/MT8870D-1 1SO2-CMOS

Operating Characteristics - vog-5.0v25%, Vsg=0v, <0°C £ Ty < +85°C unless otherwisa stated,
Gain Setting Amplitier

Characteristics Sym | Min | Typ* | Max | Units Test Conditions
1 | Input leakage current N 100 nA | Vgg<V|y<Vpg
2 | Input resistance Rin 10 MQ
3 | Input offset voltage Vos 25 mV
4 | Power supply rejection PSAR 50 d8 1 kHz
5 | Common made rejection CMRR | 40 dB [ 0.75V <V y54.25V biased
atVges=2.5V
& | DC open loop voltage gain AvoL 32 ds
7 | Unity gain bandwidth e 0.30 MHz
8 l Qutput voitage swing. Vo 4.0 Voo | Load 2100 kQ to Vgg @ GS
8 | Maximum capacitive load (GS) C, 100 pF
10 | Resistive load (GS) R 50 kQ
11 | Common mode range Vo 2.5 Veo | No Load

MT8870D AC Electrical Characteristics - vygms.0v :5%, Vsgw0V, 40°C S To < +85°C using Tast Circuit snown in

Figure 10.

3 Characteristics ! Sym i Min ‘ Typ:l Max , Units f Notes*

T T S = T BECCE
coms l ; 27.5 | | 869 | mVaus | 1.2.3.5.6.9

2 | Negative twist acceot | [ | 8 d8 236912
3 | Positive twist accept | | | 8 | d8 |2359.12
4 | Frequency deviation accept | | £1.5% x2Hz | {2359
5 | Frequency deviation reject ! #3.5% | ‘ | 2.35.9
6 | Third tone tolerance | | -16 | 98 | 2345910
7 | Noise tolerance j | | -12 d8 | 23,4,5.7.9.10
8 | Dial tone tolerance ! l | +22 l d8 | 23458911

NOTES

le\lglyl't-PN:‘

¢ Typical figures are at 25 °C and ars for casign aid oniy:

10. Referenced to lowest level frequancy comoonant in OTMF signat.
i1. Referenced to the minimum valid accaot levet.
12. Guaranteed by design and cnharactznzauon,

dBm= decibals above or below a raferance power of 1 mW into a3 600 ohm load.
. Digit sequence consists of all OTMF tenes.

Tone duration= 40 ms, tone pause= <0 ms.

Signal condition consists of nominal OTMF frequencies.
Soth tones in compasite signal have an equal amplituda.
Tona pair is daviatea by =1.5 %= 2 Hz.

. Sanawidth limited (3 kHz } Gaussian naise.

. The precise dlal tone Irequencies are (350 HzZ and 440 Hz) =2 %,
. For an error rate of hettar than 1 in 10.000.

not guaranteed and not sucject to procuction tasang.
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T 0!W'MW|

MT8870D-1 AC Electrical Characteristics - Vo0=5.0V 5%, Vgm0V, 40°C $ Tq S +85°C , using Tost Gircuit Shawn in

Figure 10,
Characteristics l Sym ' Min , Typ* | Max | Units Notes*
1 | Validinput signai tevels (each | -31 , + dB8m | TestedatVpg=5.0v
tone of composite signal) 218 869 | mVpus 1.2.3,5.8.9
. . -37 d8m | Tested atVygs5.0V
2 | Input Signal Level Reject ' 1,2,3,5,6,9
10.9 mVRMS et
3 | Negative twist accept 8 ds 2,3,6,9,13
4 | Positive twist accept 8 ds 2,3,6,9,13
5 | Frequency deviation accept £1.5%+ 2 Hz 2,3,5,9
§ | Frequency deviation reject ) £3.5% 2,359
7 | Third zone tolerance -18.5 d8 2,3,4,5.9,12
8 | Noise tolerance -12 d8 -1}234,5,79,10
@ | Dial tone tolerance +22 ds 2,3.4,5.8,9,11
+ Typical figures are at 25 °C ana are for design aig onry: not guaranteed and not subject tg procuction testng.
*NOTES

. a8m= decibels abave ar below a reference power of 1 mW inte a 600 ohm load.
. Digit sequence consists of all OTMF tones,

Tone duration= 40 ms, tone oausew <0 ms.

