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ABSTRACT

This project want to presents the tone system of telephone. This system used in
today.Project is controled by microcontroller. And can apply in human life. This project use
the concept of PIN PHONE 108 from Telephone Organization. This project is Connect line
and control load by. telephone .

The first, uses telephone to control electrical devices in the house. Which
the microprocessor acts as the control and processing unit and send the signal to on-off
devices

: The second, to connect line telephone togeter as pin phone 108.
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CLK/TRG 0-3(2-5) EXTERNAL CLOCK 14 CLOCK 9wnawueni 4 11 oglu
Anwaiz COUNTER/TIMER 4 CHANNELS 1u COUNTER MODE ws1ivasnisaznilifivey
wiuveaiodly TIMER MODE ansaTusunsu 1@z S uhaufiveuviduniousy
AGR] ’
ZC/TO 0-2(97-99) iWhueniynly COUNTER w38 TIMER MODE wWadvzifhy

[4 A @ o 9 1 4
IRINHNINBUUODENAAUVIPHUY

gmlszasalagiialilves PORT 10O

PAO-PA7(61-68) PORT A iiu 1/0 wesniiigoudefuszuuniousn annsodiy
Eedunmuazionfnn

PBO-PB7(69-76) PORT B 1ilu /0 wosmfliFondetuszuumenen aunsaisiu
edunniazieniun ‘

PCO-PC7(53-60) PORT C iffu 10 nedniidendosussuumenen aunsadiy
@eBuniazerim

PDO-PD7(88,89,91-96) PORT D ifu 10 wosniifeuseruszuunwuen
mmsmﬂuvlﬁ'quﬁuv'!mmum{m

PEO-PE7(85-79) PORT E iilu 1/0 wesniidendefuszuuneousn aunsaiiiy
deBunmuazioniyn

PE7(78) PORT E7 WATCH DOG TIMER OUTPUT(WDT OUT) 1iu 1O wesm
Foniiih TIMER viowidunnaorfyn Idiile WDT OUT ENABLE wnileslufileds
Tusunsuiiiu 1o PORT

UQIMAIURNIZUY

IEK(1) Z80CTC INTERRUPT ENABLE INPUT SIGNAL iudfyynnaidunniive
a
1

¥
vedunes iy z8ocTC Fymnuidlldhefiuiy E0 TasSvsdwunrwdfydelimsvenn

gunsalmouen
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Pl

IEO(87) Z8OCTC INTERRUPT ENABLE OUTPUT SIGNAL udoynnmuieny

WnBumesiny Z8OCTC IEO svmiugumsvosumessminngnssinouen IEO szuen

a2

[
< -]

fiwidle 1E1 du “17 waz cpU hilimsvedumesininingunsainmouendadu

/RESET(24) RESET SIGNAL i#e 14 MPU wozgUnsallusyuuduiaun

XTAL149) dufiiffonsiody CRYSTAL OSCILLATOR ifhuuuy PARALLEL
RESONANT il CLOCK winawuenidluduwnl cTc undatw cLoCK aetiong
TERMINAL XTAL1 i

XTAL2(48) 908 CRYSTAL OSCILLATOR

CLK(52) 11 CLOCK 9845211

MS1,MS2(47,48) MODE SELECT 12 luduymdmsuidonInuanisvieiulay
Fusgfuanuzueswiadesii daemiden 1 Tu 4 Tnuafide RUNIDELLIDEL? nie sTOP
EV(15) EVALUATOR SIGNAL iifevififu“1” pic 9wotld EVALUATOR

MODE
VCC(27,51,90) POWER +5 17a1
VSS(28,50,77,100) GND 0 Taan

v d' o

BHINMININIU

° v o 4 v y
Z84C11 amsaugnmsimaudenlaezunsngli 4 deaelalil zsocPu uas
as M ar Q’: 1 ) 3 t o
z80CTC wiloununenitluauazdauiu mnwaiusvaziduavoudazmieiuegiuniu

1 4
Avansvesd 19T wazidonvenazmiods l1d

Z84C30 COUNTER/TIMER LOGIC UNIT
LOGIC UNIT annsofimunaldlaodlyd szwin 4 idndu 8 Dnwes
COUNTER/TIMER ¥4 Z84C30 #a31/fi 6 COUNTER/TIMER aunsolusunsuldlas cpu
- F1eiunldiiiu COUNTER v3e TIMER
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N Internal
{ Control
-1

