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ABSTRACT

This thesis presents the electrical equipments controlled by VHF CB Transceiver.
The dual tone signal with frequency in citizen band at 245 MHz is used to turn on and off the
electrical equipments. It consists of two components a dual signal transmitter and a dual signal
receiver. The maximum number of sixteen electrical equipments can be controlled. Automatic
answering to indicate the working status of system and privately protecting from other people also

include. This equipment is convenience and comfortable to use in home or office.
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Extremely High Frequency (EHF) 30-300 GHz 10-1 cm
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0.25 Watts
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2V TIP 3055

Tl e o +
o D RI 0.1Q Ql 9
D1 5 Watts TIP 305 -L_C.3
AC 0 2V
DS1650 AAN S TS
220V Q2 F
e L 1000 |
N iy R4 25 Volt
3 AMP e AN o -
94 0 ) L
BD 140 0.5 Watts =
4700 uF
50Volt 1 ,
T— e
BD 140 RS g R6
100R2 100 ko 9710 kO
0.5 Watts .0 wvatts
2.2 kQ
0.5 Wa(ts 1]05 Watts
LM 723 _13_H c2
M 1o re [ NNE
100 Volt, ! el
100 kQ 10 kO VRI
—— 0.5 Watts 0.5 Watts 5kQ - L
= 0.5 Watts —
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a ¢
A15199 A.1 18M39UnIalveNTdszudana

Fogilnsal eazdun $1340u
ENERERIY
IC1 AT89C51 162
IC2,1C3,IC4 7418573 362
gilnsaimsneian
LEDI-LEDI16 GIGN 16 A2
aunuilszg
C1,C2 33 pF 155109 262
fMANUMUMY
R1 330 kQ0.25 W 167
R2 330kQ0.25 W 16
R1, R2, R3, R Pull-up 10kQ 0.25 W 362
qﬂnmﬁﬁ'uq
XTAL Asanoa 11.0592 MHz 162
J1 Connector 5 pin 162
12,J3 Connector 8 pin 267
J4,J5 Connector 2 pin 26

[
(3 s

y o a
ﬂﬁNﬁ .2 51UﬂﬁQ‘1Jﬂ5ﬂ!"U’fJ\3’Ni)5Nﬁﬂﬁﬂlm1mﬂ31ﬂﬂﬁ]‘
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fanuilazy
Cl1,C2 0.1pF 16 V 267
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Fogulnsal 18821080 SRITRlY
MANUATHMY
RI 100 kQ 0.25 W 107
qﬂnmﬁéuq
XTAL ATAADN 3.579545 MHz 167
KEY1 unadauanuig 1 4@

madi 0.3 swmsginsalupiesnoasiia '”a;rgmmm?;@:

Foailnsal S1HazIDEn 1
299357M
IC1 MT8870 16
aunuilszy
Ll 0.1 pF 16V 207
AINNUMUNI
R1,R2 100 kQ 0.25 W 20
R3 300 kQ 0.25 W 107
qﬂﬂstﬁﬁ'uq
XTAL ASIADD 3.579545 MHz 162
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fANUAIHMY

RI,R2 100 kQ 0.25 W pX%

ginsaioug

J1-J4 Connector 2 pin 461

RYI Sad12VsA 162

AT 0.5 swmsginsalvesieesiuinides
Fegunsol sHazon $1uIU

2995574

IC1 I1SD2590 167

aunuilazy

CL-C3 0.1 pE 16 V 3§

c4 47 uF 16 V

N NUMUMIY

R1 1kQ 025 W 1617

R2,R7 10kQ0.25 W 6 ¢

RS 5.1kQ0.25 W 162

qﬂnmﬁguq

S1, 82 anTnannaldoudy 2 6

J1 Connector 10 pin 167
Connector 2 pin 287

J2,]3
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IC1 TDA2030A 162
aunuilszy
cl.c2 47uF25V 2617
C3 470 uF 16 V 162
C4 220 uF 16 V 2 62
C5,C8 0.1pF 63V 26
C6 39pF 63 V 107
c7 1000 pF 16 V 102
fIANNAM UMY
R1 470025 W 167
R2 390025 W 1612
R3 220kQ 025 W 16
R4 19025 W 16
VRI 100kQ0.25 W 161
M4 a7 swnsgUnseivesinssieuseiy Ivnszuanse sToad
Fegilnsai 310zIvea S
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IC1 78L05 161
aunuilszy
Cl=C4 100 uF 25 V 407
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@

j:
frun T™M
TO M1
THO=00
TLO=00
CLR R5,R6,R7

v

s

NYAA CLR
N PW1,PW2,PW3
CLR ¢
PWI1,PW2,PW3 nyaral
v
usindlu
PWI1,PW2,PW3

ATV 3 A

A 4

INC R4

Tof
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A 4

A 4

\ 4

CLR :
P 3091 Ua
P0.0
CLR A
> 4932 1a
P0.1
CLR
%04 3 Ua
P0.2
CLR s
P 4014 1la
P0.3
CLR A\ P
Pl %0951a
P0.4
CLR [* |
P 404 61la
P0.5
CLR 4
Pl 5097 1a
P0.6
CLR :
—>! 3098 Ua
P0.7
CLR ,
P 4039 Ta
P27
CLR L JE
P! 40910 Ua
P2.6
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CLR B SN
P! sp9 11 Ua
P2.5
CLR B :
Pl 999 121a [—P
P2.4
CLR B ;
P 409 13 1a >
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CLRB -y
P aeq 14 Un
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B
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Y
SET B
—» %09 1 idla »
P0.0
SET B
P 403 2 dla >
P0.1
SETB
—» 9013 ila >
P0.2
SET B
P 903 4 il >
P0.3
SET B
1 40315 idla >
P0.4
SET B
P 4036 iila »
PO.5
SET B
P 909 7 idla >
P0.6
SET B
709 8 1la »
P0.7
SETB
| %039 dla >
P2:7
SETB
P! 404 10 dla >
P2.6
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SETB e
P! %0411 Ta >
P2.5
SETB D
Pl 499 12 1tla >
P2.4
SETB oy,
Pl 499 13 1a p
P2.3
SETB ' B
> %9314 (1a >
P2.2
SETB e\
Pl 404 15 (1a »
P04
SENET LIS (4 C /
Pl 499 16 la g
12.1
SET PO
> ia
SET P2
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Tdsunsumuauginsaimuaunsta-dlansedlsiviih

ORG ~ 0000H
==========-SFT EQU === ===
D1 EQU  P1.0 ; DATA BITO
D2 EQU  Pl.1 ; DATA BIT1
D3 EOl:L Pla2 ; DATA BIT2
D4 3/e)e RN - e ; DATA BIT3
ST CEOU - PlLd ;CHK_KEY IN
TX EQU  Pl.5 ; TX ENABLE
PD EQU Pl1.6 ; TSD2590 POWER - DOWN
A9 EQU  P1.7 ;ADRESS 8 ISD2590
CHO1 EQU - P0.0 ; OUTPUTO
cH02 EQWfP0.1 ;OUTPUTL
CHO3 EQU  P0.2 ;OUTPUT2
CHO4 ‘EQU ~P0.3 ;OUTPUT3
CHO5 EQU _..P0.4 ; OUTPUT4
CHO6 / EQU  P0.5 ; OUTPUTS
CHO7 EQU- P0.6 ; OUTPUT6
CHO8 EQU. .PO.7 ; OUTPUT7
CHO9 ~EQU - P2.7 ; OUTPUTS
CH10 .-EQU _[P2.6 ; OUTPUTY
GHE 1 “IEOP™ it ; OUTPUT10
CH12 . EQUS (P2.4 ;OUTPUTL1
CH13-EQU . P2.3 ;OUTPUT12
CH14+< EQU" ~'P2.2 ; OUTPUT13
CH15 -EQU _~P2.1 ; OUTPUT14
CHl16 -EQU 'P2.0 ; OUTPUT15
PWl EQU  50H ; PASSWORD1
PW2 | EQU' S51H ; PASSWORD2
SWA . \EQU. _52H ; SWAP_A
LLP \NoU¢ _53H ;MEM_SOUND_LOOP
============SB{ \,/8/RORT S o e e
SETB BD ; SET. DEFALT, 1SD2590-IS OFF
CLR A9 ; SET ADRESS I8D2590 IS 0000
MOV PO, #00H ; SET PORT_OUTPUT
MOV P2, #00H ; SET_PORT_OUTPUT
MOV  P1, #06FH #SET DATA 1/0
MOV  P3, #00H ;SET_ISD2590
===MATIN PROGRAM=mmmmmmmmm e e e e e e e e e e
START: LCALL PASSWORD ; CHK_PASSWORD
LGALL 502
MENU: LCALL MENU1 ;SET_CH1

SJMP  START ;RET_TO_START
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CHK_PASSWORD A

;CLR_RA4

; CALL, PASSWORD_READ

; CHK_TIME >18SEC
;NOT_PRESS_GO_TO_START
; SAVE_PASS_WORD

;NEXT KEY

;CHK_TIME >18SEC
;NOT_PRESS_GO_TO_START
; SAVE_PASS_WORD
;NEXT_KEY

;CHK_TIME >18SEC

;NOT PRESS_GO_TO_START
; PASSWORD=1

; CHK PASSWORD_2

; PASSWORD=9

; CHK PASSWORD.. 1

; PASSWORD=1

;RET TO NEXT MAIN PROGRAM

;+1R4 (READ KEY =3 LOOP)
;FALT_PASSWORD
;CLAR_PASSWORD

;R4=3

; SOUND FALT

; PASSWORD=/3SECTOR

PASSWORD: MOV R4, #00H
PP: LJMP PWORD
PONTO : CJNE RS5, #0FFH, PP1
LJMP START
PP1: MOV  PW1,A
LJMP PWORD1
PONT1: CJNE RS5, #0FFH, PP2
LJMP START
PP2: MOV  PW2,A
LJMP PWORD2
PONT?2: CJNE RS5, #0FFH, PP3
LJMP START
PP3: CJNE A, #01H,PW
MOV A, PW2
CJNE A, #02H,PW
MOV A, PWl
CJNE A, #03H,PW
RET
==== ===FALT PASSWORD=3=
PW: INC ' R4
MOV “PW1,#00H
MOV~ PW2,#00H
CJINE -~ R4, #01H, PWORD
LCALL S01
BACK1: LJMP  START
READ KEYl====
PWORD: MOV. R6,#00H
MOV. R7,#00H
MOV~ R5, #00H
MOV © - TMOD, #01H
N TH
MOV. . THO,;#00H
MOV . TLO, #00H
SETB TRO
CHKTONE : JB STO, DATA
JNB  TFO,CHKTONE
INC R6
CJNE R6, #00H, WAITKEY
INC R7
WAITKEY: CLR TFO
CJNE R7, #01H, CHKTONE
MOV  R5, #OFFH
LJMP PONTO
DATA: LR = TRO
KEY: JB STO, KEY
MOV A, P1
ANL A, #0FH
LJMP PONTO

;CLR R6

; CLR_R7

;CLR _R5

#SET TIMER 0 MODEL
;CLR_REG A

; SET_START. 0000
#SET_START 0000
#START TIMER

+CHK_KEY IN

; LOOP_TIME >18SEC
;+1R6
;SHIFT IF R6=00H
;+1R7

;STOP_TIMER

;TIME >18SEC_TRUE
;MOV_R5=0FFH
;RET_TO_START
;STOP_TIMER

;CHK STOP_PRESS_KEY
;SAVE DATA TO A
;CLR HIGHT BIT
;RET TO PP
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READ KEY2== =
PWORD1 : MOV  R6, #00H ;CLR_R6
MOV  R7, #00H ;CLR_R7
MOV RS, #00H JOLR BS
MOV ~ TMOD, #01H ; SET_TIMER 0 MODEI
LR A& ;CLR_REG_A
MOV ~ THO,#00H ; SET_START 0000
MOV  TLO, #00H ; SET_START_0000
SETB TRO ; START TIMER
CHKTONEl:  JB STO, DATAL ;CHK_KEY IN
JNB  TF0,CHKTONEL ; LOOP_TIME >18SEC
INC R6 ; +1R6
CJNE R6, #00H,WAITKEY1 ;SHIFT IF R6=00H
INC  R7 ;+1R7
WAITKEYl: CLR  TEO ; STOP_TIMER
CJNE R7,#01H, CHKTONEL | /;TIME >18SEC_TRUE
MOV ~R5, #0FFH ;MOV_R5=0FFH
LJMP PONTL ;RET-TO_START
DATAL: GLR —THD. ;STOP. TIMER
KEY1: JB STO, KEY1 ; CHK_STOP._PRESS_KEY
MOV A,P1 ; SAVE DATA TO A
ANL . &, #0FH ;CLR_HIGHT_ BIT
LJMP PONT1 ;RET TO_ PP
READ KEY3 o
PWORD2 : MOV R6, #00H ;CLR R6
MOV R7, #00H ;CLR R7
MOV . .R5, #00H ;CLR RS
MOV - TMOD, #01H ;SET_TIMER 0 MODEl
8.5 [ 6N ;CLR_REG A
MOV ~THO, #00H ;SET_START_0000
MOV TLO, #00H ; SET_START 0000
SETB TRO ; START._TIMER
CHKTONE2: . JB STO, DATA2 ; CHK _KEY IN
JNB - TEO,CHKTONE2 ;LOOP_TIME >18SEC
INC. R6 ; +1R6
CJNE “R6,#00H, WAITKEY2 ;SHIFT IE R6=00H
INC WY ;+1R7
WAITKEY2: CLR TP@ ;STOP TIMER
CJNE R7, #01H,CHKTONE2.. ;TIME_>18SEC_TRUE
MOV  R5, #OFFH sMOV_R5=0FFH
LJMP PONT2 ;RET_TO_START
DATA2: CLR: |/ “TRO ; STOP_TIMER
KEY2: JB STO, KEY2 ;CHK_STOP_PRESS_KEY
MOV  A,P1 ;SAVE DATA TO A
ANL A, #O0FH ;CLR_HIGHT BIT
LJMP PONT2 ;RET_TO PP
=== SET_UP_SOUND =
5250 SETB A9

MOV A, #28H
MOV RO, #02H
LCALL SOUND
RET
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S24::

523:

S22:

S21:

S20 %

S 19

S18:

Sl17z

3164

S15%

S14:

S133

SETB
MOV
MOV
LCALL
RET
SETB
MOV
MOV
LCALL
RET
SETB
MOV
MOV
LCALL
RET
SETB
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV

A9

A, #1FH
RO, #02H
SOUND

A9

A, #13H
RO, #04H
SOUND

A9

A, #0DH
RO, #02H
SOUND

A9

A, #04H
RO, #02H
SOUND

A9

A, #0FBH
RO, #02H
SOUND

A9

A, #0F4H
RO, #02H
SOUND

A9

A, #0EBH
RO, #02H
SOUND

A9

A, #0E3H
RO, #02H
SOUND

A9

A, #0DBH
RO, #02H
SOUND

A9

A, #0D3H
RO, #03H
SOUND

A9

A, #0CBH
RO, #03H
SOUND

A9
A, #0C3H
RO, #02H
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S12:

S1:;

S10:

S09:

508:

S07:

S06:

S05:

S04

503:

S02:

LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET
CLR
MOV
MOV
LCALL
RET

SOUND

A9

A, #0BAH
RO, #03H
SOUND

A9

A, #0B2H
RO, #02H
SOUND

A9

A, #0ABH
RO, #02H
SOUND

A9

A, #0A3H
RO, #03H
SOUND

A9

A, #09CH
RO, #02H
SOUND

A9

A, #08FH
RO, #03H
SOUND

A9
A,#07CH
RO, #06H
SOUND

A9

A, #06FH
RO, #04H
SOUND

A9

A, #066H
RO, #02H
SOUND

A9

A, #05CH
RO, #03H
SOUND

A9

A, #08H
RO, #0194
SOUND
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S01: CLR 29
MOV A, #00H
MOV RO, #02H
LCALL SOUND
RET
=== SOUND === === =
SOUND: SETB TX
MOV  P3,A ; SEND BIT ADRESS
LCALL DELAY ; LACH ADRESS
CLR  PD ; START SOUND
MOV ~ R1, #O0FH
STARTS: MOV ~ TMOD, #10H ; SET TIMER
MOV  THL, #03CH ; SET TIMER START
MOV  TLL,#0BOH ; SET TIMER START
SETB TR1 ; START TIMER
LOOPS : JNB -~ TF1,LOOPS ;WATT TIME 50mSEC
CLR TRl
gLR  TFY
DEC~R1 ;50MSEC X 10
CJINE _ R1, #00H, STARTS
DEC |~ RO ; 500MSEC X RO
MOV~ “R1, #0AH
CJINE RO, #00H, STARTS
SETB. PD ; STOP TIMER
017 G ~
RET
=CHK_PASSWORD= ======
MENU1: MOV . R4, #00H ; CLR R4
ME1: LJMP MENUO1 ; CALL PASSWORD READ
PONT3: CINE RS, #0FFH, PP ;CHK TIME >18SEC
LJMP * MENU ;NOT PRESS GO _TO_START
PP4: CJNE - A, #01H,PP5 ; PASSWORD=1
LJMP = ONCH ;CHK_PASSWORD. 2
PP5: CJINE " A, #02H, PP6 s PASSWORD=2
LJMP . OEFCH ; CHK_PASSWORD_ 1
PP6: CJINE A,#03H,PP7 ; PASSWORD=3
LJMP CHKCH
PP7: CINE A, #0AH,EXIT
EXIT: LCALL 523
LJMP START
FALT PASSWORD=3= =
PWF: INC R4 ; +1R4 (READ KEY =3 LOOP)
CJNE R4, #01H, BACK2 ;R4=3
LCALL S01
BACK2: LJMP START ; PASSWORD=/3SECTOR
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READ KEY1 ===
MENUO1: MOV ~ R6, #00H ;CLR_R6
MOV ~ R7, $00H ;CLR_R7
MOV RS, #00H ;CLR_RS
MOV ~ TMOD, #01H ; SET_TIMER 0 MODEL
CLR A ;CLR_REG_A
MOV ~ THO,#00H ; SET_START 0000
MOV  TLO,#00H ; SET_START 0000
SETB TRO ; START TIMER
CHKTONE3:  JB STO, DATA3 ;CHK_KEY IN
JNB  TFO,CHKTONE3 ; LOOP_TIME >18SEC
INC R6 ; +1R6
CJNE R6, #00H, WAITKEY3 ;SHIFT_IF R6=00H
INC  R7 ;+1R7
WAITKEY3: CLR  TFO ; STOP TIMER
CJNE _R7,401H, CHKTONE3 | /;TIME_>18SEC_TRUE
MOV~ R5, #0FFH ;MOV~ R5=0FFH
LJMP PONT3 ;RET_TO START
DATA3: £ _IRQ ;STOP TIMER
KEY3: JB STO,KEY3 ; CHK_STOP_PRESS KEY
MOV~ A, Pl ; SAVE_DATA TO A
ANL _ &, #0FH ;CLR _HIGHT BIT
LJMP PONT3 ;RET_TO_PP
ON CH= ==
ONCH: LCALL S03
RETON : Lo I=ah
LJMP _KEYCH
5 A THe LI ===
KEYCH: MOV, R4, #00H
LJMP KEYCH1
PONT4 : SWAP A
MOV - R1,A
LJMP KEYCH2
PONTS : ADD. . A,RL
CJNE A, #0ALH, NEX1
LJMP PACHO1
NEX1: CJNE A, #0A2H, NEX2
LJMP PACHO02
NEX2: CJNE A, #0A3H, NEX3
LJMP PACHO3
NEX3: CJNE A, #0A4H, NEX4
LJMP PACHO4
NEX4 : CJNE A, #0A5H, NEX5
LJMP PACHO5
NEX5: CJINE A, #0A6H,NEX6
LJMP PACHO06
NEX6: CJNE A, #0A7H,NEX7
LJMP PACHO7
NEX7: CJNE A, #0A8H, NEXS
LJMP PACHO8
NEX8: CJNE A, #0A9H, NEX9
LJMP PACH09
NEX9: CJNE A, #01AH,NEX10
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LJMP PACH10
NEX10: CIJNE A, #011H,NEX11
LJMP PACH11
NEX11: CJNE A, #012H,NEX12
LJMP PACH12
NEX12: CJNE A, #013H,NEX13
LJMP PACH13
NEX13: CIJNE A, #014H,NEX14
LJMP PACH14
NEX14: CIJNE A, #015H,NEX15
LJMP PACH15
NEX15: CJNE A, #016H,NEX16
LJMP PACH16
NEX16: CINE A, #0AAH, NEX1A
LJMP ERR
NEX1A: CJNE A, #0C1H,ERR
LJMP PACH17
ERR: LCALE #73
LJMP MENU
————————— f"H_ON —Ememm—e—e— === =
PACHO1: SETB CHO1
LCALL S07
LCALL~ 525
LJMP RETON
PACHO02: SETB CHO2
LCALL S08
LCALL S25
LJMP  RETON
PACHO3: SETB. CHO3
LCALL S09
BCALLe T29
LJMP RETON
PACHO4: SETB . CHO4
LCALL" S10
LCALL-S25
LJMP ~RETON
PACHO5: SETB _CHO5
LCATN B4 1
LCALL S25
LJMP RETON
PACHO6: SETB CHO6
LECALL 812
LCALL 825
LJMP RETON
PACHO7: SETB CHO7
LOALL §13
LOALL 825
LJMP RETON
PACHO08: SETB CHOS8
LCALL S14
LCALL $25
LJMP RETON
PACH09: SETB CHO9
LCALL S15
LCALL S25
LJMP RETON
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PACH10: SETB CH10
LCALL S16
LCALL S25
LJMP RETON
PACH11: SETB CH11
LERTL 817
LEALL 8§25
LJMP RETON
PACH12: SETB CH12
LCALL S18
LEATL 525
LJMP RETON
PACH13: SETB CH13
LCALL 519
LCALL S25
LJMP RETON
PACH14: SETB CH14
LCALL S20
Lol s25
LJMP RETON
PACH15: SETB _CH15
LCALL S21
LCALL , 598
LJMP. RETON
PACH16: SETB CH16
LCALL S22
L.GALl B2
LJMP RETON
PACH17: MOV PO, #OFFH
MOV - P2, #OFFH
1.CALLS 5%
LJMP  RETON
KEYCH1====== ===
KEYCHL: MOV~ *'R6, #00H ; CLR_R6
MOV © -R7, #00H ;CLR R7
MOV. RS, #00H 4CLR_RS
MOV . TMOD; #01H {SET_TIMER 0 MODEL
CLR WA ;CLR_REG A
MOV ~ THO,#00H #SET_START 0000
MOV ~ TLO,#O0H ; SET_START 0000
SETB TRO ; START TIMER
CHKTONE4:  JB STO, DATA4 ;CHK_KEY IN
JNB  TFO,CHKTONE4 ; LOOP TIME >18SEC
INC R6 ; +1R6
CJNE R6, #00H,WATTKEY4 ;SHIFT IF R6=00H
INC  R7 ;+1R7
WAITKEY4: CLR = TFO ; STOP_TIMER
CJNE R7,#01H,CHKTONE4 ;TIME >18SEC_TRUE
MOV RS, #OFFH ;MOV_R5=0FFH
LJMP PONT4 ;RET_TO START
DATA4: CLR . TRO ; STOP_TIMER
KEY4: JB STO, KEY4 ; CHK_STOP_PRESS_KEY
MOV  A,P1 ; SAVE_DATA TO_A
ANL A, #0FH ;CLR_HIGHT BIT
LJMP PONT4 ;RET_TO PP
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;CLR_R6
;CLR_R7
;CLR_R5

;SET_TIMER O MODEl

;CLR_REG_A
;SET_START_ 0000
; SET_START 0000
; START TIMER
;CHK_KEY IN

; LOOP_TIME >18SEC

;+1R6
;SHIFT IF R6=00H
; + TRl
;STOP_TIMER

;TIME >18SEC TRUE

;MOV R5=0FFH
;RET_TO START
+STOP TIMER

;CHK STOP_PRESS KEY

;SAVE_DATA TO A
;CLR_HIGHT BIT
;RET_TO_PP

KEY CH2
KEYCH2: MOV  R6, $00H
MOV ~ R7, #0O0H
MOV R5, #00H
MOV ~ TMOD, #01H
CLR. &
MOV  THO, #00H
MOV TLO, #00H
SETB TRO
CHKTONE5:  JB STO, DATAS
JNB  TFO,CHKTONES
INC  E6
CINE R6, #00H, WAITKEYS
ING HY
WAITKEY5: CLR  TFO
CJNE R7,#01H, CHKTONES
MOV~ R5, #OFFH
LJMP PONT5
DATAS : CLR __ TRO
KEY5S: JB STO, KEY5
MOV—A, P1
ANL A, #0FH
LJMP  PONT5
HOFRy SN
OFFCH: LCALL S04
RETOFF: LCALL S05
LJMP  KEYCH5
KEY CHON=
KEYCH5: MOV R4, #00H
LJMP KEYCH3
PONT6: SWAP A
MOV © ~R1,A
LJMP KEYCH4
PONT7 : 2bgy A, R1
CJINE . A, #0A1H, NEX17
LJMP PBCHO1
NEX17: CJINE " A, #0A2H, NEX18
LJMP PBCHO02
NEX18: CJNE A, #0A3H,NEX19
LJMP PBCHO03
NEX19: CJINE A, #0A4H, NEX20
LJMP PBCHO04
NEX20: CJNE A, #0A5H, NEX21
LJMP PBCHO05
NEX21: CJINE A, #0A6H, NEX22
LJMP PBCHO06
NEX22 : CJINE A, #0A7H, NEX23
LJMP PBCHO7
NEX23: CJNE A, #0A8H,NEX24
LJMP PBCHO8
NEX24 : CJINE A, #0A9H, NEX25
LJMP PBCHO09

NEX25:

CJNE A, #01AH,NEX26
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LJMP PBCH10
NEX26: CINE A, #011H,NEX27
LJMP PBCH11
NEX27: CINE A, #012H,NEX28
LJMP PBCH12
NEX28: CIJNE A, #013H,NEX29
LJMP PBCH13
NEX29: CJNE A, #014H,NEX30
LJMP PBCH14
NEX30: CINE A, #015H,NEX31
LJMP PBCHL5
NEX31: CIJNE A, #016H, NEX32
LJMP PBCH16
NEX32: CIJNE A, #0AAH,NEX33
LJMP ERRI1
NEX33: CINE A, $0C2H,ERRL
LJMP  PBCH17
ERR1: LCALL S23
LJMP MENU
=== CH OFF
PBCHO1: chi o2
LCALL S07
LCALL- S24
LJMP RETOFF
PBCHO2: CLR = CHO2
LCALL S08
LCALL S24
LJMP  RETOFE
PBCHO3: CLR . CHO3
LCALL S09
BCALL, N
LJMP RETOFFE
PBCHO4 : CLR. - CHO4
LCAZINS10
NAHLNS24
LJMP RETOFF
PBCHO5: CLR., CHO5
LCADR B4
LCALL S24
LJMP RETOFE
PBCHO06: CLR CHO®6
LEALL 517
TCALL 524
LJMP RETOFF
PBCHO7: CLR . CHO7
LCALL S13
LEALL S24
LJMP RETOFF
PBCHO8: CLR  CHOS
LCALL S14
LCALL S24
LJMP RETOFF
PBCH09: CLR  CHO9
LEALL 815
LORLL. 524
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LJMP RETOFF
PBCH10: CLR  CH10

LCALL S16

LCALL S24

LJMP RETOFF
PBCH11: ELR. = el

TOKLL, $17

T.CALL 824

LJMP RETOFF
PBCH12: CLR  CH12

LCALL S18

LCALL 524

LJMP RETOFF
PBCH13: CLR  CH13

LCALL S19

LCALL S24

LJMP RETOFF
PBCH14: €LR _ CHI1%

L@l s20

Fof11,_s24

LJMP RETOFE
PBCH15: T _ -GS

LCALL,&Pn

LCALL S24

LJMP .~ RETOFF
PBCH16: CLR  CH16

LeRL¥ [502

LCALL S24

LJMP  RETOEF
PBCH17: MOV - PO, #00H

MOV . P2, #00H
1., 534
LJMP . RETOFE
KEYCH1

KEYCH3: MOV. R6, #00H

MOV~ ' R7, #00H

MOV -~ R5, #00H

MOV.  TMOD, #01H

CIRNA

MOV . THO, #00H

MOV  TLO,#00H

SETB TRO
CHKTONE6:  JB STO, DATAG

JNB  TFO,CHKTONEG6

INC R6

CJINE R6, #00H, WAITKEY6

NG 3R
WAITKEY6: CLR  TFO

CJNE R7, #01H, CHKTONEG6

MOV RS, #0FFH

LJMP PONT6
DATAG : CLR . TRO
KEY6: JB STO,KEY6

MOV  A,P1

ANL A, #O0FH

LJMP PONT6

;CLR_R6

;CLR R7

7CLR R5
;SET_TIMER 0 MODE1
;CLR _REG_A

#SET  START 0000
7SET_START 0000
H TART_T IMER

7CHK KEY IN

;LOOP TIME >18SEC
;+1R6
;SHIFT IF R6=00H
;+1R7

;STOP_TIMER

; TIME >18SEC_TRUE
;MOV_R5=0FFH
;RET_TO_ START
;STOP_TIMER

;CHK _STOP_PRESS KEY
;SAVE DATA TO A
;CLR_HIGHT BIT
;RET 'TO PP
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;CLR_R6
;CLR _R7
;CLR RS

;SET_TIMER 0 MODE1

;CLR_REG A
;SET_START 0000
;SET_START 0000
; START TIMER
;CHK_KEY_ IN

;LOOP_TIME >18SEC

;+1R6

; SHIFT IF R6=00H
;+1R7

; STOP_TIMER

;TIME >18SEC_TRUE

;MOV R5=0FFH
{RET_TO START
7STOP_TIMER

;CHK_STOP_PRESS KEY

; SAVE DATA TO A~
;CLR HIGHT BIT
;RET TO_PP

— KEY CHZ====—c=

KEYCH4 : MOV  R6, $00H
MOV  R7, #00H
MOV  R5, #00H
MOV~ TMOD, #01H
GLE. &
MOV  THO, #00H
MOV  TLO, #00H
SETB TRO

CHKTONE7: JB STO, DATA7
JNB  TFO,CHKTONE7
INC R6
CJNE R6, #00H, WAITKEY7
INE B

WAITKEY7: CLR  TFO
CJNE _R7,#01H, CHKTONE7
MOV~ R5, #0FFH
LJMP~ PONT7

DATAT: CLR__ TRO

KEY7: JB STO, KEY7
MOV-—""A, P1
ANL A, #0FH
LJMP~ PONT7

=CHK_CH

CHKCH: LCALL S06

SAl: JB CHO1,SB1
LJMP SA2

SB1: LCALWS 8¥

SA2: JB CHO2,SB2
LJMP . SA3

SB2: LCALL S08

SA3: JB CHO3,SB3
LJMP ~ SA4

SB3: LCALL S09

SA4: JB CHO4,SB4
LJMP - SA5

SB4: LCALIN3®D

SA5: JB CHO5,SB5
LJMP SA6

SB5: LCALL S11

SA6: JB CHO06,SB6
LJMP SA7

SB6: HCATL S12

SA7: JB CHO7,SB7
LJMP SAS8

SB7: LEATL S13

SAS8: JB CHO8,SB8
LJMP SA9

SB8: LCALL 814

SA9: JB CHO09,SB9
LJMP SAl10

SB9: LOALL S15

SA10: JB CH10,SB10
LJMP SAll
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SBI0: LCALL S16
SAl1l: JB CH11, SB11
LJMP SAl12
SB11: LCALL S17
SAl2: JB CH12, SB12
LJMP SA13
SBl2: LCALL S18
SAl3: JB CH13, SB13
LJMP SAl4
SBl3: LCALL S19
SAl4: JB CH14,SB14
LJMP SA1lS
SB14: LCALL S20
SAl5: JB CH15, SB15
LJMP SAlé6
SBl5: LCALL S21
SAl6: JB CH16, SB16
LJMP  START
SB16: LCALL S22
LJMP START
————————— DELAY =
DELAY: MOV R3, #0FFH
DELAY1: MOV R4, #0FFH
DINZ R4,$
DJINZ  R3, DELAY1
RET
DELAY TIMER=
DELAYT: Mov R1, #20D
LOOPT: MOV TMOD, #01H
MOV THO, #06FH
MOV TLO, #O0FEH
SETB +,TRO
JNB TFO, $
CLR TRO
CLR TFO
DEC R1
DJNZ R1,RETT
SJMP LOOPT
RETT: RET
STOP: END
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MOTOROLA
m SEMICONDUCTOR mEE MOTOROLA SC (TELEcoy,
TECHNICAL DATA

MC145412

Advance Information mg: 2:;: g

Pulse/Tone Repertory Dialer

Low Power Silicon-Gate CMOS
The MC145412/13 and MC145512 are silicon gate, monolithic CMOS
intergrated circuits which convert keyboard inputs into either pulse or DTMF
18
1

outputs, They are packaged in a standard 18-pin (0.3” wide) plastic DIP. P SUFFIX
® 3 x4 or 4 x 4 Keyboard Compatibility Which Allows the Use of 2-0f-7, 2-0f-8, g A"Qg?;
or Form A Type Keyboards
* MC145413 Adds Keyboard Selectable Pause Switch Function
» Single Pin SwitchabI);bBetween DTMF, 10 pps and 20 pps ORDERING INFORMATION
* 500-Hz Tone Signal Qutput in the Pulse Dialing Mode MIAGgXX Suffix Denotes
e Memory Storage for Ten 18-Digit Numbers, Including Last Number Redial ' L p Plastic DIP
e Uses 3.579545-MHz Colorburst Crystal 4 40/60 M/B Ratio
* Telephane Line Powered 5 32/68 M/B Ratio
¢ Silicon Gate CMOS Technology for 1.7 to 5.5 V Low Power Operation
» Stand Alone DTMF Dialer/Stand Alone Pulse Dialer
e Mute Qutput Used to Isolate Receiver from Dialing Output PIN ASSIGNMENT
*« Memory Programming Options by Keyboard Configuration
vop [ 1 18 3 DTMF QUT
coLs E 2 17{] OFL
coril]a 16[] mOWT
corz ] 4 15[] AOW2
cors | 5 14[] ROW3
ves [l 8 13]] FOWs
150 [} 7 12]] on
0scq [ 8 1l wo
BLOCK DIAGRAM 0SCout ] 9 10{] us

{ TONE GEN

P TONE DEBOUNCE |—
TS0 P I SIGNAL I l COUNTER I

DA
10 CONVERSION _____]
Ms &MIXING Ei
2 y A 4 r—
TOCT —f = ' ‘ L om
T2~ yevaonmo (:: e ( I | r_) . :%_-
TOL3 —o»| INTERFACE s N 1 Yy =
ROWT ——* AND QUTPUT 1
15 | DECODE — {0
RETN LOGIC Mo
O pa el =%
ROW3 CONTROL I NS =
FOW4 2 iy 'I LOGIC i
12 —
OH T Vpp =PIN 1
[READPWRITE TMER VB9 s PING
I COUNTER COUNTER
oiiq" osc DIVIDER
out

This documant contains information on a new product Spectfication and information herewn are subject to change without netice.

MOTOROLA COMMUNICATIONS DEVICE DATA MC145412.MC145413.MC145512
2-721

ﬁ 34
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ABSOLUTE MAXIMUM RATINGS (Vgg = 0 V)

Rating Symbol Value Unit
DC Supply Voltage Vpp —-0.5t0+8.0 v
Operating Temperature TA —30to + 60 °C
Storage Temperature Tstg - 65to + 150 °C
DC Current Drain Per Pin | 10 mA
Maximum Vaitage v
On Any Pin Relative to Vgg Vint -0.5
On Any Pin Relative to Vpp Vin2 +05

ELECTRICAL CHARACTERISTICS (Ta= —3010 +60°C, Vpp = 2.5 V, Vg5 =0 V, Unless Otherwise Noted)

Characteristic Symbol Min Typ Max Unit
DC Supply Voltage Pulse Moda VDD 2.0 _ 5.5 \
DTMF Mcde 25 — 5.5
Operating Current Pulse Mode (M5 = Vpp) oD —_ 0.25 0.7 mA
DOTMF Mode (MS = Vgg) — 1.0 20
Memory Retention Voltage Vstby 1.7 . — v
Memory Retention Current (Vpp=1.7V) Istby — 1.0 2.0 KA
(VDD =2.5V) — 1.2 25
Input Valtage, Row/Coiumn/OH 0" Level ViL s 1 s 0.2Vpp v
“1” Leval VIH 0.8VpD }— A |
Row Column Input Impedance To VpD Zin s 100 - kQ
To Vss =9 2 | 3
OH Pull-Up Resistance R —_ 50 — kQ
Input Capacitance (All Inputs) Cin - 10 o pF
MS Pin Input Impedance Zin 50 200 —_ kQ
Output Sink Current {Vpp = 2.5 V) TSO Pin oL 0.5 0.7 — mA
MO Pin 1.0 2.0 —
GOPL Pin 1.0 2.0 —
(Vpp = 4 0) MO Pin 3.0 — -
OPL Pin 4.5 i -
TSO Output Source Current (Vout = 2.0 V) loH 0.5 0.7 — mA
Output Leakage Current MO, OPL Pins kg - — 1.0 pA
DTMF Output Level Referenced to Vpp/2 Row Tone Vout 260 310 370 mvrms
(VDD =2.510 4.0 V, RL= 600 Q to Vpp) Column Tone 330 390 460
DTMF Output Tone Leakage (Vpp = 3.5, R = 600 Q, 300 to 4000 Hz) — - -80 dBm
DTMF Output Tone Distortion {(Vpp = 3.5, R = 600 £ 300 to 4000 Hz) N " 4 5 %
Pre-Emphasis 1 2 25 dB
DTMF Output Leakage Current While Not Dialing Tones (Vpp =2.5V) —_ —_ 1.0 RA
DTMF Output Sink Current While Dialing Tones 20 — — RA
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SWITCHING CHARACTERISTICS (Tp = 25°C, Vpp = 2.5 V, Osc¢. Freq.= 3.579545 MHz, Unless Otherwise Noted)

Charactaristic Symbol Min Typ Max Unit
Row/Column Scan Frequency f — 250 -_ Hz
Kay Debounce Time DB 16 — 20 ms
DTMF Tone Duration for Keypad Dialing twt 60 78 - ms
DTMF Tone Duration for Memory Dialing tw2 90 102 110 ms
inter-Digit Pause Time DTMF (Memory Dialing) [T} 98 110 ms
Pulsse 10 pps 0.8 1.0 1.2 s
20 pps 04 0.5 0.8
MS Pin Scan Rate tras e 1 — kHz
Make/Break Ratio MC145412/13 MBR — 40/60 — %
{MC = Open or Vpyp) MC145512 — 32/68 —
Outpulsing Rate MS = Open foPL — 10 — pps
MS =Vpp —_ 20 ol
MUTE Qutput (MO) Overlap Time MO —_ 2 — ms
TSO Output Frequency frso —_ 500 — Hz
TSO Qutput Duration trso 35 - 40 ms
DTMF Cycle Time (Memory Dialing - 5 — tones/s
(Keypad Dialing) — 10 -
DTMF Frequency Deviation —_ — +1.0 %
Predigit Mute 4 ms
MC145412/13 Pulse 10 pps —-— 40 -
20 pps . 20 —
MC145512 Pulse 10 pps —_— 32 —
20 pps - 16 —_
DTMF — 1 ey
PIN DESCRIPTIONS OH
On-Hook {Pin 12)
Vb, Vss Connecting the OH pin to Vpp or allowing it to float sets

Power Supply (Pins 1, 6)

DC poweris suppliedto the part onthesetwo pins, with Vpp
being the most positive. Permissible ranges are from 1.7 to
55V.