Signal candition consists of nominal OTMF frequencies.

- 2oth tones in compasita signal have an equal amplituca.

Tone pair is deviatad by =1.5 %% 2 Hz. §

Bangwiath limited (3 kHz ) Gaussian naise.

. The precise dial tone frequencies are {350 Hz and 240 Hz) 22 %.

. Far an error rate of better than | in 10,000.

10. Referencad ta lowest {evel frequency component in DTMF signal.

1. Referenced to the minimum valid accapt tavel.

12. Referenced to Fig. 10 input OTMF tone level at -25d3m (-28d8m at GS Pin) intarference frequency range betwaen 430-3400Hz,
. i+ 113, Guaranteed by dasign and charactarization.

&
2. ¢

tom.\apnu:'t-f..n\)-

.
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AC Electrical Characteristics - vpg«3.0v25%, Veg=0V, 40°C < 70 < «35°C , using Test Circuit shawn in Figure 10.

Characteristics ] Sym Min l Typ* Max | Units Conditions
1 Tone present detsct time top 5 1 14 ms |Note 1
2 | 1 |Tone absent detsct time toa 0.5 4 8.5 ms (Note 1
3 ,\; Tone duration accept thec 40 ms |Note 2
4 | | |Tone duration reject ° e | 20 ms |Note2
5 | G |{interdigit pause accept tio 40 ms |Note 2
6 Interdigit pause reject I too 20 ms Note?2
7 Propagation delay (St to Q) | teq | 8 11 us |TOE=Vpg
8 | o |Propagation delay (St to StD) | tosio 12 16 us | TOE=Vpp
9 # Output data set up (Q to StD) taso 3.4 us |TOE=Vpp
10 G Propagation delay (TOE to Q ENABLE) | tprg 50 ns - |load of 10 kQ2
T 50 pF
1" 3 Propagation dslay (TOE to Q DISABLE)| terp 300 ns lgoadgf 10 k.
sUp
12 ? |Powerup time | toy | | 30 ms |Note 3
13 'g Power-down time i teo 20 ms
14 Crystal/clack frequancy | fc |3.5759|3.5795 |3.5831 | MHz
15 | C |Clock input rise time | tener 1077 s |Ext. clock
16 | 0+|Clock iflput falf time; AT 110 | ns  |Ext clock
17 ﬁ) Clock input duty cycle fBCe | 40 | 30 60 % |Ext. clock
18 |" |Capacitive load (OSC2) | Cro | ] 30 pF |

'[yprw figures ara at 25°C ang are for cesign 2id only: not guarantzeq and nat supject to progucton tesung.

“NQTES:

Used for quard-time calculation purposes onty.
These, user adjustable paramstars, are not cavice soecifications. The adjustaole sattings of these mmimums and maximums
are recommenaations baseq ucon nerwvorK recuirements.
With valid tona present at Ingut. tayy 2cuals time from POWN going low unal €3t gaing high.

Veg
c,
OTMF O— c
Input a 2
! MT88700/MT38700-1
_...: N+ Vool —2
—7 IN- SYGT[F—T——* -
L/;{v\-——': GS =5t :—-—--—-vwvl 3
. A2 LA, 50 [t
O————— ] s C——-0O
O————— ] rowWN at—20
——_]GcsC: a2 0
X-al L-iil—: 0sc2 Qt [F————0Q
[———: Vss Toe{ T —

NOTES:

Ay, Rp=100KQ 2 1%

Ry=300KQ = 1%

Gy.C,=100 nF = 5%
X-taln3.579545 MHZ = 0.1%

Figure 10 - Single-Ended Ingut Configuration

I8
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o
EVENTS A l 8 l [+ I E I F l G
i t ! .
‘REC-w=~ == —= lec =~ = tig =~ - tog e
Vin D TONE #n TONE Tone