Logic

CPU ' L e T
BUS K InlarnalE:s ) Interrupt F—— [El ,

Logic
vo gt —— IEO

Counter/ 3 ) zemo
Y Timer
V] Logic K "4 CLK/TRG

Data

Control

fill

/RESET

31 6 uan3 BLOCK DIAGRAM %83 CTC

Iifay CHANNAL ¥89 COUNTER/TIMER gneenuuuind 8 iindldlu TIMER

MODE) uazdmualdidhu 8 dn disiflu COUNTER e lFlumsudlymiusiaos CHANNAL
il CLOCK/TRIGGER i}y INPUT iilenisiaugmaiuuaziorsym

galszaanlaesialuveamedn V0

PIC §i PORT 1/O 5 409 a¢ 2 T fegUit 6 uaasudonlassunsuveanesm 1o
udaznesneiisimany 2 M fle Timmeidmiviudoyavoanein(®PORT DATA
REGISTER) tiat3vainaiueniimmiadoyaATA DIRECTION REGISTER) Fauaaafiem
msdatoyausazin Woinldgndslifueniymiudoyalu PORT DATA REGISTER

v t [
pnaendvluliumaiids 1o msszyusmmsavesisamesii IMgeinaised 3

WINeNg
Z84C11 PORT E7 1n 7 92qn MULTIPLEX #2¢ WDT OUT iiedaldf TIMER
ENABLE WDT OUT szgnnfaouldiffu 1o nesn



D7-00 . Data Bus.

Oulpui Butfer

Port vo .
PIN

t
Data Port

Re;is;w . $ _[>_ L
1t @

. ‘Input Control Logic

Data
Direction
Register. — .

[

VAl

71U 7 uaas BLOCK DIAGRAM %03 /O PORT

WATCH DOG TIMER(WDT) LOGIC UNIT(LU)

LU esgnsamedlu zs4ci1 Tudafuaussauz LU shmhidi asaedeuns
ERROR tazudlulimoly deqfl s uameudon’aozunsuves woT e woT gn
ENABLE e PE7/WDT OUT seuaauniiowuiiiu /WDT oUT seniniins1dau wor
wnyaday 1agiuey DISABLE Tag POWER ON RESET

- 038346
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=P
PET .
[———-> MUX  la—>- pPEZZWOTOUT
#FO 2 \, \ ‘
WOTP Enable
(Blts 6 and 5) <
J6 | ;8 2201} 222 |
2 " | 22-Stage Binary Counter Q
(WDTCLK) —1 for Watch Dog Timer A FIF s
RESET
RESET
AESAL 4EH WRITE WOTE
S g B1H WRITE _l
Watch Dog Timer Command Watch DogTimer
Register #F1 (WOTCR) . |. | Master Register #70 (WDTMR)
Internal Data Bus
71/ 8 A BLOCK DIAGRAM %83 WATCH DOG TIMER
WDT OUT(PE7//WDT OUT)

iioann zsscn1 liflvr WDT oUT #aiu WDT oUT wrgnIuegiy PE7 il
WDT OUT gn ENABLE szvhanaiiu wen yo awilnd e woT ouT fiu“o”ierdum
1A PE7/WDT OUT ndsnnsnimmmilsiiszyly wDTP $29fidyanuiadeztiuged
i‘fuegjﬁumidam PE7//WDT OUT

PE7//WDT OUT gn#ei{fiuv1 RESET ﬁ’fgtywm“o”vqut;ontviwﬁu 5 TcC

PE7//WDT OUT gndedhfunBun dygna“o” swnyasunssta woT gn

cLEAR TasTisunsu nSe RESET

CGC LOGIC UNIT
PIC 1| CGC(CLOCK GENERATOR/CONTROLLER) lusaniuies ansaldldnu

aUNNUUY CRYTAL e CLOCK DUWNYD3I5eBUNY1 XTALI mwz'lﬁﬂmtymummuun

P2 ) & & d o
115 2 39z Idantlunainilsvesnrmdduym
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i

NG

Z84C11 aMN350Ae CLOCK 91nnwuen|afiun CLK ¥4 OSCILLATOR uaz299s
w5 2 9wgn BY PAsS T & CLOCK ninmuendeidifi XTALI OSCILLATOR 9zqnld
HOTNVIIENIT 2 nzgnT%’i’Tuodﬁuﬁﬂ D4 Y83 WDTMR 1uInua POWER DOWN 484

] y ] ] .
zsac11 sxfaou luegiudr cLock fideith Judriivn XTALL wierdiiv CLK

unaafunila CLOCK ¥935211
a a 4 !
PIC 117493 OSCILLATOR n1wluiay CLOCK 92fadu91nmsae CRYSTAL
ﬂ' 1] o d’ -y 1 L4 A %
lifgadoniouen (XTALLXTAL2) doans CLOCK Yieonuiianusumtunsmilaves