MS
Moda Select (Pin 10)

The MS pin is a three-state input for switching between
DTMF, 10 pps, and 20 pps dialing modes. Moda salaction is
done during the first key entry debounce period after the dialer
has completed a dialing sequence or has just come off hook.
When this pin is not scanned it is high impedance.

This pin is a combination input and weak output. The input
clrcultry has the capability to determine each of these three
states. When the pin is open, the weak driver will be able to
clock the pin at 1 kHz. Tha relationship between pin input
voltage and operating mode is shown in Table 1.

Table 1. Mode Select Options

MS Dlaling Mode
Voo 20 pps Pulse Dialing
Open | 10 pps Pulse Dialing
Vss DTMF Dialing

the device in the On-hook mode. Connecting this pin to Vg5
selects the Off-hook mode. When in the On-hook mode,
tepartory memory can be programmed without a dialing
output.

TSO
Tane Signal Output (Pin 7)

TS0 emits 500-Hz tone signals after valid key inputs are
accepted providing audio feedback for key depressians
(except when DTMF tones are generated). This pin also
oulputs a tone during on-hook programming.

DTMF QUT
Dual Tone Multifrequency Output (Pin 18)

When the MS pin is set o Vgg the DTMF OUT pin outputs
tones corresponding 1o the row and column of the key de-
pressed. Simultaneously depressing two or more keys in a
singte row (or column) will generate the corresponding row {(or
column) tone on 4 x 4 keypad mode only.

In puise dialing mode (MS = Vpp or float) and during on-
hook programming this pin is high impedance. While output-
tingtones, this pin hasadcbias at(Vpp—Vgg)/2. DTMFOUT
is an open-drain output requiring an external pull-up to Vpp.
This pull-up resistor must satisfy the instantaneous current
requirements of the internal fsedback network in addition to
the load applied to the pin.

VMOTOROLA COMMUNICATIONS DEVICE DATA

MC145412.MC145413.-MC14551:
2-72;
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OFL
Outpulsing (Pin 17)

This pin outpuls pulses at 10 pps (MS is open) or 20 pps
(MS = Vpp). The MC145412/13 have a make/break ratio of
40/60, while the MC145512 has a make/break ratio of 32/68.
In the DTMF dialing mode (MS = Vgg), this output is high im-
pedance. During on-hook programming this pin will not
outpulse. This pin is an open drain N-channel output which
pulls law to break the loop current.

MO
Mute Output (Pin 11)

The Mute Output is an open drain N-channel output that
pullsto Vgg duringOPL outpulsing and during off-hook key de-
pressions and memory dlaling in DTMF mode.

COL 1-COL 4 and ROW 1-ROW 4
KEYBOARD INPUTS (Pins 2, 3, 4, 5, 13, 14, 15, 16)

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

Typical keyboard configurations are shown in Figure 1.

OSCjn, 0SCout
Oscillator Input and Oscillator Output (Pins 8, 9)

A 3.579545-MHz crystal is required as the frequency refer-
ence for the on-chip oscillator. Crystal biasing is accomplished
by an intemal resistor and capacitors.

GENERAL DEVICE DESCRIPTION

The MC145412/MG145512 and the MC145413 provide
users with swilchable pulse and DTMF dialing functions. The
MC145412/MC145512 change dialing modes via the MS pin.
The MC 145413 allows users to switch dialing modes via the
keyboard in addition to the MS pin. All devices have 10
memories, LNR (last number redial) inclusive, each 18 digits
long.

On application of power, there is a 64-msinitialization period
during which the oscillator is enabled and the keyboard inputs
are disabled. During initialization COL 4 is scanned to set the
keyboard mode. If the COL 4 input is high (Vpp), the dialer
is sel to the 3 x 4 keypad mode; otherwiss, the 4 x 4 keypad
mode is selected. Changing mades is not possible after this
initialization period.

During normal dialing, the oscillator starts when a key is
depressed. The key Input is debounced for 32 ms. During this
debounce period the RAM and dialing circuits are disabled
and the mode select pin is scanned ta determine the dialing
mode (either 10 pps, 20 pps, or DTMF). After debounce, the
keypad entry is checked and the input is latched into LNR
memory followed by a stop code. This process continues until
18 digits have been entered. If a 19th digit is entered, it will
over-write the first digit and will be followed by a stop code.
When dialing, the device fetches data from memory until a
stop code is encountered or 18 digits have been dialed.

During manual DTMF dialing, @ minimum tone duration of

60-ms DTMF is output and will continuously output in 32-ms
increments as long as the key is depressed. The DTMF ouT
pin is designed to drive an external PNP transistor which can
be used to modulate tip and ring voltage at the DTMF
frequencies.

CLASS A (SPST) STANDARD 2-OF-7 (DPST)

= o | o— coL

—O O—— ROW
coL Vg5 —

Lo o— ROW

STANDARD 2-OF-7 (DPST)  Vpp _L__f__ coL
—] Vsg — — _——
Vbp T ROW
Vs — — e

—o | o—coL
Figure 1. Keyboard Configurations

L —0 o——ROW

If the first key is for redial or recall, the device will respond
accordingly, either redialing the last number entered, ar
recalling and dialing the number selected by a subsequent
key depression. Responses to dialing sequences for 4 x 4
key-boards are shown in Figure 2, and 3 x 4 keyboard
rasponses are shown in Figure 3.

The MC145412 serigs can be configured with an external
battery to provide memory retention power and allow on-hook
programming of the repertory memory. If the part is in the
on-hook mode and a key is depressed, the oscillator will start
and the key entry will be stored in the last number redial
memory. Dialing outputs will not ba activated while the device
is in the on-hook condition. Dialing inputs will be stored in last
number redial memory, as during off-hook operation. After the
number has been entered in the on-hook mode, it can be
stored in repertory memory. For the 4 x 4 keyboard, pressing
the STORE key (* for 3 x 4 keyboard), followed by a digit {1
through 9) will store the number in the repertory memory
location specified by the digit.

The RECALL key for the 4 x 4 keypad is used to recall and
dial numbers stored in the repertory memory. The digit
immediately following the RECALL key designates the
memory location of the number to be auto-dialed. For the 4
x 4 keyboard, a last number redial can be accomplished it the
RED/P key (COL'4, ROW 1) is the first key depressed after
an on-hook 1o off-haok transition. Otherwise the RED/P key
will effect a 4 second pause. If the pulse mode is selected,
redial can be accomplished if the first key depressed on a
transition 10 off-hook is #. For the 3 x 4 keyboard, redial occurs
if the first key depressed is *,0.

The PAUSE key (COL 4, ROW 2) for the MC145412/
MC145512 will cause a 4 second pause. The PAUSE/S key
(COL 3, ROW 2) is a feature offered on the MC145413.
Depressing this key will cause a 4 second delay, and will switch
dialing modes, PAUSE (and PAUSE/S) is stored in memory
for pauses (and mode switching) during auto-dialing.

AC145412.MC145413.MC145512
=724

MOTOROLA COMMUNICATIONS DEVICE DAT
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1. MANUAL DIALING — OFF-HOOK (PULSE OF DTMF MODE) MOTOROLA sC (TELECOM)
[ ot J[oe [ o3 J————["on]

ALL DIGITS ENTERED WILL BE STORED IN THE LAST NUMBER REDIAL REGISTER. PRESSING * OR # WILL DIAL OUT THE DTMF SIGNAL IN TONE MODE ONLY.
2. MANUAL DIALING WITH AUTO ACCESS PAUSE — OFF-HOOK (PULSE OR DTMF MODE})

[o1 J==eee[ on | [rEDP][ X Jeesas[ oV ]

[ ot Jeseae]| on | [pause|[ ox Jees=a v | mcusszmciassizony

[ o1 Jeswee] oN ][ - ][ ox Jessas[ bv ] puLsemopeony

THE AUTO ACCESS PAUSE WILL NOT OCCUR DURING MANUAL DIALING IN DTMF MODE. IT IS RETRIEVED DURING RECALL OR REDIAL.
3. STORING NUMBERS INTO MEMORY — ON-HOOKIOFF-HOOK (PULSE OR DTMF MODE)

DI |wwsaa STORE A A= 1-9 MEMORY ADDRESS
[on ]

THIS OPERATION TRANSFERS THE DIGITS D1 TO DN FROM THE LAST NUMBER REDIAL REGISTER TO AN ADDRESS SPACE SPECIFIED BY “A”. DIALING
OUTPUTS ARE NOT ACTIVATED DURING ON-HOOK PROGRAMING

4 MEMORY REDIAL — OFF-HOOK (PULSE OR DTMF MODE)

A= 1-9 MEMORY ADDRESS

5. LAST NUMBER REDIAL — OFF-HOOK (PULSE OR DTMF MODE)

OR

[ # | puisemope oy

REDIALS THE NUMBER THAT WAS PREVIOUSLY ENTERED INTO THE LAST NUMBER REDIAL REGISTER.

6. PULSE-TO-TONE MODE SWITCH — OFF-HOOK (PULSE OR DTMF MODE)
[ bt Jeaseel "on | [pavses [ ox

7 CASCADED DIALING — OFF-HOOK (PULSE OR DTMFMODE)

[ Jeeeee (o] /o ool (4] So0nsitic m zcn:

[reca] [ ] : [reca)[ % | CASCADE MEMORY RECALLS
RECALL|| A1 | ///7 |RECAL]| a2 AY,A2= 1-9 MEMORY ADDRESSES

I L
Creop] 77 (sl ] oe AR o

swuse| DY | MCI45413ONLY

7/ /7. WAIT UNTIL PREVIOUS REDIAL OR RECALL SIGNALS HAVE BEEN SENT BEFORE SUBSEQUENT ENTRIES ARE MADE.

B. SIGNALING * AND # TONES — OFF-HOODK . (DTMF MODE ONLY)

:] OUTPUTS* TONE
[ ] outrurskTone

4 X4 KEY MATRIX
CcoL1 coL2 CcoL3 coL4

597Hzl 1 l[ 2 |! 3 I REDIPIHOWI

mok | 4 | [ s | [ s | [pause] rowe MG145413 PAUSE/S KEY FOR PAUSE &
s [ 7] [ 2] [ 5] [com] eowa SWITCHING DIALING MODES
satiz [« ][ o ][ ¢ ] [recau] rows

1209 1336 1477

Hz Hz Hz

Figure 2. 4 x 4 Keyboard Dialing Sequences

MOTOROLA COMMUNICATIONS DEVICE DATA MC145412.MC145413.MC1455'
2-7.
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1. MANUAL DIALING — OFF-HOOK (PULSE OF DTMF MODE)

Co e J[w ]-—--[o]

ALLKEY ENTRIES EXCEPT * AND # WILL BE STORED IN THE LAST NUMBER REDIAL REGISTER. PRESSING * OR # WILL NOT DIAL OUT THE DTMF SIGNAL

IN TONE MODE. FOR SIGNALING, * OR # SHOULD BE PRESSED TWICE.
2. MANUAL DIALING WITH AUTO ACCESS PAUSE — OFF-HOOK (PULSE OR DTMF MODE)

(o Jeweee Con ] [ 17 JCox Jneeee[ov ]
.....[ DN |[ 3 ” DX }..... DY | PULSEMODEONLY

THE AUTO ACCESS PAUSE WILL NOT OCCUR ON MANUAL DIALING IN DTMF MODE. IT IS RETRIEVED DURING RECALL OR REDIAL.

[ o1

3. STORING NUMBERS INTO MEMORY — ON-HOOK (PULSE OR DTMF MODE)
[ o1 |essee| on || « ][ A | a=1s5 memorvapDRESS

THIS OPERATION TRANSFERS THE DIGITS D1 TO DN FROM THE LAST NUMBER REDIAL REGISTER TO AN ADDRESS SPACE SPECIFIED BY “A",
4. MEMORY REDIAL — OFF-HOOK (PULSE OR DTMF MODE)

E A= 1-9 MEMORY ADDRESS

5. LAST NUMBER REDIAL — OFF-HOOK (PULSE OR DTMF MODE)

THIS OPERATION REDIALS THE LAST NUMBER ENTERED OFF-HOOK AND RETRIEVES DATA FROM MEMORY ADDRESS 0.

6. PULSE-TO-TONE MODE SWITCH — OFF-HOOK (PULSE OR DTMF MODE)

[t Jeeeee [ on | [manvarswimon|[ Dx | =e==s[ ov ]

MODE SELECT {MS) PIN HAS TO BE MANUALLY SWITCHED TO DETERMINE THE DIALING MODE. DIALING MODE SELECTION WITH MANUAL SWITCH IS

NOT PROGRAMMED INTG THE LAST NUMBER REDIAL MEMORY.
7. CASCADED DIALING — OFF-HOOK (PULSE OR DTMFMODE)

[ o1 Jeweeaon ][] a | CASCADE MANUAL DIALING WITH RECALL

R i 22 e [ 2 ok
ColCal 7 [CTr] ©, pemipmmm o ecu.

/774 WAIT UNTIL PREVIOUS REDIAL OR RECALL SIGNALS HAVE BEEN SENT BEFORE SUBSEQUENT ENTRIES ARE MADE.

8. SIGNALING * AND # TONES — OFF-HOOK (DTMF MODE ONLY)

C ][] oursursone
[ 1[* ] oumurserone

3 x4 KEY MATRIX

ez [ 1 ([ 2 |[ 3 | Aowe
morz [ 4 | [ 5 | [ 6 | rowe
gare | 7 | [ 8 |[ o | mows
site [ | [ o | [ & ] nows

1200 133 1477

Hz Hz Hz

Figure 3. 3 x 4 Keyboard Dialing Sequences
MC145412.MC145413.MC145512 MOTOROLA COMMUNICATIONS DEVICE

2-726



110

BLE D W bL3IL7253 0089506 b4l MENOTS

HOTOROLA SC (TELECOM)

HAK GO § ansicex]
KEVRUTS Elcik | _mema |
i
50 '
ﬁ&%wwﬂ%JWQ@m%iﬁﬁmﬁMme SR @m@mﬁn
e L,
ATHF DAL e i E % i f.
§ -
ssmssstiis —r( Y - i OSOLLATION b
; y i i

SOl soan

RO SOAN

PULSE MODE

R

%0

OYNF MODE
CINFOUT

Figure 4. Timpog Diagram

OTOAOLA COMMUNICATIONS DEVICE DIATA MC145412.MC 145413 MC14
2

g iMaterisl (Copyrighted By Ite Begpeotive HManufacturer
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1sozcmos MT8870D/MT8870D-1
Integrated DTMF Receiver

Features

.

.

-

.

Complete DTMF Receiver
Low power consumption
Internal gain setting amplifier
Adjustable quard tima
Central office quality
Power-down mode

Inhibit mode

Backward compatible with
MTBB7OC/MTB870C-1

Applications

Receiver system for British Telecom (BT} ot
CEPT Spac (MT8870D-1)

Paging systems

Repeater systems/mobile radio
Credit card systems

Remote control

ISGLE 5 Harch 1997

Ordering Information
MT8870DE/DE-1 18 Pin Plastic DIP
MTE870D8/DS-1 18 Pin SOIC
MT8870DN/DN-1 20 Pin SSOP

-40 *C 1o +85 °C

Description

The WMT8870D/MTE870D-1 is a complate DTMF
receiver integrating both the bandsplit filker and
digital decoder functions. The filter section uses
switched capacitor techniques for high and low
group filters; the decoder uses digital counting
technigues to detect and decode all 18 DTMF one-
pairs into a 4-bit code. External camponent count is
minimized by on chip provision of a differential input
amplifier, clock oscillator and latched three-state bus

+  Personal computers intetiace!
+  Telephone answering machine
VoD . VS8 YRet INH
/ ]
AR S Bias l
PWON =T Circun VRel
Buffer
Chi JI * i ] —&—9 1
Sl P : "o ] .
Powor\ERG HighGroup | | _D_ Digital
Filtet Detaction r o
Algorithm anvd Latch > (2
IN i) 5 -
* TDoIr;L Ze1e Crossing
IN- Eiliot Deteciors LS (2
&5 — Low Groug ]
i Filler _D- &—9 Q4
————D&——— > St Steering
o3 GT Logic
AN
v v
QS 0862 SUGT ESt STC TOE

Figure 1 -

Functional Block Diagram



MT8870D/MT8870D-1

ISO2-CMOS

]t = 1sh voo mrlt Y 2hven
IN-[] 2 170 suGaT IN-[] 2 1600 svaT
csd 3 15 ESt Gs[] 3 18] Est
VRef[] 4 15B SiD vRat[] 4 HEE.
INH[] & 1407 o4 INH[] 5 160 Ne
PWONLC] & 130 Q3 PWDNL] 5 150 a4
osc1] 7 120 a2 N[ 7 140 o3
oscz[] s 1] a1 osci] s 120 gz
ves 190 TOE oscz] @ 1200 o1
vss 1o 11 ToE
18 PIN PLASTIC DIP/SQIC 20 PIN SSOP

Pin Description

Figure 2 - Pin Connections

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

4 | 4 VRet |Reference Voltage (Quiput). Nominally Vp/2 is used to bias inputs at mid-tail (see Fig. &
and Fig. 10).

5|5 INH _|Inhibit (Input). Logic high inhibits the detection of fones representing characters A, B, C
and D. This pin input is internally pulled down.

6 | 6 | PWDN |Power Down (Input). Active high. Powers down the device and inhibits the oscillator. This
pin input is internally pulled down.

8 | OSC1 |Clock (Input).
9 (3SC2 - |Clock (Output). A 3.579545 MHz crystal connected between pins O5C1 and OSC2
completes the internal oscillator circuit.

g |10 Vgg  |Ground {Input). 0V typical.

10 | 11 TOE |Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
pulled up internally.

11-|12-| Q1-Q4 |Three State Data (Output). When enabled by TOE. provide the code corresponding to the

14 | 15 last valid tone-pair received {see Table 1). When TOE is lagic low. the data outputs are high
impedance.

15 [ 17 SiD  |Delayed Sieering (Qutput).Presents a logic high when a received tone-pair has been
registered and the output latch updated; returns to logic low when the voltage on St/GT falls
below Vg,

16| 18 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause ESt to
return to a logic low.

17 |18 | StGT |Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vg, detected at
St causes the device to register the detected tone pair and update the output latch. A
voltage less than Vg, frees the device to accept a new lone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voltage on St.