v 'L
t‘35’—1—-' — | >} = loa

L

= 1 [

|
'GTP—-:- L— —tmd ;- tgra
! f ~ N v
T TSt
SvGT A A i C_~ [
150 o) e
1 tag
i i lasio HIGH IMPEDANCE
Q,<, DECODED TONE # (a-1) | X | 2a %
Tt i
taso -'l L‘ l l
l l , l i
S0 1
TOE N
EXPLANATION OF EVENTS
A) TONE BURSTS DETECTED, TONE DURATION INVALIO, OUTPUTS NOT UPDATED.
5) TONE #n OETECTED, TONE DURATION VALID, TONE DECCOED AND LATCHED IN QUTPUTS
c) END OF TONE #n OETECTED, TONE ABSENT OURATION VALID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID
TONE.
0)  * OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.
g TONE #n + 1 OETECTED, TONE DURATION VALID, TONE DECODED AND. LATCHED IN OUTPUTS (CURRENTLY
) HIGH IMPEDANCE).
7 ACCEPTABLE DROPOUT CF TONE #n « 1, TONE ABSENT DURATION INVALID, OUTPUTS REMAIN LATCHED.
G ENO OF TONE #n » 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT
% VALID TONE.
EXPLANATION OF SYMBOLS
Vin OTMF COMPOSITE INPUT SIGNAL.
€St EARLY STEZRING OUTPUT. INDICATES DETSCTION OF VALIO TONE *REQUENCIES.

SYGT  STEERING INPUT/GUARD TIME QUTPUT. ORIVES EXTEANAL AC TIMING CIACUIT.

Q,Q, 4-BIT DECODED TONE OUTPUT.

St DELAYED STEZRING QUTPUT. INDICATES THAT VALIO FREQUENCIES HAVE BEEN PRESENT/ASSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL

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

=t MAXIMUM _DTMF SIGNAL DURATION NOT DETECED AS VAUD

thee  MINIMUM OTMF SIGNAL DURATION REQUIRED FOR VAUO RECOGNITION

o MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.

too MAXIMUM ALLOWABLE OROP OUT OURING VALID DTMF SIGNAL.

32 TIME TO DETECT THE PRESENCE OF VALIO OTMF SIGNALS.

toa TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.

e GUARAD TIME, TONE PRESENT,

tgta  GUARD TIME, TONE ABSENT.

Figure 11 - Timing Diagram

4-21



~

@ MOTOROLA

MC142100
MC145100

4 x 4 CROSSPOINT SWITCH WITH CONTROL MEMORY

The MC142100 and MC145100 consist of 16 crosspoint switches
(analog transmission gates) organized in 4 rows and 4 columns. Both
devices have 16 latches, each of which conirols the state of a particular
switch. Any of the 16 switches can be selected by applying its address
to the device and a puise to the strobe input. The selected crosspoint
will turn on if during strobe, Data In was a one and will turn off if during
strobe, Data In was a zero. In addition the MC145100 will reset all non-
selected switches in the same row as the selected switch. Other
switches are unaffected. In the MC145100, an internal power-on reset
turns off all switches as power is applied.

® Internal Latches Control State of Switches
Power-On Reset {MC145100 Only)

Low On Resistance — Typically on 110 Q @ 10 Vdc
Large Analog Range (Vpp—Vss)

All Pins Are Diode Protected

Matched Switch Characteristics

High CMOS Noise Immunity

MC142100 Pin-for-Pin Replacement for CD22100

CMOS MSI

{LOW-POWER COMPLEMENTARY MOS)