Audunila degli 9 Wiudaedremsde cLocK

Z84C11/011

|
3 /AN
3 : T. COUT = 33pf

Cy =331

317 8 299313610 CRYSTAL

1 / A A 1 o = o
Z84C11 AN CLOCK thfiuasaniieueaiimasiunila dnymzues CRYSTAL

o 1 @ q’ 1 J 1o P
fuf1 CAPACITOR (ifudil (1 CAPACITOR Fusgfiunaufiues CRYSTAL)

- %1iaveq CRYSTAL UnAeziduiiavuiu

A o 9 a
- AnunAARdsuveInNd 1F DTy
- CL,LOAD CAPACITANCE  Tagissuist 22 pF
' - RS, ANuMumuariiouasoynsy tesnimIamiiiu 60 oy
- FZAUUSINY 10mW(EmSuanudlesnTimSendy 10 MHz)

- Cin = Cout = 3pF
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Pl

POWER ON RESET LOGIC UNIT

Z84C11 UANBAULIAUIIYS POWER ON RESET luszniia POWER UP inn%ila
OPEN DRAIN 98¢ POWER ON 29959gvi 11 /RESET (310" Tusa4 25-75 MS ndann
Auuraanisdszinm 2.2 Tran nﬁqmnf?yuf,rﬂnszmumi POWER ON RESET innoznyn

A3VU ¥1 RESET uazsuiludeadianudumuiuy PULL UP 110n181H8A1NADY1 RESET

WAIT STATE GENERATOR UNIT
Wudradredygrm WAIT STATE 17 CPU aomuzusaduym WAIT agnasoen
unlasTdsunsuiSen sndwiielinsison WAIT STATE dmSuUmMssunessnyiiuy DAISY

CHAIN 3amoin 19niugu WAIT STATE szgalusunsuldTas cPU T ludnyas

AR

- MEMORY WAIT AND OP CODE WAIT

- [/O WAIT

- INTERRUPT VECTOR WAIT

- INTERRUPT DAISY CHAIN WAIT
Tnuadsediama

PIC T Tnuaiima ¥ 195z yuAwanuu 8o v l¥14unu zso 14

vianere)

L4
z84C11 dhan EV gatlou vee zsacii wweglu EV Tnua lulnuaiinelu
2 v
CPU szgnansenintianiluiasdyga 3-STATE ind1anuidisannis /BUSACK uag
A dt a Y o = P'd

/RESH 1211 3-STATE wioiffutunm dedunafiont /warT senaoduvioniyniulvua
[ 4 = &
il uazunaeduila WAIT STATE ssadnannizsesdiufel dildaadia WAIT STATE uon
Anmnszassnaulasnou

Z84C11 wxvinumiloutnddie /BUSREQ grumsaundaulsamousn vild

¥

Yoyat 3-STATE (u 3 anuzTae 284C11 wdwmnmsmiaanal 1 seu lunsdiil

/RESH,/M1,HALT a2 /BUSREQ 9283Ail0ANN
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PROGRAMMING
oAATd PIC °1umimﬂﬂaﬂuaﬂﬂsm /O #191579% 3 1g DECODE 10 A7-A0
Address Device Channc! Register
10h c1C cho Conlro! Regisler
tih cic Chi Control Register
12n cic ch2 Controt Regisler
13h Cc1C Chl. Controt negiﬂer
50h PIA Port A . PouA Dala Port (PADP) =+ weemu
54h PIA Port A . Pod'A Dala Direction.legister (PAOR)
Sth. PIA Pori 8 Porl B Data Port (PBOP). 3,
55h, PIA Por B - Port B Data Dircction Register (PBOH) -
52h PIA Port C Porl C Data Port °cOP)
56h PIA  PorC ° Pori'C Nata Nirection Regisler (l’CDB)_
30I PIA Port O Porl £ Data Port (I°0DP) .
34h PIA Port D -~ Port'O Data Dircchon Ragister (PLDIY) .
A0n PIA Porl E Port £ Dala Porl (PEDP) -
44h PlA Port E . Port E Dala Direction ncgls!cr(PEDR) °
FOh woTt Walch Dog Jimer Masler Regaslor
+ (WOTMR; Not with 28401 I) t Ll .=.~
Fin wor Walch Dog luncr Coulrol negrslef
(WDICR; Not with Z84011):+
EEh Misc Systermn Conlrol Register Poinlc'r“: -
{(SCRP; Not with 25401 1)
EFn Misc System Controt Dala Porl. . . R

(SCOP; Not with Z8401.1) .,
Ihrough SGRP and scop’
Control Hegister 00 - Waul State. - e