18 | 20 Vpp  |Positive power supply (Input). +5V typical.

7. NC Mo Connection.
16

412
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Functional Description

The MT8870D/MT8870D-1  monolithic  DTMF
receiver offers small size, low power consumption
and high performance. lts architecture consists of a
bandsplit filter section, which separates the high and
low group tones, followed by a digital counting
saction 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
capacitor filter section which smooths the signals
prior to limiting. Limiting is performed by high-gain
comparators which are provided with hysteresis to
prevent detection of unwanted low-level signals. The
outputs of the comparators provide full rail logic
swings at the frequencies of the incoming DTMF
signals.

Decoder Section

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

Voo
- c
Voo P
SUGT Ve
ESt f——Ann—
R
Sik >
MT8870D/
MT8870D-1

Figure 4 - Basic Steering Circuit

providing tolerance to small frequency deviations
and variations. This averaging algorithm has been
developed to ensure an optimum combination of
immunity to talk-off and tolerance to the presence of
interfering frequencies (third tones) and noise. When
the detector recognizes the presence of two valid
tones (this is referred to as the “signal condition” in
some industry specifications) the “Early Steering”
(ESt) output will go to an active state. Any
subsequent loss of signal condition will cause ESt to
assume an inactive state (see “Steering Circuit”).

Steering Circuit

Before registration of a decoded ione pair. the
receiver checks for a valid signal duration (referred to
as character recognition condition). This check is
performed by an external RC time constant driven by
ESt. A logic high on ESt causes v, {see Figure 4) to
rise as the capacitor discharges. Provided signal

3 o PREGISE
7 N €3] DIAL TONES
>,
i / *oy | %=350Hz
| Y=440 Hz
DTMF TGNES
/\ =
ATTENUATION / /
iBj P
A ‘ y
% / )
’ 4
i
40 P ! H= 1633 Hz
7 ’."t ‘\
50 / Y f r N
T 11 t thz t t t
X Y AB GO e s T T
FREQUENCY (Hz)

Figure 3 - Filter Response
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condition is maintained (ESt remains high) for the
validation period (tgTp), Ve reaches the threshold
(V1sy) 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 1o Vpp. 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 flag (StD) goes high,
signalling that a received tone pair has been
registered. The contents of the output latch are made
available on the 4-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 between signals. Thus, as well as
rejecting signals too short to be considered valid, the
receiver will tolerate signal interruptions (dropout)
too short to be considered a valid pause. This facility,
together with the capability of selecting the steering
time constants externally, allows the designer to
tailor performance to meet a wide variety of system
requirements.

Guard Time Adjustment

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

tRec=lpp*iGTP
lip=tpa+lGTa
The value of tpp is a device parameter (see Figure
11) and tggg is the minimum signal duration to be
recognized by the receiver. A value for C of 0.1 pF is

tarp=(RpC )In{Vpp/(Vpp-Vrsy]

Voo O—_[ tara=(RiC)InVip/Vrsy)
G

Rp=(R;R2)/(Ry+Ay)
svGTO

Ry

ESH ()

a) decreasing tgrp; (tarp<taTa)

tarp=(RsC)In[Vpp/(Vop-Vrsi]
V 2
po tata=(RpC1)In(Vpp/V7sy)

C
L Rp=(RRy)(R+Rz)
stGT(O)

Ry

ESt (O

b) decreasing tgra; (taTP>tGTA)

Figure 5 - Guard Time Adjustment

Digit | TOE | INH ESt Q, Q3 Qy Q,
ANY L X H Z z Z Z
1 H X H 0 0 0 1
2 H X H 0 0 1 0
3 H X H 0 0 1 1
4 H X H 0 1 0 0
5 H X H 0 1 0 1
6 H X H 0 1 1 0
7 H X H 0 1 1 1
8 H X H 1 0 0 0
9 H X H 1 0 0 1
0 H X H 1 0 1 0
: H X H 1 0 1 1
# H X H 1 1 0 0
A H L H 1 1 0 1
B H L H 1 1 1 0
Cc H L H 1 1 1 1
D H L H 0 0 0 0
A H H L
B H H L undetected, the output code
will remain the same as the
C H H L |previous detected code
D H H L

Table 1. Functional Decode Table

L=LOGIC LOW, H=LOGIC HIGH, Z=HIGH IMPEDANCE
X = DON'T CARE

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

Different steering arrangements may be used to
select independently the guard times for tone
present (igTp) and tone absent (igya)- This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such as talk off and noise immunity. Increasing trgc
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short tggc With
along tpp would be appropriate for extremely noisy
environments where fast acquisition time and
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 consumption in a
standby mode. It stops the oscillator and the
functions of the filters.

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 Configuration

The input arrangement of the MT8870D/MT8870D-1
provides a differential-input operational amplifier as
well as a bias source (VRgef) 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 Vget
biasing the input at /2VDD Figure 6 shows the
differential ~ configuration, =~ which = permits 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
normally connected as shown in Figure 10 (Single-
Ended Input Configuration). However, it is possible to
configure several MT8870D/MT8870D-1 devices
employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
coupled through a 30 pF capacitor 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 concern with the arrangement
shown, i.e., precision balancing capacitors are not
required.

o— AW MT8870D/
G, R; IN+ MT8870D-1
L—O— +
—O
IN-
O WA
€, By
Rs  GS
R >
3 Re
VRet
© )

8|fferent|al Ipput Amplifier
1=Co=1

Ry=R4=R5=100 kQ
RZ-GOksz R3=37.5 k2

All resistors are +1% tolerance.
All capacitors are 5% tolerance.

RaRs

Ra=
" RRs

R
VOLTAGE GAIN (A, diff)= R_S
1

INPUT IMPEDANCE
1 2
[ =
Ry (wc)

Figure 6 - Differential Input Configuration

(ZiNDIFF) =

__.I l__ﬁ To OSC1 of next
T8870D/MT8870D-1

\w X-tal
QSCi1 —1 OSC2
osc2 _I_I 0Ssc1
C=30 pF
X-tal=3.579545 MHz
Figure 7 - Oscillator Connection
Parameter Unit Resonator
R1 Ohms 10.752
L1 mH 432
C1 pF 4.984
Co pF 37.915
Qm - 896.37
Af % +0.2%

Table 2. Recommended Resonator Specifications
Note: Qm=quality factor of RLC model, i.e., 1/2[1fR1C1.

415
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Applications

RECEIVER SYSTEM FOR BRITISH TELECOM
SPEC POR 1151 tarp=(RpC1)In[Vpo/(Vop-Vrs)]

The circuit shown in Fig. 9 illustrates the use of tara=(R1C)In(Vpp/Vrs)
MT8870D-1 device 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 Vop O_:L Rp=(R:R2)/(R1+Rz)
by choosing a suitable values of Ry and Rj to G;

provide 3 dB attenuation, such that -34 dBm input

signal will correspond to -37 dBm at the gain setting BHGT

pin GS of MT8870D-1. As shown in the diagram, the

component values of Rz and C, are the guard time

requirements when the total component tolerance is & Fe 20‘%%8KQ+ e
6%. For better performance, it is recommended to ESt R;:2.2MQ£1°/:
use the non-symmetric guard time circuit in Fig. 8. Cy=100nF £5%

Figure 8 - Non-Symmetric Guard Time Circuit

Voo /(
orme O—1 G
Input R, MT8870D-1
— N+ & Voo [ 1—¢
] IN- SYGT [+—
L [1aGs ESt{ Rs
Rz L Vre st [ —F—O
O——_ M a4 +—-+0
O——— | PwDN 3| +—-0
0SC 1 @[ —1t——0 NOTES:
X D|——C osc2 ot f——"0 Ry =102KQ £ 1%
e . Rp = 71.5KQ £ 1%
Rg = 390KQ +1 %

C4,C, =100 nF £5%
Xy =3.579545 MHz + 0.1%
Vpp = 5.0V +5%

Figure 9 - Single-Ended Input Configuration for BT or CEPT Spec
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Absolute Maximum Ratings?

Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Voo 7 v
2 | Voltage on any pin \ Vg50.3 Vpp+0.3 \
3 | Current at any pin {other than supply} I 10 mA
4 | Storage temperature Tsta -65 +150 R
5 | Package power dissipation Po 500 mwW

s2 permanent damage. Functicnal operation under these conditions is nat implied.

Exceeding these values may caus
5. Alllzads soldersd te board.

T
Derate above 76 “C at 16 m\¥ .

Recommended Operating Conditions - voltages are with respect 1o ground tVes) unless otheraise stated.

Parameter Sym | Min Typ* Max | Units Test Conditions
1 | DC Power Supply Voltage Vop | 4.75 5.0 5.25 \
2 | Operating Temperature To -40 +85 “C
3 | Crystal/Clock Frequency fc 3573545 MHz
4 | CrystalClock Freq.Tolerance Afc +0.1 Yo
f Typical figurss are at 257C and are for design aid only: net guaranteed and net subjectto production tasting.

DC Electrical Characteristics - vpg=5.0v# 5%, Vg=0V. -40°C £ Ty £ +85°C, unless otherwise stated.

Characteristics Sym Min Typ* Max Units Test Conditions
1 ; Standby supply current lboo 10 25 A |PWDN=Vpp
2 | P |Operating supply current oo 3.0 3.0 mA
3 f Power consumption Po 15 mW | fc=3.579545 MHz
Y
4 High level input ViH 3.5 vV  |Vpp=5.0V
5 Low level input voltage ViL 1.5 VvV  |Vpp=5.0V
8 | | |Input leakage current e 0.1 tA - |Vn=Vgsor Vpp
7. g Pull up (source) current lso 7.5 20 uA | TOE (pin 10)=0,
U Vpp=5.0V
8 ; Pull down (sink} current s 15 45 uA [INH=5.0V, PWDN=5.0V,
Vpp=5.0V
¢] Input impedance {IN+, IN-} Rin 10 MQ  |@ 1 kHz
10 Steering threshold voltage Vist 2. 24 2.5 V  |Vpp=5.0V
11 Low level output voltage VoL Vgg+0.03 V  |No load
12 ﬁ High level output voltage Von |Vpp-0.03 vV |No load
13| T |Output low (sink) current loL 1.0 2.5 mA  |Vour=0.4V
14 S Output high {source) current | Ioy 0.4 0.8 mA  |Vpur=4.6V
15 ; Vgt OUtpUL voltage Vier 23 25 2.7 V  [Noload, Vpp = 5.0V
16 VRet OUtpUL resistance Ror 1 k2
+ Typical figures are at 257G and are fer desian ad only: not guaranteed and net subject to production testing.
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=0V, -40°C = Tpy = +857°C ,unless otherwise stated.

Operating Characteristics - vjg=50v+5e%.:
Gain Setting Amplifier

~ Characteristics Sym Min | Typ* | Max | Units Test Conditions
1 | Input leakage current In 100 nA Veg< VN Vpp
2 | Input resistance Rin 10 M2
3 | Input offset voitage Vaog 25 my
4 | Power supply rejection PSRR | 50 dB 1 kHz
5 | Common mode rejection CMRR | 40 dB 0.75V £ V< 4.25V biased
atVRai=2.5V
6 | DC open loop voltage gain AvoL 32 dB
7 | Unity gain bandwidth fe 0.30 MHz
8 | Output voltage swing Vo 4.0 Vpp | Load =100 kQ to Vgg @ GS
9 | Maximum capacitive load {GS) Cp 100 pF
10 | Resistive load (GS) R 50 k€2
11 | Commen mode range Ve 2.5 Vip | No Load

MT8870D AC Electrical Characteristics - vgp=5.0v +5%. Vas=0V, -40°C = Toy< +85°C , using Test Gircuit shown in

Figure 1C.
Characteristics Sym Min Typt | Max Units Notes*
] Valid input signal levels (each =29 +1 dBm 1,2,3,5,6,9
tone of composite signal
P , g 27.5 869 | mVaus | 1,283,569
2 | Negative twist accept dB 2,3.6,9.12
3 | Positive twist accept dB 2.3,6.9.12
4 | Frequency deviation accept +1.5% +2 Hz 2.3,5,8
5 | Frequency deviation reject +3.5% 2,358
& | Third tone tolerance -16 dB 2.3.4,5.¢,10
7 | Noise tolerance -12 dB 2.3,45798.10
8 | Dial tone tolerance +22 dB 2,3,4,5,8.9.11
$ Typical figures are at 25 "G and are for design aidonly: not guarantesd and not subject to producticn testing.
*NOTES
1. dBm= decibels ahove or below a reference power of 1 m¥ inta a 800 ¢hm load.
2. Cigit sequence consists of all DTMF tones.
3. Tona duration= 40 ms, tons pausa= 40 ms.
4. Signal condition consists of nominal DTMF frequencies.
5. Both tones in composite signal have an equal amplitude.
6. Tene pair is deviated by 1.8 %+ 2 Hz.
7. Bandwidth limited {3 kHz ; Gaussian noise.
8. The precise dial tene frequencies are (350 Hz and 440 Hz) * 2 %
9. For an errci rate of better than 1 in 10,000,

Referenced to lowest leval frequency cempanant in GTHF signal.
. Referenced to the minimum valid accept level.
. Guaranteed by design and characterization.

iy
PNao!
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MT8870D-1 AC Electrical Characteristics -

"./D[;=5.‘:J\"+"°'c ‘x‘:"‘JV 40
in Figure 10.

s +86

[

using Test Circuit shown

Characteristics Sym Min Typ* | Max | Units Notes*
4 | Valid input signal levels (each -3 ¥l dBm Iegffé = Voo=50¥
tone of composite signal) 218 862 | mVRus 1£3290: 0,9
-37 dBm Tested atVpp=5.0V
2 | Input Signal Level Reject 123560
10.9 mVeus R
3 | Negative twist accept 8 dB 2,3,6,8,13
4 | Positive twist accept 8 dB 2,3,6,9.13
5 | Frequency deviation accept %+ 2 Hz 2.3,59
6 | Frequency deviation reject +3.5% 2.3.59
7 | Third zone tolerance -185 dB 2,3,4,5,9.12
8 | Noise tolerance -12 dB 2,3.4,5.7.8.10
¢ | Dial tone tolerance +22 dB 2.3,45.82.11

+ Typical figures ara at 25 “C and arz for design aid only: not guarant2ed and nat subjact to producticon testing.
*NOTES
dBm= decibels above or below a referance power of 1 mWinto a 60C chm load.
Digit sequence consists of all DTMF wenes.
Ton:- duration= 40 1 tona pause= 40 ms.
dition consiats of nominal DTMF frequencigs.
sesite signal have an equal amplitude.
Tena pair is 3 by £1.5 %t 2 Hz.
Bandwidth limited {3 kHz ; Gaussian noise.
The precise dial tone frequencies are (350 Hz and 449 Hzj £ 2 <
For an error rate of better than 1.in 10.000.
19. Referenced to lowest lzvel frequency cempanent in CTMF signal.
11. Refarenced 10 the minimum valid accapt leval.

LW T DN =
oo
5 2
;

12. Referenced 10 Fig. 1C input DTHAF tone level at -254Bm i-28dBm at GS Pinj interferenca frequaney range between 460-3400Hz.

13. Guaranteed by design and characterizaticn,
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AC Electrical Characteristios - vp.s0vess Wee00 4070 < Tos JB5°0 , using Test Slrcull shov in FEUe 11

Characteristics Sym | Min | Typ! Max | Units | Conditions
1 Tona preseni deiect ime typ 5 11 14 ms  |Mote1
2 | ¢ |Tonz absaent detect time Iry 0.5 4 85 ms  [Note1
3 ,!, Ton= duration accapt thee 40 ms  |Nowe2
4 r!| Tone duration reject N 20 ms [Motez
5 | 5 [Intedigit pause acoapt in 40 ms  |Note 2
5 Interigit pausa reject Ty a0 ms |Mate 2
I Propagation delay (St 1o Q) Ty g " us | TOE=Npn
g | o |Propagation delay ¢St ua 5107 Ipain 12 15 s TOE=Ypn
U ,
2 | 1 |Cwputdata setup (@10 SiDy e 1] 3.4 us | TOE=Ypn
P -
10 |  |Propagationdelay {TCE o0 O EMABLE} | i 50 ns (load of 10 kéx
T 50 pF
11 | © |Propagation delay (TOE to O DISABLE; T 300 ns |load of 10 ks,
50 pF
12 | P |Power-up time Tpny 30 ma  [Note 3
= J
13 | w |Power-down iima oy 20 ms
¥
14 Crystaliclock frequency fz | 25752 | 3.5735 | 3.5e31 | MHz
15 'l Clack input rige time: buet 110 ns . |Ext. clock
16 | © [Clock inpur fall time oL 110 ns || Exr. clock
17 | & |Clock input duty cycle OC e 40 50 60 % | Ext. clock
18 Capacitive lcad (OSC2) Crey 30 rF
+ Tydcal TEjures A al 0 AN are wrdespin ald anly: ris UARENIses And natsut{est © prodiatcn Bsing.
HiZTES:
1. Used for guard-ime salculaon prposss anly,
2. Thosa, LERT &lusiatde parameers, ara ot daelcs spaaficallons, The adustdlde ssings of hese mInimums and maEgrmms
AT TECMEndArns based upon nensork raquirsmenis,
a4 Wb Al pore pREsene al inpul. tg cquals ms frorm PO g b unil 56 pang gh.
[t
CAIME (O—] :
Irput H, == Lz
! MTHETODAITEITOC1
—L] M- Yoo
—{ ] - stGT e
v — s ESI 1w
o Lldve  sop———o0
O———]wmu W0
O——— O rown Wg——-~0
E—E 601 w0 HCTES:
*Mlpdosce  opp—/—0
F’: Vo TOE ]'—J

Figure 10 - Single-Ended Input Copdiguration
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o HIGH IMPEDANCE
QrQy DEGOUED TONE #(n-1)._| X ’ £ )——@
i |
tpsp—>l k- | |
IR ¢ '
St n
| — e
EXPLANATION OF EVENTS
A TONE BURSTS DETECTED. TONE DURATIGN INVALIC. DUTFUTS NOT UPCATED.
B) TONE #n DETECTED, TONE GURATION VALID. TONE DECODED AND LATCHED IN OLTPUTS
) END OF TONE #n DETECTED. TONE ABSENT DURATION VALID, GUTPLTS REMIAN LATGHED LINTIL NEXT VALID
TONE.
D OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.
E) TONE #n + 1 DETECTED. TONE DURATION VALID, TONE DECODED AND LATGHED IN QUTPUTS {CURRENTLY HIGH
(MIPEDANGE).
F ACCEPTABLE DROPOUT OF TONE #n + 1. TONE ABSENT DURATION INVALID. OLITPUTS REMAIN LATCHED.
o ENC OF TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATZHED UNTIL NEXT VALID
TONE. '
EXPLANATION OF SYMBOLS

Vin DTMF COMPOSITE INPUT SIGNAL.

ESt EARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.

SUGT  STEERING INPUT/GUARD TIME QUTPUT. DRIVES EXTERNAL RC TIMING CIRCINT.

Q,-Q;  4-BIT DECODED TONE QUTPUT.

S DELAYED STEERING QUTPLIT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TOE TONE GLITPUT ENABLE {INPUT) A LOW LEVEL SHIFTS Q- TO ITS HIGH IMPEDANCE STATE.