4 x 4 CROSSPOINT SWITCH
WITH CONTROL MEMORY

L SUFFIX P SUFFIX
CERAMIC PACKAGE- PLASTIC PACKAGE
CASE 620 CASE 648

ORDERING INFORMATION

Data MC14XXXX - Suffix Den?tes
Strobe In 7 _E L  Ceramic Package
?7 2 2 4 S 015 P Plastic Package
; I‘gj: ﬁ__ R1 A Extended Operating
|| Temperature Range
. — -~ v C Limited Operating
60— [ [/ Temperature Range
A < 4 14
R2
[+ [ [ [
S [l 7 7 PIN ASSIGNMENTS
O pb— £
1 © }|—V
5%‘ g 5 —o ® —%10
w 2 -
g @ & i é——« y [1ih-¢
31 ¢lq¢
< L — ya va
so4 s H
C|=< B ¢ R
4
— 7 7 7
40+ - [/
\ O Q9 1 012 Qi3
c1 C2 C3 c4
This device contains circuitry to protect the
) inputs against damage due to high static
MAXIMUM RATINGS (Voltages referenced to Vss. Pin 8 voltages or electric fields; however, it is ad-
Rating j Symbol Value Unit vised that normal precautions be taken to
DC Supply Voltage ] VoD _051t0 +18 vde avoid application of any voltage higher than
Input Voltage, All Inputs Vin 0510 Vpp+05 Vdc maximum .rate.d voltages to this rT»gh.m.-.-
= - Cu;rem | 3 v pedance circuit. For proper operation it s
'0“9 — recommended that Vi and Vg be con-
Operating Temperature Range - Ta c strained to the range Vgg={Viy or
AL Device | -5510 +125 Vol sV
: 85 out DD-
CL/CP Device ~40 10 + — Unused control inputs must always be tied t10°
Storage Temperature Range Tsig -6510 +150 C an appropriate logic voltage level le.q., either

Vss or Vpp!.




14C142100, MC145100

ANALOG TRANSMISSION GATE
(CROSSPOINT) SCHEMATIC

L In/0ut Out/In
VpD | VoD VooVoD(_ ‘LVDD Control
il BiE) BUEW
In/Out \-8 ’ 9 A
50 IYI ’Jv—jﬁ l 50 Out/In
=3
Votg
3
Control l—Y' in/QOut Out/In
= Control
ELECTRICAL CHARACTERISTICS (vgg=0Vi
Vpbp Tiow™ %°C Thigh*
Characteristic Symbol | Vdc Min Max Min Typ Max Min Max Unit
Operating Voltage MC145100 | Vpp - 4.25 18 4.25 - 18 4.25 18 Vde
MC142100 3 18 3 - 18 3 18
Input Voltage (Logic} “0" Level | Vi Vdc
Contro! Input 5 - 1.5 - 2.25 1.5 - 1.5
10 - 3.0 - 4.50 3.0 - 3.0
15 - 40 - 6.75 4.0 - 4.0
“1" Level | Vi Vdc
5 35 - 35 2.75 - 35 -
.10 7.0 - 7.0 5.50 - 7.0 -
See Figure 1 15 11.0 - 11.0 8.25 - 1.0 -
Input Current AL lin 15 - +0.1 - +0.00001| +0.1 - 1 £10 pA

Pins2,3,4,5,6,7 CL.CP kin 15 - +0.3 - +0.00001| £0.3 - +1.0
Input Capacitance (Vj,=0) Cin pF

Digital inputs 10 - - - 7 15 - -

Switch Inputs/OQutputs 10 - - - 50 75 - -
Feedthrough Capacitance Cin/out - - - - 04 - - - pF
Quiescent Current (AL}  MC145100 5 - 200 - 55 110 - 70

DD 10 - 400 - 15 230 - 100 kA
15 - 600 - 170 340 — 200
MC142100 5 - 5 - 0.003 5 - 150
Ibp 10 - 10 - 0.004 10 - 300 A
15 - 20 - 0.005 20 - 600
Quiescent Current MC145100 5 - 250 - 55 150 - 80 _i-.
(CL, CP Device} 10D 10 - 500 - 115 300 - 150 rA
15 - 800 - 170 600 - 300
MC142100 5 - 5 - 0.003 5 - 150
DD 10 - 10 - 0.004 10 - 300 BA
15 - 2 - 0.005 20 - 600
On-State See Figures6-10 | Ropq 5 - 270 - 250° 300 - 375 Q

Resistance 10 - 140 - 110 170 - 230

Vin=VDD~- Vss 15 - 0 - 8 115 - 145

2

On-State Resistance Difference AORgn 5 - - - 25 30 - - ]
Between Any Two Switches 10 - - - 15 25 - -
Vin=VpD—-Vss  SeeFigure6 15 - - - 15 20 - -

2

Input/Output Leakage AL | n/out 15 - +100 -~ | 04 + 100 - + 1000 nA

Current, Switch O cL.cp 18 - +£300 - +04 | +300 - +1000

* Tiow=55°C for AL Device, - 40°C for CL/CP Device.
Thigh= + 125°C for AL Device, +85°C for CL/CP Device.
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MC142100, MC145100