Control register (WCR) r0 oy isder- i
Conlrot Register 01 - Memory Wail state.
Boundary Register (MWBR)

@131971 8 YO CONTROL REGISTOR ADDRESS

CHANNAL CONTROL WORD

d o — A - LYl 1
Wumsda muamsinunazwsiiees @we dn Do @lu“l” Fuduaasivne

iy CONTROL WORD

FEEREERE]

Vot *

* Fires Moce Onty

1 = Yoo of 254
OaVermol 18

Sboce
0 Betwcty Timer Mooe
1 Setncts Counter Mode

§ Enables Interrupt
© Olmsbivs Intomugt

317 10 CTC CHANNAL CONTROL WORD
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b,

=

im D7(INTERRUPT ENABLE) imiidluiinfineufumsveduimessny ieini

b,

dlu “1"mwnseveduneiiwild Tasezvild COUNTER uasiagudsasuriam drind
T lmaunsavedumas swit
in D6(MODE BIT) iniliiusiudensznin TIMER Tuanse COUNTER Tvua

[ {30}
1

Taodriniidu“o” s TIMER MoDE uilu“1”fiu COUNTER MODE

1iin  DS5S(PRESCALAR FACTOR) Snthfusadondamsduusnldly TIMER
MODE Taethiinfiiflu“1"sgnnsdas 256 Srinfiithi“o” sxgrimsdan 6

1 D4(CLOCK/TRIGGER EDGE SELECTOR)ﬁﬂf:lf]uﬁ’uﬁﬂﬂ’iwzuﬂﬂﬁwﬁvﬂu
Truvesdyanaifidun t’ﬁﬁwﬁvxﬂu“1”uaﬂﬁwﬁwumifummﬁmﬂpm duhu o’ uenfing
YBUVIAN

1n D3(TIMER TRIGGER)ﬁnf“h’;’qm‘lu TIMER MODE winiu ifiusaden
Yoyeyeu TRIGGER Taudaimii“1” suifudgyeor TRIGGER sinmouen duily “0” e

[l
- @ AAda

SuYUNuUNNLNs Inaa TIME CONSTANT

e

s

E 4
dn D2(TIME CONSTANT) intiiludiueniy wWorD selivzitiudl TIME
[ 1 4 td
CONSTANT swnuidetimiifasintiu”1 udd iiniifiaedmdiu o il
a a o od 9 4 A a da a
in DI(SOFTWARE RESET) tinfiszSignmsmnuvesreivurfiieiniiliasin
é o LY Y ] ] a1
i g ldaniy msueasgunamgans Mundilu“o” mevihauiiuldedelndde

&
IHOY

TIME CONSTANT WORD

AouNl CHANNAL A139 9eisuauiiuezdseiinis Inanm TIME CONSTANT fis

o

folsi ladaud 1 4 256 dmadndu“o”nuaszyil¥natuyes COUNTER vihawd 256

(;ﬂ*?i 11)

[o1[os[oslmlo:[oz]o-|oo]

L=

711 11 CTC TIME CONSTANT WORD
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PIA REGISTER
msfuamsihaueeanesn  wesn PIA annseldmivayuitemssauiu

yoalnduynuaziewinn  1Wenluny TasmsiWen  PORT DIRECTION REGISTER

(PADR,PBDR PCDR,PDDR,PEDR)duiu 1" HumsidnIdiduersyn dudhu“o” dumsidn

Widuduwngii 12)

PR RRRIKKIK] |
f l‘%’ OESQ.; i

317 12 PORT DIRECTION REGISTER

PORT DATA PORT
9/ a g o (qy 1 Py ¢ doe 14 o d
voyafunuhisimmestiszgnasluTudnvemesniidmua  Tasersymiueiiy
o { i a d o [~ 3 ety y
foyasunsensliman/deundaslae cru deiinfidsmualdifhuofymenud giimaeds

v IdTinszuasmmiielfanesngui 13)

ADP {Accress:50m)
PBOP (AdcressS1N)

PEOP (C11 orfy:Address:40M) .
{rrfee[es]re]ea]ea]m foo]

e

PEDP (Ct1 orty:Addrees:40h
[_[re]rs]ee]m]ee]e [ro]
' I

When Wetchdog Timer s Dlsatited PE7
When Watchdog Timer ls Enabled WDTOUT
TRead Oy}

jU# 13 PORT DATA PORT
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n3iYeu PORT DATA PORT