\pEr MAXIMURM DTHMF SIGNAL GURATION NOT DETECED AS VALID

MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION

11153 MAXIMUKM TIME BETWEEN VALID DTMF SIGNALS.

(Tl MAXIMUK ALLOWABLE DROP OUT DURING VALIG DTMF SIGNAL.
top TIME TG DETECT THE PRESENCE OF VALID DTMF SIGNALS.

oA TIME TO DETECT THE ABSENCE OF YALID DTIMF SIGNALS.

TR GUARD TIME. TONE PRESENT.
a7 GUARD TIME. TONE ABSENT.

Figure 11 - Timing Diagram
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ISD2500 s-

Smgie -Lhipy Voice RecordiPlayback Devices
«, 40-, 48, $4-, 60-, 75, 90 g

@

90- and 120-Secomi Dorations

ChipCorder”

 ISD2500 ChipCorder® Series provides high-
quality, single-chip record/playback selutions for
-t 120-second messaging applicatcns, The
CMOS devices inddude a0 an-chip oscillator,
microphone preamplifier, avrematic gain contral,
antialiasiog fiver, smoothing filter, speaker
amplifies and highdensity multilevel storage
array. In addition, the 182560 is miceo-
camroller compatible, allowing comples
messaging and adidressing to be achievel.

Racordings arestorad in so-chip nonvolatile
menory cells, providing zero-power message

storage. This unique, single-chip solution is made
possible threugh 186 patented multilevel storags
technology. Voice and audic signals are srared direcdy
into memery in their naqural form, providing high-
quality, solid-state veice seproduction,

FhD2sty SERIES CAX BT YSID 1N VARIGNS 2PRLICATIONS:

» Persoml message recorders * Toys

« Madical applications * Tagers

s Caller 102 systems » Car sterens

o Poinrof sale displays » Security systems

ARnouncament systems

FEATUBES

¢ Easy-to-use singlo-chip voive record/playback
solutan

High-qualits; nataral voicefandio seproduction

Manual switch or microcontredler compadble
playback can be adge- or level-activared
Single-chip durations of 32,42, 48, 84, 62, 75, %0,
and 129 seeond:

Directly cascadable for longer durations
Autssatic Power-Dawn (Push-Button Made
Standby cureant 1pa (iypical

sterage

*

-

Zet-powar message

(8P2544 SERIES BLOCK BIAGHIM

XK o>

»

Eliminates batrery backup circuits

a

Fully addressabli to handle multiple messages
136 vear message rexention (typical)

106 S0 vecord cyeles {typical}

On-chip clnck source

Programmer suppect for phv-only applications
Single +% et peaver supply

Available in die form, PDIE SOIC and TSOP
packaging

Industial emperatire (= 43 Cro +85°Ch
versions awailable

WA g o mle,mir\;' Andlog Trswesivess
I ' o] KiasICH
ﬁ =] Siorage kioay
(L] 37 SR P
a5 et
{ Fawer W-'———'] [ Addtess Buliees ] [ T
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1S02508 SERIES APPLICATION EXANPLE

CHIP FXABLE
e
—0

1SD2500

s-
POWER COWN -1 RUXIN
ANAIY

FLAYBACK 7 REC 2 o ANA OUT
o Pl
\0—_-‘-——_ iR HiC REF =
gy = R :
L | e |-
%

i
479K

I$SDB2500 SERIES PACKAGE AND TEMPERATURE AVAILABILITY
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ChipCorder

TECHNOLOGY 8Y 18D

APPLICATION INFORMATION FOR ALL ISD ChipCorder PRODUCTS
Address Segment Resolution

Sample Rates
8.0 KHz[6.4 KHz[5.3 KHz[4.0 KHz[8.0 KHz| 6.4 KHz | 5.3 KHz [4.0 KHz
ISD Part Numbers
1110
1210 | 1212

1016A | 1020A

1416 | 1420
Address Inputs 2532 | 2540 | 2548 | 2564 | 33060 | 33075 | 33090 [33120-4
DEC| A9 | A8 A7 [A6 | A5 [ A4} A3 | A2|A1[Ac] 2560 | 2575 | 2590 | 25120 | 33120 | 33150 | 33180 | 33240
of o] of ol of o/ of of of of ofoo 0 0 0 0 0 0 0 0
1| o] of of of o[ of of o] of 1jo1 01| 0125 015 02| 015 01875 0225 03
2l o| of o| o| of of of of 1] ofo2f o2 o025 03 0.4 03[ 0375 0.45| 0.6
3l of of ol of o] of of of 1| 1Jo3] 03] 0375] 045 06| 045| 05625 0675 0.9
af of of o/ of of of of 1| of ofo4l 04 05| 06 0.8 0.6 0.75 0.9 1.2
sf o] of ol o] of of of 1] of 1josy 05| 0625 0.75 1| 0.75] 09375 1125 1.5
¢ of of of of of of of 1] 1] ofoef 0. 078] 09 1.2 0.9 1.125 1.35 1.8
71 ol of of of of of of 1| 1] 1§o7} 07| 0875 1.05 14 1.05[ 1.3125] 1575 2.1
8l of of of] of o/ of 1| of of ofogl o8 1 1.2 1.6 1.2 1.5 1.8 2.4
of o] of of o] of of if o of ool o09f 1.125] 1.35 18| 1.35] 1.6875| 2025 2.7
10f] of of o] of of of 1| of 1| ofoA 1| 125 1.5 2 1.5 1.875 2.25 3
nf of of o[ of of of 1| of 1| 1fosf 1] 1.375] 1.65 22| 1.65] 20625] 2475 3.3
12] of of of of of of 1| 1] of ofjoq 1.2 145 1.8 2.4 1.8 2.25 271+ 36
130 of of of of of of 1] 1] of o 1.3 1.625] 195 26| 195 24375 2925 3.9
14 of of o/ of of of 1| 1] 1| ofoEe 1.4 1.75] 21 28 2.1 2.625 3.15| 4.2
15§ of of of of of of 1] 1 1| 1§oF 1.5] 1.875] 225 3| 225| 28125 3375 45
16 of of ol of of 1§ o of of ofrho 1.6 ) 3.2 2.4 3 3.4 48
170 of of of of of 1] of of of afi1 1.7]2125] _2.55 3.4| 255| 3.1875| 3825 5.1
18] of of o] of of 1§ of of 1| of1 2 1:8ler205 i 217 3.6 27| 3.a75 405 54
190 o] of ol of of 1§ of of 1| 13 1.9| 2.375| 2.85 38| 2.85| 3.5625| 4275 5.7
20§ of of of of of 1f of 1| o of 4 ol o 3 4 3 3.75 4.5 6
218 of of of of of 1f o] 1| of 11 5] 21| 2425 3.5 42| 35| 3.9375[ 4725 6.3
220 of of of of of 1§ of 1[ 1| ofr ¢ 22 275 33 4.4 33| 49325 495 66
23§ of of of of of 1} o] 1| 1| 1ph 7} 23| 2875 345 46| 345| 43125 5175 6.9

I1SD



125

Application Information for ChipCorder Products

Sample Rates |
8.0 KHz[6.4 KHz[5.3 KHz|4.0 KHz[8.0 KHz| 6.4 KHz ] 5.3 KHz [4.0 KHz
ISD Part Numbers
1110
1210 | 1212

1016A | 1020A

1416 | 1420
Address Inputs 2532 | 2540 | 2548 | 2564 | 33060 | 33075 | 33090 [33120-4
DEC| A9 [As] A7 a6 [A5] Aas] A3 A2] A1]A0] 2560 | 2575 | 2590 | 25120 | 33120 | 33150 | 33180 | 33240
24 ol of of ol of 1] 1] of of ofrs 2.4 3 3.6 4.8 3.6 4.5 5.4 7.2
25 ol of of of of 1§ 1 of of 1ol 25| 3125 275 5| 3.75] 4.6875] 5625 7.5
260 of of of of of 1} 1| of | oft AT 26| 325 39| 52 39| as875] 585 7.8
27§ o] of of of of 1§ 1| of 1| 1§18} 27| 3375] 40s5] 54 405 50625 6075] 8.
28] of of of of of 1 1] 1] of ofid " 28] 35| 42 56 42 5.25 63| 8.4
298 ol of of of of 1§ 1| 1| of Wi 29| 3625] 435 58| 4.35] 54375 6525 8.7
30f of of of of of 1} 1] 1] 1] ol € 3| 375 45 6| 45| 5625 675 9
31y ol of ol of of 1§ 1| 1| [ el a3a| 3875 465 62| 4.65] 58125 6975] 9.3
32 ol of of of 1] of o] of of ojz2of 32 al 48| 64 438 6 72| 9.6
33f ol of of of 1] of of of of 121 3.3| 4125  495] 66| 495] 61875 7.425] 9.9
34f of of of ol 1| of of of 1] of22f 34| 425 s 68 51| 6375 7.65] 10.2
35§ ol of of of 1| of of of 1 1§23 as| a37s] 525 7| 525 6.5625] 7875 105
36] of of of o] 1| of of 1] of of24 3s] “as5[  sa] 72 5.4 6.75 81 108
371 of of of of 1] of of 1| of fo 5| “a7| ae28] 55| 74| 655 69375 8325] 111
38 of of of o [ of of 1] ] of2¢] s8] a7rs| s7[ 76| 67| 7125] 855 11.4
39) of of of-of 1] of of af 1] 27| ae| 4srs| ses| 78] 585 7.3125] 8775 11.7
40] of of of o] 1] of 1] of of ofz's 4 5 6 8 6 7.5 9 12
41§ ol of o| o 1| of 1{ of of 1§29k a1 sa2s] 15 82 615 7.6875] 9225 12.3
a2f ol of ol of 1] of 1] of 1| of2 Af 42| 525 63| 84 63|  7.875]  9.45] 126
43] of of of of 1| of 1] of 1| 1§28l 43| 5375 645 86| 6.45| 80625 9675 12.9
a4 o| of of of 1] of 1f 1 of of2d 44| 55|  se6| 88 6.6 8.25 9.9 132
45 of of of of i of 1] 1| of af2f as| se28] 675 9] 6.75| 8.4375] 10.125] 13.5
46 o of of of 1f of 1] 1| 1] of2 €] " a6 s575] 69| 92 69| 8625 1035] 138
a7f o] of of of 1| o} [ ] "o 47| s5875] 705| 94| 705 es125 10675 141
48§ 0 0| of of 1| 1} of o| of of3of 48 R/ TS 2 9 08| 144
498 o o| ol of 1] af o] of of a1 49| 6125 735 98| 7.35] 9.1875] 11.025] 147
s50f o of ol of 1] 1 o of 1] ofs2 5| 625 75 10 7.5  9.375] 11.25 15
51§ o] of of of 1 1f of of 1| 1§33f s3] 6375 7.65] 102] 7.65] 9.5625| 11.475] 15.3
52§ o/ of o| of 1 1| o] 1| of ofz4 s52] 65 78] 104 7.8 9.75 n7| 156
530 o/ of of of 1| 1] o| 1| o] a5l 53| 6625 7.95| 106| 7.95] 9.9375| 11.925] 159
s54f o of of of 1] 1f of 1] 1] ofs¢f 54| 675 1] 108 8.1 10125 1218] 162
550 ol of o] of 1| 1} of 1] 1] 1§37/ 55| e875] 825 11| 8.25] 103125 12375 165
56 of of of of 1] 1} 1] o] o] ofa g & 71 84l 2] 84 10.5 12.6] 168
571 o o| of of 1| 1} 1 of of Y39 57| 7125 855 11.4] 8.55] 10.6875] 12.825] 17.1
s8f o0 0| of of 1| 1§ 1| of 1| ofs Al s8] 725 87 116 87| 10875 1305] 174
59 o o| of of 1| 1f 1 of 1| Yssl 59| 7375 885 11.8] 8.85 11.0625] 13.275] 17.7
sof o 0[ ol of 1| 1§ 1| 1] o] ofs 6| 75 9 12 ol 125 13.5 18

2 Voice Solutions in Silicon™
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Application Information for ChipCorder Products

Sample Rates

8.0 KHz|6.4 KHz|5.3 KHz|4.0 KHz[e.o KHzI 6.4 KHz | 5.3 KHz |4.o KHz

ISD Part Numbers
1110
1210 | 1212

1016A | 1020A

1416 | 1420
Address Inputs 2532 | 2540 | 2548 | 2564 | 33060 | 33075 | 33090 [33120-4
DEC| A9 | AB | A7 | A6 | A5 |A4§A3 [A2|A1 | AD 2560 | 2575 | 2590 | 25120 | 33120 | 33150 33180 | 33240
61§ 0| Of o of 1 1 1 11 0 13 Qi 6.1 7.625 9.15 12.2 9.15| 11.4375| 13.725 18.3
62§ Of Of of of 1 1 1 11 1| Of3 E 6.2 7.75 9.3 124 9.3 11.625 13.95 18.6
63l of of ol of 1| 1f 1| 1| ] 13 F 63| 7.875] 9.45| 126 9.45| 11.8125| 14.175| 189
644 O Of O 11 O] Of O O O| Of4 0 6.4 8 9.6 12.8 9.6 12 14.4 19.2
658 O0f Of O 1| O| g9 g® O] Q] NN\ 6f51 /8 A25 9.75 13 @.75| 12.1875| 14.625 19.5
66 ol of ol 1| o] of of o] 1| ofs2 6.6 825 9.9 13.2 9.9 12375 1485 19.8
674 0o/ of o| 1| of of of 0| 1| 1§43 6.7| 8375 10.05| 13.4] 10.05| 12.5625| 15.075| 20.1
) of of ol 1| o of of 1| o Of4 4 6.8 8.5 102 13.6( 102 12.75 153| 204
69§ O] of Oof 1 O of of 1| 0| 1445 6.9] 8.625| 10.35 13.8] 10.35| 12,9375 15.525| 20.7
700 O] Oof of 1] Of Of Of 1] 1| Op4 ¢ 7 8.75 10.5 14 10,5 1% T1@5 156.756 21
71§ ol of o 1| of of of i 1f 1f47 7.1| 8.875] 10.65| 142 10.65| 13.3125| 15975 21.3
72f o] of of 1| of of 1f of of ofasf 7.2 9| 108( 14.4f 108 13.5 162 21.6
73 ol of of 1] of of 1| of af 149 7.3] 9.125| 10.95] 14.6] 10.95| 13.6875| 16.425| 21.9
744 0] O} Of 1{ O Of 1| Of 1| Of4 A 7.4 9.25 1.1 14.8 111 13.875 16,66} 22.2
75§ o/ of of 1| of of 1| of 1| 1f48 7.5| 9.375] 11.25 15| 11.25| 14.0625| 16.875| 22.5
76 ol of of 1 of of 1] 1| of ofsd 7.6 9.5 11.4] 152] 11.4 14.25 121 228
771 O|f Gf fo4=Ru DL ORI 1] 0} 144 0 7.7] 9.625| 11.55 1901 14050 1479758 §7.325] 23.1
78§ o] of of 1| of of 1| 1| 1| of4¢E 78] 975 17| 156 11.7| 14.625| 17.55| 234
794 0| Of O} 1| Oof Oof 1 ‘WL 114 F 7.9| 9.875{ 11.85 15.8| 11.85| 14.8125| 17.775| 23.7

“End of Message Storage Space for ISD1110, 1SD1210, and iSD1212 Devices”
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Sample Rates

o |eakHz| 53 | 0 1g0KHz| 6.4KHz |53 KHz [0 KHz
ISD Part Numbers

1016A] 1020A

1416 | 1420
Address Inputs 2532 | 2540 | 2548 | 2564 | 33060 | 33075 | 33090 [33120-4
DEC| A9 [A8 [A7 | A6 | A5 | A4 [A3 [A2 A1 A0 2560 | 2575 | 2590 |25120| 33120 | 33150 | 33180 | 33240
8ol o] o] of 1] o i1 o o] o olsd & o 12| 16 12 15 8| 2
sif of of of 1[ of 1| of of of 1|s1| &1 10.125| 1215] 162| 12.15| 15.1875| 18.225| 243
82 o of of 1| of 1| of of 1| ofs2| 82| 1025 123 164] 23| 15375 18.45| 2486
83] o[ of of 1[ o 1f of o[ 3| T[53| 83| 1075|1245 Te.6| 12.45| 155625 18.675] 2.9
84 o of of 1] of [ of 1| of ofs4| 84| 105 126] 168] 26| 1575 189] 252
8s] of of of 1[ of af of 1| o] t|58| 85| 10625| 1275 17| 1275 15.9375| 19.125] 255
8s] of o] of 1] of i of 1] 1| o|sel 8&| 1075 129] 172 T29| 16125 1935 258
87] o] o] of 1J of 1[ of 1[ 1| 1l57f 8.7] 10875] 1305] 17.4] 1305| 163125 19.575| 26,
sal of of o 1] o 1l 1| o] o olsal ss | 1s2| 17.6] 132 165 198 264
89l of of of 1 o 1f 7| o[ o| |5l 89| 11.125/ 13.35] 17.8] 13.35] 168875] 20.025] 26.7
o] o] of of 1] o 1l 7| o 1| of5A o[ 11.25| 135 18| 35| T16875] 2025] 27
ot of of of [ of af 1| of 1| 58l 91| 11375] 1365] 182 1365 17.0625| 20475] 273
92l of of o[ of 1 i 1] o] ofsd 92| 115 138 84| T38| 1725 207 27
oal of of of 1 of i 1| 1] o] 50 93| 11.625] 1395 18.6| 1395 17.4375| 20.925] 27.9
oaf of of of [ o] i T[ 1| 7] olsel 94| 11.75] Ta1] 88| 14| 17.625] 21.15] 282
95 of of o [ of il a| 1| 1| TI5Fl 95| 11.875| 1425 19| 1425 17.8125] 21375 285
o6l o[ of of 1 1] ol of o] o] oled s 12| 14.4] 192 144 18] 216] 288
97 ol of of [ 1] of of ol o ileil 97| 12.125| 14.55] 19.4| 1455 18.1875| 21.825] 20.1
98] o of of 1 1| of of o 1| ofe2l 98| 1225 147] 196 47| 18375] 22.05] 292
ool of of of 1[ 1] ol of of 1| 1le3l 99| 12375 1485| 198| 1485 188625] 22.275] 297
100f o] of of 1| ¥[ o] of 1| o[ ofeal 10| 25| 15| 20| — 15| 1875|225 30
1] of of of 1 1 of o[ 1| of 1fes| 10.1] 12625] 15.15| 202| 15.15] 789375 22.725| 303
102] o] of of [ 1| of of 1] 1| ofeel 102] 1275 155 204] 53| “19.125] 2295 0.6
103 of of of 1] 1| of of 1| 1| l6 7} 103] 12875] 1545] 20.6| 1545] 193125 23175 309
0af of of of 1] 1] of [ o] of olesl To04 13] 156] 208| 155 o5 234| 312
ws| o of of af [ ol [ o| of tleol 105| 13.125[ 16.75] 21| 15.75] 19.6875| 23.625] 315
6] of of of 1| 7] of 1| o| 1| ole Al 106 1325 159] 212] 16| 19875] 23.85] 318
107] of of of 1 1] of 1| of-1| 1lesl 10.7] 13.375] 16.05] 21.4| T6.08] 200625] 24.075] 323
108 of of of 1[ 1] of v 1] o ofed 108] 135 162] 26| 162 2025] 243] 23
109] of of of 1[ 1] of [ 1] of 1le] Too| 13.625] 1635] 271.8| 16.35| 204375] 24525] 327
nol of of of 1[ 1| of 1| 1| "=ole el 17| 13.75|-165| 22| 1a5| 20625 2275] 33
il o] of of [ 1| of 1 1 1| 1lefl 11.1| 13.875] 16.65] 22.2] 16.65| 208125 24.975] 333
2l of of of 1] 1] [ of o] of of7ol 112 14| 168| 224] 168 21| 252 336
nafl of of of 1[ 1| [ of of of 1§71 11.3] 14.125] 1695 224 1695 21.1875| 25.425] 33.9
nal o of of 1 [ [ of of 1| of7 A 11.a] 1azs] 171 228 71| 21.375] Zes| sis
15| of of of [ [ 1| of of 1[ |73 115 14875 17.25] 23| 17.25] 215625 25875 345
6] of of o [ [ o [ o] offf ne| 125 17.4] 232 17.4] 2178 2z67] 348