SWITCHING CHARACTERISTICS (Vgg=0, Ta=25°C, C =50 pF}

VbD
Characteristics . Symbol Vde Min - Typ Max Unit
Propagation Delay Times Vss=0Vdc
Input to Output PLH. tPHL 5 - 30 60 ns
10 - 15 30
15 - 10 20
Sirobe to Output —-
Output 1" to High Impedance MC142100 | tpy 7, 1ppz 5 - 350 700 ns
Qutput “0” to High Impedance 10 - 175 350
. 15 - 125 250
Output “1* 10 High Impedance MC145100 | tpy 7, tpz 5 - 520 1040 ns
Output “0"* to High Impedance 10 - 215 430
15 - 140 280
High Impedance to Output "1+ MC142100 | tpzR. tpz 5 - 300 600 ns
High Impedance to Qutput <0 10 - 150 250
15 - 80 160
High Impedance to Output 1 MC145100 | 1pzy. tpzL 5 - 550 1100 ns
High Impedance 10 Output “0"" 10 - 200 400
15 - 130 260
Data in to Output MC142100 | 1pzH, tpHz 5 - 300 600 ns
1PZL. tpL 2 10 - 110 220
: 15 - 75 150
T Data In to Output MC145100 | pzH. tpHz 5 - 500 1000 ns
pZL. tPL7 10 - 200 400
15 — 120 240
Address to Output MC142100 | tpzH, tpHz 5 - 350 700 ns
PZL. tPLZ 10 - 135 270
15 - 90 180
Address to Output MC145100 | 1pzy, tprz 5 - 500 1000 ns
: tPZH, 1PPHZ 10 - 180 360
»“‘ See Figure 2 15 - ns 230
Minimum Setup Time_
Data In to Strobe MC142100 tsu 5 - 50 190 ns
- - 10 - 10 50
: 15 - 0 30
- Data In to Strobe MC145100 sy 5 - 100 200 ns
10 & 40 80
15 - 35 50
Minimum Hold Time
Data In 1o Strobe MC142100 th 5 - 50 250 ns
10 - 20 150
15 - 10 50
Data in to Strobe MC145100 th 5 - 40 400 ns
10 - 10 200
15 - (] 80
Minimum Set Up Time MC142100 tsy Stz 0 180 ns
Address to Strobe MC145100 10 - - 0 50
e 15 - 0 30 ns
Minimum Hold Time MC142100 th 5 - ] 110 ns
Address to Strobe MC145100 10 - 0 45
T T 15 - 0 30
Minimum Strobe Pulse Width MC142100 WH 5 - 150 320 ns
MC145100 10 - 50 160
15 - 40 80
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MC142100, KC145100

SWITCHING CHARACTERISTICS (continued) (Vss=0. Tao=25°C. C, =50 o)

VDD
Characteristics Symbol Vdc Min Typ Max Unit
Sine Wave Distortion SeeFigure3|. -~ 10 - 0.5 - %
{Ry =1k, 1=1kH2) . .
Frequency Response {Switch On) See Figure 3 - 10 - 15 - MHz
{Ry =1k, 20 Logi0 Vout/ Vin= —3.0 dB)
Feedthrough Attenuation (Switch Off) See Figure 3 - 10 - - 80 - dB
Vi=10 Vpp, F=1.6kHz, R =1k3, CL=15 pF) )
Frequency for Signal Crosstatk -40dB - 10 - 1500 - kHz
{Vin=10 Vpp, Switch A
On, Switch B Off, : -110d8 - - - 0.1 - kH2
Ry =1k0, C =15pF) See Figure 4
Crosstalk Controls to Output See Figure - 10 - 70 - mV
(R =10 ki)
MC‘I451(X). MC145100
Only Only
Address Switch Switches Address Switch Switches
A B C D Selected Cleared A 8 C D Selected Cleared
0 0 0 0 CIRl | O 1 2 3 0 0 0 1 C1R3 8 9 10| n
1 0 0 0 C2R1 1 0 2 3 1 0 0 1 C2R3 9 8 10| n
0 1 0 0 C3R1 2 0 1 3 0 1 0 1 C3R3 10 8 g 1"
1 1 0 0 CAR1 3 0 1 2 1 1 0 1 CAR3 1 8 9 10
. 0 0 1 0 C1R2 4 5 6 7 0 0 1 1 C1R4 12 13 {14 | B
1 0 1 0 C2R2 5 4 \ 6 7 1 0 1 1 C2R4 13 12 14 15
0 1 1 0 C3R2 6 4 5 7 0 1 1 1 C3R4 14 12 | 13715
1 1 1 0 CAR2 7 4 5 6 1 1 1 1 CAR4 15 12 13 14
TIMING DIAGRAM
MC145100/MC142100
l€—1hH R
tsu=
Strobe

i

. :f'b-l-..\(— h
Address Don't Care Addr 1 Don't Care Addr2 Don't Care
On
Switch 1
Off