A a do Y a ~ LY to " a Ao, by a
weinidwmualdiduduwn  ms@oudeyaasgdumisiniidmualdidudunm
Wlumsulfeulasnnudfoues PORT DATA PORT weinademsiamuniouen e
fumisvesdnfidmuaiuersyn msdoudeyaasgiumisidrmualdihueiyn doya
d 1 1
v:gniiuidg PORT DATA PORT A15614 PORT DATA PORT
o " a a o ya a g 1a a ' o
Sdumiainiigndmualfifhuduwnmssmdoyaginfidusunnszeunnneinlae
o 4 qydl 1 = Y o ey Y 4
ananuhigyeaweiniife  Tuiimsn/Souasdidumisindifimuafiduieriynee

81Yoya11n PORT DATA PORT

WATCH DOG TIMER CONTROL REGISTER(WDTCR)

WDTCR wgnaiugulasiiaiaey 2 # fie WDT MASTER REGISTER(WDTMR) Wiz
WDT COMMAND REGISTER(WDTCR) @83n%8¢ WDT sxiffuiy DOUBLE KEY e
floafunts ERROR wonsiniiu WDT §4A7UANNS POWER DOWN @28 DOUBLE KEY
Fusuudesldidodeinsila woT

ENABLING THE WDT Tatit WDT ENABLE in D7 $“1”1taz WDT PERIODIC
FIELD(DS,D6:WDIP)1“L’lumunm“7i¢’|’a~1msmﬁwmfuagi“lu WDT

DISABLING THE WDT lasmsindes wDTE 0" uazifioudaya B1H aslu WDTCR

CLEARING THE WDT lasmsilioudoya 4EH aslu WDTCR WDT MASTER

REGISTER(WDTMR)

¥ v +
Fawmesii ldniugumsriianives woT uazvimiiiaeg YBITTUU(FUN 14)

Reacricle
4

[o]-l_l_l_l ° l o] o[ qu (Veive on Poweron Reset)

[ —
Control Register Inftaitze Opon

1: nkislze only on Poweron Resel
0 nRlaize an Reset Also

Reset Oupns Disadie
1: Reset Ouput is Dsatled
0 Reset Oupnst b Enabled

g Timer Enadle

1 Enables WOT

0: Oisadie WOT (Folowed by O1h
. leworcMm

jUfi 14 WDT MASTER REGISTER
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b 4
in D7(WDT ENABLE) inilniugumsienfiwues WDT 1as WDT 9% ENABLE
& o ﬂy b2} 4 e dy 113 3
Wodintithi“1”uazsz DISABLE iieiiniiifu“o’

- -

1M D5-D6(WDT PERIODIC FIELD)’cTamwﬁﬁ'luﬁ'zﬁmuﬂmmﬁ’mmsszumaﬂﬂa
00 PERIOD IS (TeC x 2 )
01 PERIOD IS (TcC x 2 )
10 PERIOD IS (TeC x 2 )
11 PERIOD IS (TcC x 2 )
1n D4(CLOCK DIVIDDE-BY-ONE OPTION) #udu“o” ENABLE #lu“1”
DISABLE : .
in D3(RESET OUTPUT DISABLE) f’hﬁnf‘fxi‘iu“é”?:%maﬁwmi‘lu ENABLE
@u1 s niersymili DISABLE Swilezaunudasia /RESET
1n D2(CONTROL REGISTER INIALIZE OPTION) $udu“0” INITIALIZE ON
RESET ALSO §uiiu“1” INITIALIZE ONLY POWER RESET
fin DO-DI(RESERVDE) aoainiiiiu RESERVE oz Tohsunsauiiu“”

szuuAIuRaWe indeya(SYSTEM CONTROL DATA PORT)

t 4 ]
FHaweflidumads WCr waz MWBR @i 15)

SCOP (Read/Yrite)
%]

[(TITTTTT]
’ '— Reec/Write e Aagister

Pointed by SCPR

3U 15 SYSTEM CONTROL DATA PORT

WAIT STATE CONTROL REGISTER(WCR)
aa o ' 4 2 o & o
FamosTidumadiu sCOP davydn 008 Tu SCDP (fi16) Fuftu3fuiu
Z84C11 UMNUIAYEIAAYEI WAIT STATE fiB 16/M1 CYCLE H&191n319m POWER 1fu

o b

1 4
szdaduanudifguessimaniil "



WCR (Read/Write)
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P

nnor

Jelel g

1 18° M1 Cyties Aller Poweron Feset Unbess Progrm. smou
annn
J -

0 0 NowWak Siwe

0 1 Two Wat States
1 0 Fowr et Sates
1t Sl Wek Sstes

oo

Walt
0 No Wal Slae
1 One Wal State
0 Two Wikt Stalee
1 Thrwe Wall Steies

Op-codle Fesch Exteruion
0: No Adational Wak On
Op-Cods Ferch Cycle
1:Ad | Mre Wakto
Op-Code Fetich Cycle
Inteerupt Vecior Wat