Voice Solutions in Silicon™
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Application Information for ChipCorder Products

Sample Rates
Koy |sakbz| &3 | &0 g0 kiz| 6.4 KkHz |5.3 KHZs0 KMz
180 Part Numbers
1016A] 1020A
1420

Address Inputs 2540 | 2548 | 2584 | 33060 | 33075 | 33080 $33120.4)
DEC{As|asRAT[As [As (A4l Az (A2 | A1 2575 | 2590 {25120) 33120 | 33150 | 33180 | 33240
"'1';'5] of of 9 1] 1] 1§ 0] 1] ¢ TA.625] 17.55] 25.4] 1755| 210375 20335 551
sy of of of ] 1] ) o] [ 14.78] 17.7] 23.8] 17.7| zzi2s] 2885 352
el of of of | W f of 1] A875] 17.85] 238 1788 22aizs| 2477s] an7
1200 of of of [ [ 1] 1| of o IRl T 18 22.5 27 35
B IEEERER BEPEE 153250 1875 242] 1615 22.6875| 27.225| 343
122 o] of of 1| 3| AL 9] ¢ 1825 18.3] 24.4|. 18.3] 22875| 27.45| 368
1238 of of of 1| VAR of O 123] 16378 1845] 2as| iB4E| 230628] 27675 549
124 o] of of | v 3| ¢ 124 155 166] 248 I8¢ 2328 a7w| 812
1250 of of of W Al ] T o yzsl 35625 ia7sl 25] 1875| Zassra| 280125 3.8
EEEKEZEER s nis 12&| 1575| 185| 252| 18.5| 23823| 2835| 3.8
1278 o] of of il L of-i ] o 127] 35878| v9.08] 254] 905| zzsizs| 2asrs| a8
123§ o of 1 o of of of o] o 128 w6l 192] 2m6] 192 24| 28| e
1290 o of 1] of of of of of ¢ 129] i6028) w9.35] 258] 1985 24.1273] 2v.025] 8.7
1300 of of 1l o af of of of i 13| sas| 98] 28] wa| ze3rs] zo2m 39
1350 o of 1] ¢ of of of of i 133 36.375| 19.85] 287] :9.4B| 245625 29.475] 9.3
132] of of 1 .c| of of of 1] & 122]  1es| e8| 264 198 2478 w37 396
133 o] of 1. cf of of of 7| © 133] 10625] 1995 266] 995] 249378 29925] o9
13af o of 1 o] af of of 1 i 124l 1873] 2ol 2ss|  sea| zaizs| esaun| ann
135 o r:s] ol ol of o] 1] 3 135| 16875| 2028 27| 2092s| 25.3125] 30.375| 405
1360 of of 7| el o] of [ e[ ¢ FE 17| Z20.d| 27.2] | 204 55|  306| 408
1370 o of 1| ol of of 2] of & 137 17528) 2058] 27.4] 2088 266875] sa825] 41
1asf of cof 1} e of of 3] of 128 1728| 207| 27e| zog| zasrs| sios| 414
139§ o] of 1 of of of 3 o] 1 136 17.375] 2085] 27s| 2085| 2acezs| ai.eis| AL
1sof of of o} ol o] of il ] of d W 178F ral s 23 2628 215 4z
1) o of 7] 6 of of 1] [ ¢ B OF 47| 37.625| 2V15| 28.2| 21.15] 26.4875] 51.725] 455
122 of of 1 ef of o] [ 8 tf-24.2] azzs|-213] 284] z13] 2es2s] 395 48
123§ of of 1 of af of if i ?Ia iR 143 17978] 21.48] 288| 2v25| zs81z3| s2.175] 420
124 o] of 1 o of af o] of of ofof Va4 i8] 216 oes|  21s 27| a2a4] 432
14sf o ﬁl 1V Gl o af o of ef 80 Wl vas| 1sazs| 2175 ze| 2178 27.1875] 32.695] aic
146) o of 1 ©] of el of | 0}9’474,6 1B23[ 219{ 293| "Z1.5| 27.a75] 2285 436
1270 of of 1| o] of 1] of o Wo ol 147] t8.375| 2205 294| 2205 27.5825] s8.075] a1
a8 of of 1] of of Wf o] 1| of ool iasl 85| 222| 298] 222| 2778 33| 4az
149 of of 1f ¢ of ' o] 1 o Wfo F 1a9] 18.625] 2235[ 298| 2235 27.9375] s3.625| 447
150f o ol 1 ol gf 1§ ol 1} o|9 &l 875 225] an| s2E| zBi23] 237s 43
1518 of of 1 of of 1f of 1] 3 o 7} 57| 18875| 22.65] o0.2| 22.65| 28.3125| 33.675] 43
152) o] of 1 ¢ of 1} ¢ of of ofoef is2 | 228] s04] 228 285  342| 456
1530 of of 1 ef of W ] of o o B 53] 19125 2208 306| 2295 286876] sd.425| 459
15D 5
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Application fnformation for ChipCorder Products

Sample Rates
iy |B4knz| 53 &Y o0 kHz| 6.4 kHz 5.3 KHz[4o ki)
18D Part Humbers
1018A1 10204
1416 | 1420
Address Inputs 2532 | 2540 | 2548 | 2564 | 33060 33075 1331204
DEC|AD |ABRBAT | AS | A5 | A4 A3 |AZ | A% ]| AG 2560 | 2675 | 2590 |25120] 33120 33150 33240
1zaf G| GR 1 o G 1 OGO 3] ot Al 154 19.25] 23.1] 308 231 45,2
Co G| Of 1 G 8 1 il o 3 1§ B} 15.5] 19.375] 3325 21 23.25] 220625 45,5
1558 © GI 1} 6] 9] 1 1 1 O o7 184 19.8] 23d4] 8.2 23.4 16.8
Lig © Ol 1 o 4 3 i 1l O 1§28 157} 19.625] 23.55] 31.4]| 2155 2 7.1
1288 © Gl W oo o 1 1] O EY 1538 19751 28d| 31.6 3.7 2 474
159§ C Ol 1 o ¢ 3 1 ] H 1§9 F} 159] 19875] 238 318] 2285 29 477
“Erd of Message Siorage Space tor 01416, 1501420, 80107 64, and ISDI0Z0A Devicas

Sample Rates
o |84 Keiz o :H“Z 8.0 KHz| 6.4 KHz [5.3 KHz}4.0 KH2
1SD Part Numbers
Address Inputs 2532 | 2640 | 2548 | 2564 | 33080 | 33075 | 33090 33120-4
DEC| A9 [ABJa7 [As | As [asfasTaa[ar]ao] 2560 | 2575 | 2590 {25120 33120 | 33150 | 33180 | 33240
1608 of of 3 ofy Afcf o] o] ol of & of s 26| /24§ 132 24 IR
1618 of of 1] of of of ¢f of ' n W s3] 20025 2478|322 2415 301875 $6235] 463
162 0 s:u] # ol g al of of 1] o :\2| 16.2] 2023 243| 324 23] 30375] 2645 88
E I RXE of of ¢ ) i 3 165] 20375] 24.45| 32.6| z4.A5| 305623 56675 ABS
1eaf ol of i © of of 1] o of a4l veal 2035|206 328| 2ee| 3675 69| 492
test o] of [ of a] of of 7| of Wf A5 165] 206e5] 2475 23| 2475| 30.9375| 37155 408
2 B | ¢l 1 Cf 1] 1| of Al 166| 2035 29| 332 229| alizs| 2735 498
w;' g ol e s o] el WA 7| 167] 20875] 2505 34| Isos| 3raign| arsvs| ros
icef o of i| of 3| of 7] of of of A¢l 1es Al :z| dme| w52 31.5] a78| o4
1690 of of | o] o] 1] of of 1§ Aol 169] 21925 26.35] 538| z535] 314875 38025] 507
1700 0 Of | | ilcof A} of o aAl 17| 2vzs[zss| 24| 255] 31.875] 3825 51
1710 of of ] of v el ] ol 1| W Ael 173 21.375] 2665] 342| 3588 22.0625] 58475
wzl ol of 7| o s of vI"wp of of Ad 172 2us| zs8| saa|_258] 3225 8.7
173 o] of 1| o 1 of V| 1] o] 1f AT V73| 21625] 2595 348| 2555 324375] 58035
174§ o] of [ © of 11 11 ] of A el 174 21.75] ze1] s48| 26| 32603 395
175§ of of 1] © Cf 1} 1 VW af AFE VIE| 21873] 2625 23| 26.35] 328125 39375
1748 o of | © ] of of of of e cf 172 22| 264] 352] 264 Az aes
170 o] o > 4 0F o] of 1§ e 17| 22325] 2655 354] 26.55| 331875 37.625
1788 o) of | ¢ if W} o] of 1| of 2] 17a|] 2233 z67| 356] 267] 33375 4005
179§ o] of 3| o ool oo 1| f B3 17| 22575] 2685] 358| 2685 335825 40275
E: 1B 0] il o i of 1 of of By 18] 2235] 27| 26 27 3373 405 54
& IE E | o i o) 1 of 1} B 3§ e8| z2s625] 2735 as2] 2735 339375 40725] Sis

8 Voaice Suiutions in Silicon™
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Application Information for ChipCorder Produds

Sample Rates

Kise (64 kHz| 50 | &0 16,0 Kiz| 6.4 KHz [5.3 Kriz}a.0 Ktiz
180 Part Humbers

Address Inputs 2532 | 2540 | 2548 | 2554 | 33080 | 33075 | 33090 [331204

DEC| A9 |As a7 [As|as [ad]as]azTat [ ac 2560 | 2675 | 2590 |25120| 33120 | 33150 33180 | 33240
te2f O of tf ¢ 1] p O] Y] 1] Of & f 82| 2275 27.3| 364] 27.3| 34.125] 40.95] 546
1gaf of of | of 1] 1} o 11 1§ 8 7§ 18.3| 22875] 27.45] 346| 27.45| 343125 41.175] 549
1@ o el AT T I =3| 3 s' 18.4 23] 276| 368 274 343] d14] 5B2
185 of of ] ef 1| W] 1] of o ) 8 of 183| 2a125] 2775 37 27.75] 34.6875] 41.625] 555
6] o of ol 1| 1y v of ijof v F 166l 2328 27w 37z 275 3a8vs| 4185 568
IEERERREREREE W} s8] 87| 22375} 28.05] 37.4] 28.05] 350825 a2075] 3581
28] of of ] of 1| 3 3T of of s f 88| 255 26.2] 7.6 62| 35.25| 423] 564
E IEE cf 3 W 1| o] O 3N 65| zaezs| 2835| 37.8| 2835| 36.4375] 42.525] 567
iso] of of o | 1§ i 1p of s a9l zazs| zss| 28| 5| a5.625] az7s| &7
191l o] of ] ) 1] Ak il 191 2a87s| 2a65| se2] zss5| 35siz5| 42975] 573
w2l © sl WAl of o] o ol o] o ¢ c' 19.2 24| 268| 38.4] 263 38| 4az2] sre
13 of of i 3| el ¢ef o 3] @ 1' C Y 193] 24.125] 2895] 38| 28.95| 361875 43.425] 57.9
w4l o) of ¥| 1] of of o of 1| of CF 19| 2425 20| 388 29| 36573 43és| s6.2
1950 O of ] 7] of of o of 1 W CH 95| 24375] 29,25 99| 29.05] 36.8625] 43875| 58.5
el o] of :] 1] o of o] 1] o] of € A el 243 29.4| 302 94| 3673 42| a8
197 O e] (Y e] ol 1 of ¢ q 19.7| 24625 2955 394 2985 569375 adans] so0
1se) of of [ 1] ©f of of 1] 1] of © H w8] zaTs] 297] 39.6] 20.7| 37.123] 44.55| 9.4
199 of of i 1| of of 6 1 1 ) c 7 193] 24875| 2985 55.8| 29.65] 37.3125| A47I5| 59.7
2c0f of of +f [ o[ of [ of of ol cf z6| 25| _a0| 40|  ab|. az5| | 45| &0
200) of of | 1] o[ of v| of o] W T o 20| 25135] 3015| AD2| $01%| 37.6875] AB225| 0.3
202 o of tf 1 of of n] of 1] of C A 202| 2525 203| 4n.4| 203| av8vs| 45.45| 0.6
2088 © el TGl Lo ) Bl s n' 203 25,5751 3048 A0e| 3045] 38.0625] 45675] &0
20a] o of 1[-3] ol of al ] o[ of < z04|  255] 30&| 68| 204 | d6.25| 459 12
205 of of i ] of of [ 1[0 W C of z08| 25625| 30.95| 41| 30.75| 38.4375] 26.125] 615
2ce) of of ¢| 1] o] of [ ] V| of CEf 20| 2575 309] 12| 09| 36625| 4635] 618
207§ of of ¥ uf o] of o W V| Ak <C FY 207| 26875 31.05| 3.4 21.08] 38.6125| 46.575] &z1
28] © c] Hdp el 1y-of of of of oof 208 251 31.2] 418 T w1z 39| e8] tid
209 of of [ 1].ef 1§ of of o W oY 209] 25125) 31.35] 4v8| 3135 59.1875| 47.025] 627
2100 o of 1) o) ] ol of 1] of o 2:| 2625 a1m| " 4z svs| seavs| 47.25] 43
2] of of ] [ of ol of 1| ) o 21| 26375[3165| a2z 3165 39.0625| £7.475] 633
22) of of [ 1| of 1] of ]l of © A 02" 25| avel a2al s18| s 477| 66
23§ o] of [ 1] of W of 1 o0 D o 213 26.825| 3795 4z.6| 31.95] 39.9575] 47.925] 3%
214 o] of 1| 1] of o] 1f 1] of o g 214] 2675] 23| 428] 223 40125] 4815 ed2
2i5) of of 3| 1] of /fof 1| o A 25| 26875 32.25] 43| 3225] 403125 43.375| 645
26 of of [ ] o] ] of of of & zle 27| 24| 3z 224 05| 48] 648
2178 of of 3| 1] of 1 1] of of F A 21.7] 27.125] 3255] 43.4| 3255| 40éa75| 48625 €51
28] of of | 1 of if 1 of 1] of © A 218] 2728 327| 38| 227| 40875 4905| &ba
219§ of of t| 1] ¢l 1| o 1| ) oo 29| 27375 3285| 43.8| 22.85] 41.0425) 49.275| £67
220y o] of 1| of ipvf ) of of o 2| 275 35 aa 33| 41.28] avs 6
1sp 7
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Application Information for ChipCorder Products

Sample Rates
o0 |sakuz o | &9 6.0 KHz| 6.4 KHz (5.3 KHz4.0 KHg
1SD Part Numbers

Address Inputs 2532 | 2540 | 2548 | 2564 | 33060 | 33075 | 33090 331204

DEC|Av|Ag AT |As | A5 | Adfas|az]at]As 2580 | 2576 | 2590 [25120] 33120 | 331850 | 33180 | 33240
221 0 [-}l 11 1] o] 3 il o] 1D 22.1] 27.625] 33.15] 44.2] 33.15| 41.4375) 49.725] 663
2220 9 el 1 1) 0o i i 1] of DEf 222| 27.75] 333] 444] 333 41.425] 4995 666
2238 ¢ e| 1) 1] O] 1§ ¥ 3| 1| 1§ DFY 223] 27.875] 33.45] 44.5] 33.45| 41.8125] 50.1758] 669
224 O cl W 1] of of of of of e 224 28] 33.6( 448 33. 42| s04] 672
2058 0 rzl i . cl 8] o of 1§ £ 225] 28.125] 3375 45| 33.75| 421875 50.625| 67.5
226 0 nl 1 T al 9] o 1| of £ A 204 2825 339 45.2] 329] 42375 5085 478
2271 @ el T ol S O] 1 1Y 3 227 28.375{ 34.05| 45.4| 34.05| 42.5625] 51.075] 681
2288 0 el T [ ﬂl 9] 1| of of £y 228] z285| z2a2| 458] 2342| 42.75] 51.3] &84
2290 0 el T e 9' 9l . O] 1§ EH 229| 28.425] 34.35| 45.8| 234.35| 42.9275| 51.525] &8.7
230 0 cl 11 14 sa| 9l Y] of £ 4 23] 2875 245 48] 345| 43725 51.75 &9
231 o rsl 7 47 & ol 4] 1 1§ £ 7 231 28875] 24.65] a6.2| 34.65] 43.3125] 51.975] 69.5
232 o Dl F VA al 1l o o| of co z3z 291 34.8| 46.4| zag 435] 822 69.6
233 o L‘l W 1= o' 1] G| B 1§ £ 9 233] 29125 3495 46.6] 34.95| 43,6875| 52.425] 69.9
234 o el JdBEIE 0| i O] 1] Of E Al 234 2925] 351 4468|  351| 43.878] 52.65| 702
235 O cl P ol I O] 1] 1F e 8} 23.5] 29.375] 35.25] 47| 3s5.25] 44.0625] 52875] 70.5
2368 O sl 1| 1] M o’ it Gf O E 2sel 2958 354 472] 354 44250 53] 708
2378 a9 e| 1 cl 3] o] R £l 237| 29.425] 35.55] 474 235.55| 44.42375| 53.325] 71.1
238] o c=| ) e /7 0| T3] 1] of kel 238 2975 357| 478 357 44.625] 5355 71.4
2390 0 e' oy oo ] i 0 ) £ B 239 29.875] 35,85 47.8] 35.65) 44.8125] 53.775] 717
240] 0 sl ML =" = I N e 30| 38| 48 36 45 54 72
241 o Gl o1 1 3 0 of bf 1§ F W 2411 30,125 36.15| 48.2] 35.15| 45.1875] 84.225] 72.3
2420 0 el 11 W el of 1[TofF 2421 3025| 343| 484 36.3] 45375 5445 72.4
243 o al T 1 i) 0 ol 1] 18 F Al 24.3] 30.375| 36.45| 48.5] 34.45| 455425 54.675|  72.9
244 o el W 1oy al 3| of ok F 2441 305| 36.6| 488 36| 4575 549 732
2451 Q e| ) o) 1ol 18 F o 245] 30625 36.75] - 49| 36.75| 459375] 55.125]  73.5
246f 0 e| WO o1 o] i | CoF F A 248| 3075 369 49.2] 36.9| 46.125] 56.35| 738
2978 a DI o ig of i | f F A 247) 30875 27.05| 49.4] 37.08| 46,3125 56675 741
248 0 c| v 1 oap i) o ol of e ezs 31 37.2] 49.6] Te72 46.5]  558] 4.4
2498 0 cl W W 1 ¥ 3] of of 1§ FSH 249] 31.125[37.35] 49.8] 37.35| 46.6875] 56025 747
250f o el 11 1Nl Ve 1] o F A 25 3125 37.8] 80[ 375 46875 66.25 78
251 o cl oW 1 ag wf of 1) 1R F BE 251]31.375] 3765| 50.2| 37.65| 47.0525] 56.475] 75.3
2528 0 e-| Ot 1 i “h Tl Of TP 25017 315 _av8 8041 37.8| 47.25] 56| 758
253 0 rl W 1) 1) if ¥ i Op 1R FE} 253 31.625(37.95| 50.4| 37.95| 47.4375| 56925 756
264) Of cf 1 1| | iy 1] | 1| of fef 254] 3175 381 508 38.1| 47.625] £7.15] 762
255k al ok 1l ] af 1| 1§ FFQ 255 31.875| 38.25] 51| 38.25( 47.8125] 57.375] 765
256) 0| 1§ of of of of of of of ofiodf 256 32| 38.4( 51.2| 384 48| 57.4] 768
2578 af W o] o] o ol 81 O] ©f 1§70 1§ 257 32.125] 38.55] 51.4] 38.55| 48.1875] 57.825] 771
258 of 1f o] o] o ol Op O] 1| OF0 24 258( 3225| 387 5i14| 287 48375 sach| 774
2598 ol 1} o] o o 0| O] O] 1 13103 259| 32.375) 38.85| 51.8| 23B.85| 4B.5625| 5B.275| 77.7