N On
Switch 2 n | | I
off |
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MC142100, MC145100

- v e #h

TEST CIRCUITS
FIGURE 1 — INPUT VOLTAGE FIGURE2 — PROPAGATION DELAY TIME
Vss P Voot Vout
. ; LS 5]- CL=50pF
Strobe
“ Is Puls: =
Vin—Daia In Control Gen:raelor Data )}
Strobe Address
T T 11
Vop ABC D Vop - - : """" .
VbD vss Vss VDD
¢ Vss Vss
L L
FIGURE 3 — BANDWIDTH AND FIGURE 4 — CROSSTALK BETWEEN
FEEDTHROUGH ATTENUATION ANY TWO SWITCHES
Switch on for Bandwidth Test Vin=VDD-Vss
Switch off for Feedthrough Test = ‘*‘QU-
Vin=VpD-Vss A Switch
M a ; aanv > v T
ine—
Control
v;n ' .OUt T T Switch v
Vop ! k_]_ off out
) RL TCL + 1k DTN
L = B RL Cy
. Datain Control = b ) I
Strobe & =
Vss r? 1A Vss
Vbp ABCD €1
FIGURE 5 — CROSSTALK
CONTROL TO OUTPUT
P Vout
+ 1k
Rigiok .
- ~,: —
Vin—Data in Controt
Strobe
L T T 71
Vpp ABCD
VpD ’—I [-—l
Vin
Vss
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FIGURE 6 — CHANNEL RESISTANCE (Rgy) TEST CIRCUIT

R
v Control Keithley 160
DD Digital
Multimeter
10k Y

g Switch o )

On X-¥Y
Vss Plotter

> O
ll}—J

TYPICAL RESISTANCE CHARACTERISTICS

FIGURE 7 — COMPARISON AT 25°C FIGURE 8 — Vpp=2.5V, Vgg=-25V .
350 I 350 s
.—TA-OZS'C I/‘-—_\\ r . 5 - by %
5 J00F & 300 i \ - -
-2 Z 5 '
s JARAN 5 y - -
5 250 7§ &) 778N
2 : g TA-125°C =
Z \ = - JAARAN
= 200 ; t 200 N—F— e
-2 N Vpn-Vse=5V @ / 7 NN h
2 7 Y DD -VSS | w ! \ “Ta=25°C
g ' Vpp-Vs=10V . / -l
:Q. 100 & T S o \Dn:ﬁs- ] iy ?z' 3 \"A__ssoc
P — T T Z 100
S &4 vpp-Vss=15V___| < _
50 50
0 0
; -0 -80 -60 -40 -20 O 20 40 60 80 10 -10 -80 -50 -40 -20 0 20 40 60 80 10
Vie, INPUT VOLTAGE (VOLTS) Vin, INPUT YOLTAGE [VOLTS)
FIGURES — Vpp=5.0V, Vgg=~5.0V FIGURE 10 — Vpp=7.5V, Vgg=-75V
350 350
o 300 300
S g
=] 3
S50 S 250
(%] o =
'z‘ Z
% 200 5 200
%] P~ & L
;,50 — - TR=125°C——— £ 150 Ta=125°C™
& 1| = A=
100 A — T—Ta-25(] T 00 — Tp-25°C_|
e 1 pdee Tp. = - 55°C § p— — I
50 50 Ta-55%C_J
L
0 0
. -10 -80 -60 -40 -20 0 20 40 60 80 10 -10 -80 -60 -40 -20 0 20 40 60 80 10
Vin. INPUT VOLTAGE (VOLTS) Vi, INPUT VOLTAGE (VOLTS)
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