0: No Wah
1: One Wal Stale

Me
0
[]
1
1

Inteerupt Deisy Chain Wat

Irtermupt RETI
Acknowiedge Crste  Crele

0 Wak State 0 Wel Stste
2Wall Sisles O ¥ak Siate
4 Wait Stistes 2 Wal States
& Wl States 4 Wai Sales

—-—00o
~o-0

3171 16 WAIT STATE CONTROL REGISTER

iin D7-D6(INTERRUPT DAISY CHAIN WAIT) @asiiniisgszysiuau
STATES auanuzd19a

WAIT

INTERRUPT ACKNOWLEDGE FETI CYCLE
00 NO WAIT STATES NO WAIT STATES
01 2 WAIT STATES NO WAIT STATES
10 4 WAIT STATES 2  WAIT STATES
11 6 WAIT STATES 4 WAIT STATES
iin DSINTERRUPT VECTOR)duilu“0”seliifl warr state duihu“1™# 1
WAIT STATE
1N D4(OPCODE FETCH EXTENSION) Sindihi 1 szundusn 1 WAIT
STATE UM OPCODE fdmn dufiu“o” Wiimsuanidiu

L d
iin D3-D2(MEMORY WAIT STATE) @83iiniiezszysiuin WAIT STATE ved
i 4
nuwAN$ feuzdeandl

00 NO WAIT STATES
01 1  WAIT STATES
10 2 WAIT STATES
11 3

WAIT STATES
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17 DO-D1(I/O WAIT STATE) @e3iiniigszyimuiu WAIT STATES 484 1/O @4
anuzde [UH

00 NO WAIT STATES
01 2 WAIT STATES
10 4 WAIT STATES
11 6 WAIT STATES

MEMORY WAIT BOUNDARY REGISTER(MWBR)
Femestiozimua ADDRESS 1l MEMORY WAIT STATE 1o ADDRESS
t 4 b d
veamitsanuiiegluyedinan unasiuniian WAIT STATE esldaan WAIT fiaalu

' ° - e lc:y [V J A o oy L4
Hu ’JUﬂ'J13J‘M(§‘1JYI 16)3 ﬂmﬂaiu%zﬂ'mf]mnmzﬁmmmsmumamtmua:mﬂﬂwm
OPCODE

MY/BR (Read/Wrie)
o7 0o

0 I N A S Y Y Y e e SR
l—mw:::w

Specifies
Adcress (A1 5A12) for
Memoary Wl lemertion

Memory Wak Migh Boundesy
Specifies Hiph Bourdery
Address (A1 3A12) for
Memory Wak insecion

517 17 MEMORY WAIT BOUNDARY REGISTER

Tnuamsiiany

Tnuamsmaond 4 Tnuaifedouds PIC fuumasdunila CLOCK ¥ 4 Tnua
fio RUN MODE,IDEL MODEI1,IDEL MODE2 llag STOP MODE

msvhuvewdas Tnuassinadonsafidamely MPU Swhaulminnend
wgameld IDEL MODE 12 39 STOP MODE TatSidmduwn wSemsvediuneiim
(NMI,INT) maiden Tnuafifdsanszd uazansadenTnualdlaou Ms uaz Ms2

RUN MODE(MS1=1,MS2=1) M3 mves PIC swasiiioadu e cLk duerd

WNUMAI1 CLOCK gneusnasaetiio
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IDEL MODEI(MSI=0MS2=0) mis¥nusziimsesadaannely deiiouas
MIT1 CLOCK famwusnaeiies CLOCK 1©15Wn (CLK) wenyafisedu“o” Tnuadily
anI0seeiy Z84C11 1iol9 cLOCK nnmsuenldeiinn cLK

IDEL MODE2(MS1=0,MS2=1) m3soagaianaigluiagn1sniaiuees CTC #o
iies o cLk gridenidifuiersimdie CLOCK dnsuenedderisa us cLOCK o
i1 CPU uaz WDT uazngafiszdu“o”ves T4 STATE msvian Tnuafiszifiatusied
wasnnddsiineg Tnuafiansath CLOCK nmovenudefivt cLK 14

STOP MODE (MS1=1,MS2=0) n15%1191ma 1 18 msesaFaannielu,cLock
OUTPUT(CLK),CLOCK metlu uag WDT sgngafissdy T4 STATE iSu0”mangans

'
o o

[3 ; = J o A W Qy '3 '
TMAIUH WINAVUNUNUTINNTUTAANTINDY

MODE CGC CPU CTE WwDT CLK

IDEL1 ) b X X X

IDEL2 o) X . o) X 0]