8 Voice Solutions in Silicon ™
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Application Information for ChipCorder Products

Sample Rates
’fﬁl 6.4 KHz ,f;fz ‘f,‘fz 8.0 KHz| 8.4 KHz |5.3 KHz[4.0 KHz
15D Part Humbars

Address Inputs 2532 | 2540 | 2548 | 2664 | 33060 | 33075 | 33090 P31204

DEC|AY [AS§AT7 a6 |As [a4fa3]Aa2]at]ac 2560 | 2575 | 2590 |25120] 33120 | 33150 | 33180 | 33240
2] O] 1 ol C s r?l al 1 o 10 28] az2s] a9 B2 39|  48.75] 665 78
2638 of 4 of of of of of 1f of Wio d 25| 32635] 59.15| 52.2| 39.15 #8.6575] 58.725] 7E3
262f of ¥ of of of of of [ 1| ofwe o 262] 2275| 393] 524] 393] 49325 5895 786
263§ o] i of of of of of 1] [ e A 23] 2z875| 39.45] z2s| 39.48| 49.3128] 6%.175| 78S
2'4] of 4 o of ¢ 0] 1 o o] oo s’ 28.4 33| 29.4] s28]  a9é 495 s94| 9.2
250 o| 3§ of of o B' 11 a| o] w0 vl 25| 32925] 39.75| 53| 39.75| 49.6873] 55425 795
2¢¢f o] ¥ o] of o] of 161 10 A4 266] 33360399 832] 05| 49875 5985 798
267 © cl ¢f of o 1[ o] V| THC ef 257 33375) 4005 &3.4] A0.05| BO.L625| G0.075] 801
zes) o i} of of of of 1 [ of oftcd 268 55| 402| sae|. 402| o0.25| a0.3| 04
2620 o 3] of ool of 1] 1o f 269| 33¢25| 4038 s3] 40.35| S0.4375] ensas| @07
2208 o| :} o] €] o el 1] 1= e 27| 3ars| 405 s4] 408] BO&zs| 407s EY
27y of 3} of @] ol of 3 1 0 F8 27| 23875] a0es| Baz| A0.6%{ B0BIZS| €0975| 313
27z o] ] & o] of ¥ o o] o 27.2 34| apz| saq] a0s s1]  &l.z| @ie
273 of o] o of 1§ o] ol @ W 273] 34.125| 4095 548| 4095] 51.1875] 61.426] 818
27a) o ol ool i 8l a0 A zra| ases| ari] sas| ma| sravs| s1es| ss2
2758 o] f of o] ef ¥ o] o] 1 a' 278| 2a578) av2s] s3] aves| svases|sisrs| asis
e7ef o] Y o] ol o K o] [ 3 A 276] "3a5] malss2| atal 51.75| s2.1| 8B
277 ol i o ol itk ol Al o ol 277| 2aezs| a155| o54| 4153] 510a75| 62a25| a1
273 of i of of of o] 1] 4 218| auys| 43| S5 a17| 52125 %255 834
27 o] i ol of of S¥ o] A 775| 2aa7s| a1.85| sse| avs5| s231es| 62.775| 827
280 o 3] of of of 1§ a] o] o el 28 35| o 42] 5% 42 325 &3 a
287 ol W ¢l c| ol 1 1.0 9 o4 281] 35125 4215| 562 4215| 52.4875) 43,225 845
2520 o] ¥ el ol of 0] el A 282[ 3525| 23| ssal A23] sz873| &ass| ads
285 o 3f cof o] ol W ajol Bl 28.3| 35375] a245] S68| 42.45] 53.0623] 63.675| @49
2 o W of ¢ of ¥ o 55| 426| 3s88] 4dz4] 5325  63%| a5z
285 of } o] of of f ]l a0 25| 4275%|  57] A2.75| 82.4375] ¢4.125] 855
286 of i} cf cof o af 1 1 1 429] 51.2]  A2%] S53635] 44.35| 858
2878 o i} o] e of af W 4305( 574 42.08] 535123] €4.575] 861
208 o i} of e yjopnl o o 32| s76] a3z Y EINEYY
209 of if of ol uliof of o] o 43.35] 82.8] 4335] 54.1875] 65025] 8567
20 ol ] o o e] o] of 1 435] s8] 435] 54.575] 8525 87
21 o 1F o] of 1] ofSe[Se i azeh| &82] a2.e5] 545625 45.475] &73
202] of i o] of 1 of of .0 48| 8.4 43g| 5a75] %57 874
263 o] i} o of 1] of o 1] o 43.95) 58.6| 43.95] 54.5373] 65925 879
294 o § of of ] e} of 1] 1 81| 288 43| 55123] 815 882
2058 of W o of 1 of of 1 v 44.25] 59| ados] 553123 es.375] 8E:
20¢f of if of of 1] of 1] of 0 a4.4| 59.2] 444 555 664| aB8
2978 of i} of ¢f 1 u] 1 o] o 44558 594 a0.55] 55.6875] e&.825] a9
298 O ol of 1] of 1 of 447 98| 447| snars| s7cs| &9z
18D 9
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Application laformation for ChipCorder Products

Sample Rating
ity |Bakrz [s3kHz| &0 a0 uhz| sakmz [53KHe bl
ISD Part Humbers

Address Inputs 33060 | 33075 | 33090 23120
pEC|As]As]a7as As‘Mlm Azlat]ac 2560 | 2575 | 2500 |25120] 33120 | 33150 | 33180 |33240
ACO 1§ 1f ¢l o] 1] of of o] ofig A0 53 60| 80 &0 75 50| 120
4038 of 1§ 1] o] o] ¥ of of of fie 1| 03| maazs| 60| e0.2] &38| 750875 ¢n.225] 1203
a2l of 0 i o] o] i of of 1 19 2 402| 5025| 03| 80.4| 403 75.a75] ova4b| 1206
asf of 11 1] © 'y o of 1] 119 2 40.3| 50.375] 60.45| 80.6| &0.45| 75.5625| 90.675| 120.9
acal of 1§ 3] of of 1} of 3| o ofio af asc.a s8] 404| 808 &0k 7575 w09 1212
acs) of 1§ 1) of of 1§ of 3 ol ks of acs| moszs| eoss] 81| 75| 759375] 91.125| 1215
ael of Y il o of e T 1] o mgl aas] sezs|  soe| snzl o sow|  Feazsl 9135 1218
4078 o 1 3 of of 1§ o) 3] [ afw R 46| 0875 £L.0%5| 81.4] &10B| 163125] ©1.575] 122.1
& ERKEELRERE ENEEE K sl PRE s erz] 8| ala 75| 18| 1224
acod of 1§ i1 of o 1} 1] of of e of a05| svizs| e135] 818| 4135 recsrs| $2.025] 122.7
<1 of 1§ ipof of if 1f ol 1] ofre Al a1 sias|ers| 82l s15|  76875] 9225 123
a EE EEERREEER I 413 s1.578] 61.65] 82.2] &1.85] 77.0805] 92475 123.3
228 o i of of 1 i o ofio cl a1z 516]  &18] 822] 61.8 77251 927 123.6
aisf of f 1] of o] 9} 1] 3| o] e :Lﬂ.a E1.825] 6195 62.6] &195| 77.4375| 92925 120.9
aiaf of 1) ] of of F Al 3 1] ofe ef aral 5195 s21| 828 221] 77ess| 9335|1242
4158 of 1§ 1poel of 1 3 | e Tl a1s] B1.875] 225 83| ez25| 7781251 $3.375] 124.5
s1ef of 1f ] o] 1] of of of of ofis of me 52| 224 saz]  a24 78] 93.8] 1248
4178 ¢ 1§ 1j o] 3| cf of of o] 1Ria W A1.7| 52.135| £2.55| 824 &255| 7B.1875| 93625 1259
a8 of 1 11 of 3| of of of 1] d m% a8l s2zs|  s27] sas| 27| 78375] 9405|1252
siof of g rjool 1] cf of of 1| WA 2N a9| s2378] cz8n| 638| ezes| 76.5625| 94.275] 1257
420§ of 1) ] of 1] of of 3] of ofia A 42 52,5 3| a4 &3 78.75] | 9Aa5| 126
ZERRNEREEEEE R sf 42i| 52625| 63.15| 842 6318 78.9375| ©4.725] 126.5
4228 of 1§ i el al af Yo cq A 5' a2z 5275]  s33] 844 833 128 9495|1266
4238 of 1f 1 of 3| of of *| 1| A Al 423 52876] 6a45| sde|  sadn| (79.5185] 95.175] 1266
a2af of 1§l o] 3] of 1[0 of ofia ef 424 g8l o s3e| sasl  e3s 79580 9541272
EZEEREBERE REEE %l i o) 428] saaes| ed7s| 83| carn| 79.6875| o5.625] 127.5
268 of 1 3] e 2 e[ 1} ol 1 A AL d28] s3azs| sue| 852]  ean| 79875 9585 127.8
G ERNEREREE ] B Bi 42.7] 63.375| €4.05| 854l 64.CH|  80.C625] SAH075| 1281
EZEEEEBEREENEE of ia cf 23 35 42| 654 saz 80253 96.3| 128.4
429’ of 1] 1{ of | ofwalaf o Il%A ol 425| 53225 64.38] 658| 64.35| 804375 ©4525] 1287
230§ of W i of ] of 1 3l 1) obia el 43 5375 eds| 8| sas| s0ezs| 5675|129
A3tf o) 1§ 1f o) 1) of 1] 1 1] WA FRasa| 53875] s465| 882 o465 808125| 96975 1295
4320 o] 1§ 1 o i i o] of o or:e al 43.2 sa|  a48| vh4 £4.8 &1 p7.2] 1296
433§ of 1§ i o] 1| 1f of o] of 15 1) 433] pa12s| €495 s66| €aon| 61.1875| 97.425] 1299
434 Of 1§ 1 o] 1 1) o o t] ofts 2f 434 5425 65| 868| &51| 81475 97.65] 1502
4358 o 1§ v o] 1| W) of of 1| 1B W aas| maavs| e523] 87| &525] 815625 ©7875] 1505
43¢ of g fof 3| 1f of 3 of ofiz 4 36| sas| ssa| 822 esa 8175  98.1]1308
asrf ¢l g i of 1] pof 1] of 8 SF 437| 54.475| €555 67.4| @555 810575 ©A.325] 1511

1D 13



Application lnformation for ChipCorder Products

134

Sample Rating

*f;fz 6.4 KHz |5.3 KHz :;fz 8.0 KHz| 6.4 KHz |53 KHz ;;’z
180 Part Humbers

Address nputs 33060 | 33075 | 3s0s0 [*1201

DEC|As [ JA7]As [As]Asfas] Az[ad]A0] 2560 | 2575 | 2690 |25120] 33120 | 33150 | 33180 |33240
EERNEERE EREEE B R S i 0 A SRR
wsoff of W) [ o] a] i o] 1] [ e 7} 439 54875 s585| 78| s585| 825125 A8 1317
o of 1 1| of 1 ] of ¢ ofie e 44 55 ¢x] 88 &6 825 9] 1m2
_a Cf 1§ 3| o) 1] ¥ 1] of of 1§1p 9] as| snzs| s68] s82| as35] 8zes73| $9.225] 1323
a2 of F i of 1] f 0 of 1] of 18 A} aaz| 5525 63| 88.4| 663] 62875 96.45] 1306
= EK cf 1 if 1l o] i) 1B ¥ 423 55373 £645] 8Ra| £445] 850625 $9.6751 1326
ZE IERBREREE FEEE I EZIEEOE T DY 83.25]  wop] 133z
sask of b ] of 1] W ] of 1|18 By 445 £5425| £575] 89| 66.75] 8343751 1001251 1355
Z ER EERE BENE I R R R B R R
a7 of F i of 3| ) 3] 1§ Ff a47| So.878| 2708 89.4| 67.08] 838125 100575 1343
sagf of 1§ [ 1] o] of of af of ohe of e 56| 67.2] 89.6] 47z 84] ome] 1344
s of f 3 1] o] of of o o] 1NiC 1 49| 66125] 755 89.8| 67.55| F4187E|101095] 1347
ssof of 1R i) of of of of 1| ofic of 45| Gezs|  s75| 9| 475| 84878 10135] 138
esip of WAt ] of-of of of 1] WNc 3 451 56375] a7.68] 902| 7.65| a4.ra25]i01.475] 1353
ssaf o) 1) || of of of 1| o] ofic 4f 452 tas| 678| s04| 478 §4.75| | 101.7] 135.6
asal o) f [ ] o of of | of TNic 5f 453] neszs| 8795 06| &795| 549ara] 101935 1365
asa o] f f v] o of of o v| cfic o 45a| se7s| 681 998| e8| 85125 10275 1362
assf o| ) ] t] of of of 1} 1| fic 7] 55| sesars| e62s 1| e825] 353125 102375] 1265
r.sel of B T 1lb GI 1| al | she & 454 57 e8.4] 12| e84 855 102.4] 13838
asif of WAl d] o] of 1[0l o| TPC of 457 57.125| 46.85| §1.4] 46.58] B5.E875| 102835] 1371
45&' ol 11| of of ] o] 1] chic A} 458 s728] 67| 916| e67] 65875 0308|1374
) of 1) i of ef [ of 3] e sf 45| 57375 éaas| o13| enss| secess|icezis| 1377
sof of Af f ] o of [ o] ofic e« s &9 92 &2 Beosl w035 13
2 ER R of 1| 2] of Wficof aer| s7as[ e938[ $22| 69.15] 864375|103.755] 1263
ceof of W o VLo of 1] 1| 1| ofiC Ef 482 67.75| 89.3] 24| 93| 86425 0555|1364
43 of W a o] of ol [ o] x| ic 7 we3] Gravs| évdn| vzé| £0.45| 868125 104175 1380
«saf of ) 3| 7] o ] of o] | ofio of 454 58l 894 628 &va 871 104.4] 1392
4658 ©f 1§ | t| of ¥ o] af cf 1o 1f da5] 56.725] 49.75] 93| 69.75] B7.1B75| 104626 1995
assl of \f i 1o i o] o 1| o1 2] wes| s825| s99| eaz|  e58| 87375 inissl Taon
4678 o \E 3 T o] e of 1| Q10 3f 46.7| S6.375| 70.06] ©34] F008| 275455 TCA0IE AT
se3f o] 1 1) of F o] voc| oliooaf 4s2l mas| oz eadl 62 8775 105.3] 1404
98 o 1 t 9] oo pof o sf 469| 56425] 7035] e33| 70.35| 87.0875| 105529] 1407
a7of of 1§ ] 1] o] 1] of 1| 1| ool 47| cagal705| 94| I05| 85325| 10535 141
a7if of W} 1| ] of sf of | 1| o 7] 47| se8is| 7068| vaz] 7oss| 3831351069751 1A
ZE IEE EREE BEREE EE KE 59| 70.2] ¢d4| JCE 8835] 306.2] 1416
A73 G 1§ 1) 1] o] sf 1| of of o o) a73| 59325 7055| v48| 7095] 886875] 106435] 1410
a8 o af 1] i ol v o 1| ofio A aral sezs| M| sas| 70| 88875| 10668] 1420
a7sf of W o 1] o] i) 1] of 1] 1| 8] a7s| sears| 7125 98| 12| 890825 105875 1425
zaa' A HEEERE RREE CE R D 87.25] 107.1] 1423
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Application lnformation for ChipCorder Products

Sample Rating
oy | 6.4 kHz 5.3 KKz ity |80 KHz| B.4KHz [5.3KHZ ;,&
ISD Part Humbers

Address Inputs 33080 | 33075 | 33090 [*3120-

DEC|A9 A8 A?‘AG A5 |Ad]AsA2 [a1] A0 2560 | 2675 | 2590 25120 33120 | 33150 | 33180 |33240
4778 of 1§ i} 1] o] 1§ 1 G| 1|10 Df 47.7| 59.625] 71.55] 064 7155| Bolsrolicrozal Tt
ara) of 1 i 1 of 1 ] 3] 1] ofic ef ar8| s9.75] 71.7] 95.6]  71.7] B9.625| 107.65] 1434
are of 1p i v of F 1 ] 1] 10 FY A75] 59875] 71.85] 95.8| 71.85] B9.8125|107.775 143.7
asof of 5] 1] 1] of of o] of ofiE of a8 &0 72| 95 72 30 168| 1da
4aif of Wl 1] 1] of of of of e W} 483 eonas| 7zas| es2| 7235 901875[108225| 1403
4828 of W ] 1] 3] of of of ¥ ofe 2 482] enzs| 223 9a4| 723] 90375| 106.45] 1446
483] of W 3] 1] c' o o 1] e 3| 483] #0375 72.45] eas|  r2as| ¢05425)108675] 1449
s8af cf W 31 of of ] o] ofE af 164 05| 72&| 988  72% 90,75 1085 145.2
as5] of 1} 11 of of | ef sf 485| f0.625 7275 97| 7275] 90.9375|109.125| 1455
aas) of 1§ el of 3 af e of ase| co7s] 29| 972 729 91.125] 109.35) 1458
487 of f f ol 7] of o] 3|y 1’}5 7] 487) soars| 7aDE[ 97.4| 72.05] 91.3125]109.575) 1461
asgf of 1 1) 1] | of 4] o] of ofe 483 &) 7azl ers|l  7az 815 100.3| 1464
G EREEREREER 485 611250 7335] ¢7.8] 73.35] %1.6875|110.025] 1467
w ERENENPER DENE G 4o arzsp ras|  9ef 738 91878 11025 147
sof of i ] o of1] of v ke s 49.1] 81.375] 72.65] 982] Faes| oz0e25110475] 147.3
¢92) ¢ g 11 a) o] of 1] 1] o] of cf a9.2] e1s] 738 924 738 92250 1107|1476
aesf o 1 ] c' 1] 1 e 1| iE DI 4931 #1.625] 705 98.4&l 73.95] 924875]110925] 147.9
soaf ¢ 1 1] cl oy Y ofE EI 4941 AL7E] 74:] 988 74 2425 11135] 1482
4958 of W yp o 3 of f [ e il 95| erars| vaas]T o9| 7425] 62815|111975] 1485
el of W T 1] A o] o] ¢ 1F 9.5 2]\ 744l 998] 7ad 93] s 148k
o7 of W ] o ] 1f of of o }aw 82325 74.55] 9v.a] 7438] ¢2.1875|111.825] 1491
48) o) W A o) af o[ 0] 1| o of A98] é228]  7a7| 99| 747 93375| 112.05] 149.4
4998 of W oy poy] af of of 1] THIF W 495 62.375] 74.85]  90.8]  A.85| 038655115975 1497
scof of 1f i) ap 3] 1) o|os] o ok wral T sal 626 2 ) 75 93.78| 3128 150
soif of W 1 ] ] o] o e MiF 80| s2.625) 7618|1002 75.15] 92.9373|115.726) 150.5
Se2) of W sp 0] v igol v 1] ofiF o soa| ears| 53] 1004  75.3|  94125| 11298] 1504
Scsp of i v u] 1p o] ] | IR 7f s08| s2875] 75.45] 1006 7545 94.3125|113.175] 1606
scaf of i ] [ af i o] of ofir ef caa &3l 184l 1c08| 75e 94.5] 1134 151.2
SC5) e O v v 3 af 1| of of F 9f su5| &3325] 7575 01] 75.75] ©4.6875]113.625] 1515
Scef of 1§ vp 1) 3 pajof 1] ofF A 50| a325] - 7aelieiz]  78%| 94875 11385 1518
So7) of 1§ 3] 1) 3| f 1] o) W) iF Bl 507} ©3375] 7605 107.4] 7505| 96.0625|114.075] 1521
Sce) of 3] 1 1] W 1] 1] Of o) IF CReb0.8]....6858] 76.2|101.8] 762 95.25| 114.3| 1524
Scop ©f T§ 3] 1y af 1§ 1] 1] of IF OF 09| &3825] 76.35] 101.5] 76.95| 656.4375|114.525] 1627
si0 of 1 [ sl | ofir Ef 51| 37s] 788 102] 7e5] o5.425| 11475 153
Siig o W 3} 1) 3 1f v v 1f O ff s1] &2.875] 7ass| 102.2] 76.85| 95.8125] 114.975] 1533
512) 11 of of of of of of o] o of2o 51.2 &4 7838|1024 Fea o8] 1152] 1524
siaf 1] of of of © al 0] O] ¢ 1§2c ¥ 51.3] s4.128] 7495] 102.6] 76.95] 95.1878| 115425 1539
514' 1 of of of © 9] ol o 1] 9 2cﬂ 514] 6&428] 773|028 773 96,375 1315.65] 184.2
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Applicotion Information for ChipCorder Produds

Sample Rating
’ffz 6.4 KHz | 5.3 KHz :;fz 8.0KHz| BAKHz |53 KHz ;;?z
180 Part Humbers

Address Inputs 33080 | 33075 | 33090 [P120]
DEC|Ag[as)ar]as [as[asfas]az]a1]Ao] 2660 | 2575 | 2590 25120 33420 | 33150 | 33180 |33240
Sisg 1] of af of o] of of of 1] 1]20 3 S15] e4.375] 77.25] 108] 7725 96.5625[115875 154.5|
sisl 1] of of of of of of 1| of oo 4f s1e| cas| sra|icaz] 74 06,75] 11611 1548
si7f 1] of of of of of of 1| of 1Jev 5] s17| sas2s] rrss|icaal 77.55] 9s9a375] 118.325] 188
azs' 1 of o of o GI of 1| 1f ofzv sl sig] sars| 77l icae] 77| 97azsl 11e.ss] 1554
si9f 1| of of of of of of 1| 1] 1020 7} s19| easis| j7as|10as| 7785 97.5125] 116775 156.7
s20f Tl of of of of of 1] ol el oo 8] 2 £5 78[04 78 375 137] 156
s2if 1| of of of of of 1| of o] 1§20 o] s20| 25125 7sis|iwaz| 7e1s| 97.4a875] 117.225] 1564
s22§ 1| of o o] o of 1| of 1| ofec af szz| eszs| a3 1cas]  7ea|  erers| 117.45| 1554
s23f 1] of of of o of 1| of 1| 1f2o 8] s23| es.ams| 7sas| 1oae| 78.45| oscess|1i7ers] 15s0
z2af 1] of of o] o s:| 11 1] o} off2o Cf 524 455 786] 1048 8.4 98.25] 117.9] 1572
soofl 1| of of of of of 1 1] of 1§20 o] s2s| sseza| revs| son| 7ers| weasvs|iisizs| 1578
526 of of o] of-of 1| 1| 1] of20 ef s28| e573]  789|i0s2[ 78| 9s42s| 118.35] 1578
a7l 1| of ol of of of | ] [ TRz0 ff sz7| w5875 so0s| 1054 7905| 98.8125] 138.575] 1681
szefl 1| of of o] o if of o] cof of2r of szs a6 792| 1056] 0z 99| 1188] 158.4
sosf i of o] cf of Yf o] o] o] 1§21 1] 529| 25135 79.95| 1068] 79.36| 9.1475] 119.025] 1587
53080 Y| of o ¢f of ff of of if of2 2f s3] eezs| o] el 798| 99.373 1925 159
sa1ll 1| of of of of sf o] of 1] f2r 3] sai| #6375 79.66] 1062] 7565 w9.6425| 115.475] 159.3
sazf 1| of of e| of [ o 1] of of2r &) saz[ ezs| 708 064|768 99,780 119.7] 159.6
ss3f 1] of of of a i} of | o] 1 f2v o] s33| s6425] 79.95| 1656  79.95| 99.5475] 119,925 159.9
s3af 1| of of of of i of 1] 11 of27 ef s34l e&75] 8C.1| 1Ca8|  BO.1| 00.125] 120.15] 1402
sasfl 1| of of of of 1 of 1] i1{ 1§2y 7§ s3s| sss87s| 80zs| 07| 80.25| 1003125 120.375] 140.5
s3sfl 1] of of of of 7 1] o] of of2i 8] sas 67| go4lio7e]  ecd 1008 1206] 1608
s378 1| of o| of o if v o] ol 1§21 o} sa7| s7.125] aoss| o074l 8055| 004275 120875 151
sagff 1| of of of of if 1} of 1] of2r af 538| srzs| 87| 107.6] | 807 100875 121.06] 141.4
5358 1| of of of of 1§ 1] of 1] M2y B} s39| &7.a375] 8085 107.8| 8085 1010625 121.275] 1517
saof 1| of o ef of Af 1] Y[ ol ofzr el sa|  &7s 31| 108 31| orzsl 218 ez
satfl 1| of of of of WA 9] o] W2t o] 64| 47.825] 8105 1082] B1.16] 1014375] 121 725 142.5
sa2f 1| of of of of | 7| tf | of2t =) sez| e773| s&13] 1084] 613 101.425] 12195] 1426
sasfl 1| of of of of W W [ T )2 v sez| e7ers| 3145 1cBe| 81.45| 1018125 122175 1625
saaf 1] of of of 1| of of o] ¢of of22 o] 54 85| B1.&6]| 1688|814 02| 122.4] 1632
sasf 1| of of of 1| of of o] of 122 ) sas| ss125] 8175 109| &21.75| 102.1875| 122.625] 1635
sacf 1| of of cf 1| of of of 1| of22 o) ses| eaes| 819 1092] Bio| 102375 12285 1623
sazfl | of of of 1| of of of 1] 1§22 3 sa7| s8avs| B20s|1094| 8205 10D25625| 123076 1643
sasl 1| of of of 1| of of 1] of ofz2 4] ssz| 85| s2z|oeel  E2z| 10273 1233 1444
sa74 1| of of of 1| of of V] of 1§22 o) sa9| 68625 8235] 109.8| £2.35| 1029375]123525] 1647
ssof 1] o] of of 1] of of 1| 1] of22 ] 85| e875| 625 110| 825 3108.125 125.75] 165
ssif 1] of of of 1] of of 1] 1| )22 7] sai| se2rs| s2és5| 1102] 8245 1033125] 122.975] 165.3
= HEEERERE of22 s} ss2 69| s28] 1104 628 10a8]  124.2] 145.6
&53' i| of o] o] 1 B' 1 o] © 1|22 o) 55.3| £9.125| 8295( 1104] 2295| 103.875| 124.425] 1659
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Application Information for ChipCorder Produdts

Sample Rating
Kity |4 KkHz [s3krz| A0 laokmz| saknz [5.3KHz o
ISD Part Humbers

Address laputs 33080 | 33075 | 33080 [0

DEC|Ag]| As)aT [as|As [AdfA3] A2f Al AEI 2560 | 2575 | 2500 |25120] 33120 | 33450 | aadso [33240
554] 1] 9] o] of 7 H 1] Of22 A 55.4] 6025 B3] 1108] Boi| 103875 12005]Ton?
2 R 3] o} 6] 3 (’z' ool ) iz 5' 555] 69.375] 82.25| 111] 82.25] 104.0625]124.875] 1265
55&f 1 Q] ol of i c’ 1 i 6 a'zz Cf 554 9.5 834 1112 83.4 04250 125.1] 1448
ss7f 1] of of of i/ ef | | ¢© 1§22 Of 55.7] 69.625] B3.55[ 117.4] 8a.55[ 104.4375] 125325 1471
sa8f 1] of cf of 3] of 1] 3| o2 Ef 568| 49.75] @37 11| 837] 104425] 12555] 1674
saof 1] of of of 3| of 1| | [ 022 * 559] e7875| 8385|118 8385 104.5125] 125.775] 1677
seof 1] of of cf 1| if of of of ofzs of se 70 g4] 112 34 195 124] 148
Seif 1 of cf of if 1§ o of cf 1§23 1F S| 70728] 8415[112.2] @415| 105.1875) 124.226) 1483
562§ 1] of of cof 3] 1§ of o | of23 of se2| 7025 e43[vi2a4| Baa] 105375 12645] 1566
563 1| Of o of 1| 1§ 0] of 1| 23 3 543 70375| 84.45[ 126 84.45| 105.5625]| 126675 1689
eaf 11 of ¢f of 1] 1f of 3| cf of23 4f cea 7a5) sl vias]  eas] WwE7a| 1269 1692
se5] 1 al of of 1] 1} ol ol 1f23 5| So5| 70628 8475 113] 84.75] 1059375 127.125] 14695
= EHE ERERE ERE of23 of ta&| 0.75| . Ba9[ 1182 | 84F| 108,05] 127.35] 1698
Se7d 1) opopof i g ol i1 1§23 ) sa7| 70875| 85.05( 1134 850%] 106.5125] 127.575] 1704
seal 1] of of of 11 1§ 1f of cf of25 &) ses 1) #52| 113.4] 852 1085] 127a] 1704
Sesf 1) of o of il 1 1} of cf 1§23 9F ses| 717es| 8535| 1138] 855%| 1056875 128.025] 1707
5700 1 a] ol of 1] f 1 of 1] ofz3 ;«l 87 7128 B35{ i14]  855| 106275 12825] 17
i HE BN e 1§23 of 5731 F1575| @565 114.2] 8545] 107.0625] 128.475] 171.3
s572] 1| of e of o] f ] 3] of of2s cf sz 716 88| a4 esa| 10723 12871716
szaf 1| of of of f O 1] 5] ©f fz3 Of 573| 71.425] 3595 114.6] 8595| 107.4575] 128.925] 1715
sraf 1] of cf of W] 1] ol e} =74 7i7s] mei|11as|  e61| 107.625] 129.5] 1722
57y 1) of ofcf 1] TRy il 1] 1R2s #F 5751 71.875| Ba2E| i15| 8625] 107.6125]125.375] 1725
57¢) 11 of of 1] of cof o[ of ©f of24 of 576 72 864|1182] 8k4 W08 1294] 1728
577y 1] of of 1f of cf of of of 1§22 | 577] 7z725] 8855|1164 8658] 108.1875| 127.625] 1731
s78f 1| of of 1] of of of o[ Tu 26 2§ 57.8p 7226|867 1156] 867 108B375] 1a005] 173.4
s7of 1) of of 1] ol of of of 1| 1§z 3 s10] 72375] 3685[1155| 8685 108.5625] 150.275] 173.7
saof 1] of of 1]l 9 of of 1] ¢ ofze af  se 72.5 R 871 w87s| izcs5] 174
581 1) of o] 1| of of of 3| of W24 s 81| 72635] 87.15| 118.2| 87.5| 108.9375] 130.725] 174.3
ss2f 1| of of if of of of [ 1] ofza o) zez| 727s| @r3| 1164 873] 109125 13095 1748
583§ 1| of of 1f of of of |} ] )24 ] s63] 72875 37.45[1166| 87.45] 109.5125] 131.175] 1749
saaf 1] of of 1f of of 1| o of of2a s} 64 73| 876| N&B] 874 16250 1314] 1782
sssy 1] of of 1| of of 1| of cf W2u of ses| 73325] 87.75] 117] 87.75] 109.6875] 131.625] 175.5
586 1| Of of 1 of of V| D] 1 of22 A see| 7325] 87 9| 117.2| Bre| 109875 13185 1758
537 1| of of 1 of of 1| of 1] W22 s 567 72575 @805|117.4] 8505| 1:0.0635] 132.075] 1781
seaf 1] of of 1l of of 1] 3] ¢© of 22 Cf a3 7350 88z| 117.6] BBZ|{ 11025 323] a4
5890 1] of of 1| of of 1| 3| of W22 of ses| 72625] 8835 117.8] asan| 170.4375] 130.525] 1767
ssof 1| of of 1] o fz| S olza s' 591 7375  s8s| iis{  s8s] 1wwszs| 13278 177
59%' 1 ol ol 1 o el IBE ) 1'24 z’l 89.0] 72975 88.65| 118.2] 2s¢s] 110.8725| 132975 177.3
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Sampie Rating
0 |sakHz [5.3KH o |eoKnz| BaKHz |53 Khz oo

i8D Part Humbers
Address Inputs 33060 | 33075 | 33000 [*120
oec|as|asfa7|as [as|asfaslaz[Aa1[A0 2560 | 2575 | 2590 |25120] 33120 | 33150 | 33480 33240
ER E of G ] o] il o] o of of2s of 592 2] 8B2| 118.4] BBE 1| 133.Z] 177.6
72 1) of o 1| of if of of of 1§25 1 93| ra123] sses|1iss| eases| 1viasvs|1saacs| i77e
534 of of 1| 0| 1§ of of 3| ofzes 2f sea| razs| el 1iss|  ee1| 3n.ars| a3ss|i7ez
sosfl 1 of o i o] i} of o | 1§z 3] ses| 7a3rs] mo2s| 19| =9.3s] 111.8525| 152.875] 1785
sosll f of of 1] o| if of 1| cof of2s 4] so&|  7as8| eea| 1i72] &eA4] 111.75] 1341] 1788
zo78 3| of o 1| 0| :f of o of 25 s} 597 74423 Be&S| 119.4] 89.55] 131.9a75] 134.526] 1791
seall 1| of o 1| of i} o] 1| 1| of2s ef seal  Fars| e&vr| 119 897 112.125| 12455 179.4
sef 1 of of 1| al iy o] 1 fafes 7l ses| 7ears| sess| 1:98| e&vss] 1123128 134.778] 1797

“End of Massage Sforage Space Tor ISDES60, ISDERTS, SDEA00, ond 1BD28: 20 Davices™

Sample Rates
fgz 6.4 KHz [5.3 xuzl g;fz 80 KHz | 6.4KHz | 6.3KHz | L9

Address Inputs 18D Part Numbers
DEC A9 |Asfa7[as]As A4lA3 A2[a1 o] 33120 | 33150 | 33180 |33240
"633"; 40 11 0] 18 3] O Gl o] 25 2 9o 1125 95| 180
solf L of of 1l of il ol o] 1§59 $0.15{112.66875| 135225 180.3
sozff of of 1] of W[ o] [ cfs A 50,3 112.875] 135.45] 180.6
s03f of ol 1f of if 5 g a5 e 90.45| 115.0625| 135675 180.9
eml 3 o] ol 1] of c| of o5 cf c0.6) 133.28] | iane| sz
ZE HE REEE BERE BE | 9C.75] 113.4375[ 136,125 181.5
e | of ¢f 1] o] i il of 22 € 0.9 113.625] 13435] 181.8
6c7f of of o] of s )esE 91.05]113.8125] 126.575] 182
cosfl 1f of o] 1] 1| of o] o] ¢ ¢} o 1.2 114]  1348] 182.4
oo 1 vs' ol 1} 1 of of of of 1f 26 91.35] 1120678 137025] 1827
3E HE EENE EERE B 91| 114375 137.25] 182
s 1] of of 1] of of of 1] 1f2es 91.65]114.5625| 137.475] 183.3
cizf 1] of of 1 1] of of 1| o] of 2¢ 4} 91.8] 114.75] 137.7] 183.8
BE | t ERRE E c| 1265 91.93] 14,9375 137.525] 183.%
siall ol ol 1} 1 9‘ of 3| 1| of 26 ¢ 52.] 115328 133.15] 16842
415) 0’ ¢l 1 1 ol ol ] i 127 22.23]115.3126| 138375 184.5
614) of of 1| 1| of 1| of of of 2 8] 924  1155] 1384| 1848
617 of of 1] 1] of 3o o] f2e¢ 92,53 115.4875| 138.825] 185.1
eisf if of of 1] 1] of if o] if of 26 A 22.7| 115.875] 139.05| 185.4
6iof il o of 1f 1] of if of 1] 1] 2 e} 928517160625 130.275] 185.7
= HE ERRE REEEEE o3l vie2s] 1393 8%
s f 1| of of 1] 1 of 1| 3] of 1] 26 of 93.15] 116.4375| 1239.725] 1862
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Features

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmable 1/O Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low-power Idle and Power-down Modes

.

.

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memory technology and is
compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip
Flash allows the program memory to be reprogrammed in-system or by a conven-
tional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash
on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides
a highly-flexible and cost-effective solution to many embedded control applications.

Pin Configurations KA
2= F] VGG
PL12 FO.0 ALY
PL2O3 PO.1(ADT)
PlaC)4 37 P F0.2iAC2)
P1L4]5 360 PA3 (ARSI
pLogs 350 P04 (AC4)
PieC]7 34 [F0.5(ACS)
mM.7gs 33 [3 PO.G (ADBY
R3]0 32[3 RO (ALT)
PQFP/TQFP RX)PA.T] 10 31 JEAVPE
sTXD) Pt 20 D ALEFPRDG
g2 B (RT0) 26 [IFSER
N & 8o anTeaac i 22 [F27A15)
cE  2Z Te PR O 14 21 PG (A
g~ e=,823 T P3515 26 F2.5A10
foaconz>ada R Pas i 250 P21 012)
anononoonn e ol
I2IT8EREER xTa2cf 16 2 P22IA0;
P1501 33[1PO.4 (AD4) xI::Lrl E ;; f; g::«;f::
P62 32[1P0.5 (ADS)
PL7C3 31 [1P0.G (ADS)
RSTC]4 30 [JPO.7 (ADT) PLCC
RXD}P2.00] 5 290 EANVPP.

Neds 28 [INC soa
TX0)P3.10] 7 27 [ ALEPROG 358
(INTO) P3.2C] 8 26 [1PSEN - s by
(INTT; P3.3C] 9 25[1P2.7 {A15) T £ 27

(To; P3.4 0] 10 241P26 (A14} 0 .

T P3.50 11 23[1P2.5 (A13) Tk R Po4 D
S R P1aCu 38 [ P0.5{ADS)
mp oy P1.7C[9 37 [2P0.6 (ADG)
SN RST10 36 [ P07 (AD7)
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