STOP X X X X X

RUHM O 0 ) o) o)
UER ]

0 = M
X = ngmainu

@319 4 DEVICE STATUS IN HALT STATE
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IC MT 8870 DTMF DECODER

b4 ' [ [
IC#MTS870 11 awvhmihnfudoas DTMF Faudludyana ANALOG 2 aaud 14

1 Y ow : 1 o o [ [} 4
dusdraddandhdgeudnldnnmsnaluves InsdniuuuisTny szldnvashidluadu

[T}

P a o [ 1 d”u o o
SINE Nuftesefienn ae51fi 18 IC wesidieuisosonsunazooasvaosnytld

{Voo!
1.0

E b

0.8

u

o

=~
|

Sk

717 18 Ervadygnes DIMF Aldamninsdnm

IN+E .\./ '8 { V0D
w=[7] 7] S1/6T
s 3 ] EsT
vREF [} 75] 510
c~5] mres70 [ 0%
1c# (€] ] 03
osct [7] 2] a2
0sc2 [ 1] ot
vss 5] 6] 10E

7% 19 naaenwavideanves MT8870
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2. MADOATHE ( DECODER SECTION )

£

Fiow |Fuon | NO | TOE | Q4 | @3 | @ | Q1
697 1209 | 1 H o | o o 1
697 1336 2 H 0 0 1 0
697 | 1447 | 3 H o | 0 |1 1
770 | 1209 | 4 H 0 110 0
770 | 1336 | 5 H o | 1 {0 1
770 | 1447 | 6 H 0 1 1 0
852 | 1209 | 7 H 0 1 1 1
852 1336 8 H 1 0 0 0
852 | 1447 | 9 H 1 0~ O P
941 1336 | © H 158680 e 0
941 1209 | * H 1 0 | 1 1
941 1447 | # H 1 e 0 3 41
697 | 1633 | A H 1 1 {0 1
770 | 1633 | B H 1 1 /850 <o
852 |1633 | C H 1 1 1 1
941 |1633 | D H 0| 0| 00
- - ANY | L [ Z |z |2Z2]|zZ
* M3 5 ugasnieeanialdonaanims q
A DTMF fignnsesoudesuds szinudiisesooasianiuosnin
Hudaav Tavdimafinmaunuuasasauasimsarsdeuanudiidniuuning

' ) o [ A ' (R 4
nasgd DTIMF  wiehi eflesiunim@dudnnnay  disasisdeuinnuiiigndes

dyanaifivt EST ( EARLY STERING ) fuzueaiidmiumiineasia’ldnianinuduuy

v ]
AN 9 HUAUIAAINIAITIN 5




35

3. MAATI9ABLA YA ( STERRING CIRCUIT) feoufivsiimsasasia
adesnlfioniyn szfimsasieasusanimiaiidinifissssnamuiismuanie’l
Tasdyngninszoznamanaty Tnsdwidadesnaiuinnudeonuuugraiarsune
qums  Daznesduiies iy Tﬂuﬁainmﬂfu"lﬁgﬂﬁm dmgnnamumla
ansomldlaold RC demoen Foygnaufinn BST szflu “HIGH” wulndfesfuszoy
naiifiend DTMF Wwnengld 22 dlen BsT iy “HIGH™ v qeiui
fudszg © ezmeszgpiniisedu Ve Segetusuisiumsylsad 2e9snoasiaianen
shasenuuiiudauvin 4 dn swwazdvamsiaumusagldnn TIMING DIAGRAM

Tugdn 23

p Voo \1‘30‘] veo o_ﬁ
=% ¢ =c

S ——————— -
=c Al A si67
v00 }
Y

SiGT & )¢ A
3 R $n Ay
St 2, a3
i €51 O—e £s1
M78870

EveNTS | A | 8 ey ¢ | 4 | s
g i ~ o ol il
Yo _D_D§ e ;0:‘? Lous
e TS et
s« __JL 1L 7 | R L
ot L. o —Ton
NI\
SvGT A A 1 T 7 ]__v,,,
tog] tge .
Tl = loss
-0, D I ), = *nen
: —\20en
'-u-—! [ : 1
w0 ] J :
[ -

311 23 TIMING DIAGRAME v83 MT8870



386

= o o
enma%’uﬂaumsmam

[N
A

? 9 . (] £ 4 1t d'
1. ATIWLNANUANUIN Lmﬂ']Ul'JﬁﬂlJQﬂ?lBﬂlﬂ'l‘ﬂ?!ﬂ%S lmﬂauuuﬂaq

2. AW #N gAATIINLIEETMUNAINgnAss anudgnasasiauaziany 13H
a ' 1 9 4 o 4 1 1 1y s Y
3. 9NN #N FRMNYAABY oMy ndinaandegauniieg ldsuanudignass

{ g
. e wiwnildowdlu HIGH IMPEDANCE
AT #N QRATITNUMUNAIRNARY ANNAgRReATTmIaiand 13
AR #N+1 el e ligndeaemiyndinaiandey

WUANND #N+1 $2Mngndes ieniymnanandegiufanaud Inifigndes

Ny L A

Ty dNUBIAINMNIBUDINIAI 4

Vi - dgmanud DTMF fiin

Y

ESt - EARLY STEERING OUTPUT lSuasniniifigndes
T

1 o

St / GT - STEERING INPUT / GUARD TIME OUTPUT @€ M5uaoAu RC ngusn
Q1-Q4 - (BN BCD YuIa 4 Hn
SO - DELAYED STEERING OUTPUT  1duamsmaandf 185umsonmuly
Saunmmuiitimus eudasinnugndesvesdyaa
TOE - TONE OUTPUT ENABLE ( INPUT ) 1¥augu Q1-4 Wiy miGH
IMPEDANCE
tee - MUBANNTYA finsrenuard DTMF udadshigndes

| 4 ] :
tec - MUNMdUgaidosmsiNouaasidygnagndes

ty - nmf%’uqmzwhqﬁfgnunm DTMF ﬁqnv’fm 2 dgyyn

o - MR fsen I dyaname 1 lumunmiigndes

e - S lumsaTianuhdyenunid DIME figndes

ba - DA uMIATInmiime’l vesdyaanawd DIMF figndea

e - M0 Imiveanisisingaud DTMF

tera - D13 IMlveamsmelvesnud DTMF



37

P s & 4 ¢ & 2 dd 2 ¥ "
dmfumimsaind  dunnelrnmunmvennudidn - Feezdsaunuvity
4 LR a Q’I‘ L= [ o 1 ar d‘: 9 - 9t
nioumnnrnnafsneld Seezldumsvensuidyanannuiiugades nieyaldh
P c’: g g4 4 ¢ o A o a 9/ [ -} 1
nasaelilas R ARemia lmhiupaiisdygnannutidunumsunionnand
P di o o { ot o td ' 0%
naia Bansanlasiluduay|d Sdyonannutidundunin fezlufinsaeasia

4 [l
Huduavesnll msdwmuaziunmg ldnngui 22

4. MAVEEANNEMN q ( DIFFERENTIAL INPUT ) 2995 2UBUNNYDI MT8870

Wumaveweertuenilficnnsalfudasvees  Tesdonesmousndiand T 24

¥
=

AWNTOAMUINDATINTVYILANUHANANYBIDUNLA BUR LA 1A
OATIVYNY (A diff ) =R, /R,

a a a o : _\/ 2 2
BUNNDNNUAUE ( Z  diff =2 VR, + (1 /wc)

g MT83LTI

o~ F~AAA—
(o} Ry IN+

= N AAA

= ’ '
31]7] 24 |AEINIITIIVINNVLILAIINUANA

1 b 4
5. MARMUAAIIE ( OSCILLATOR ) lumavgoiiniwiulediinesinaragniely
= e =1 o ar 1 ar
NOUAAD X-TAL U119 3.58 MHz nenusoldauldnud dnuaznisdaeaees sauansly

gﬂﬁ 25

082 _I__”..__:',u
[4

C=XpFf Iai=) St

517 25 yaaamInelseINEANIIND



239719914 MT8870

38

Voo —
Cy
ptve O— + ¢
Input T “2
prgt Ry MT38L70
r: N+ LJ Voo Rn
— iN- SUGT [
va——dGs EStJ—T—V\ Ry
Rz {3 Vet st —1—0
O—————{3nH o410
CO——————] PoWN Q53 +—+—0 i
[————— CSsCt cz{—1——0 NCiEs:
X-tat | 1M1 = R:. R, « 100K 21%
i 08&2 AL———0 gllicks1%
. {1 Vss TOE |_— C1.C; = "30 nF 25%
Y-tal w 3379545 MH2 2C.1%

Voo = 3.0V + 20% / -10%

317 26 uaasiseslyauves  MT8870



39

IC 555 TIMEK

= _a é
To@ 555 Whu'lnilweslod vilaTuTudfia ( Monolithic Integrated Circuit ) #42995
v } 4
meoluihuees Imilied #leFuesinsfionzgrifiuussydionsedlosTanzuvy T0-99
i 8 11 wSeomezifluluuwaa@nne ( Plastic Case ) 14UV DIP. ( Dual Inline Package ) 3

v y
8 vim3e 14 A 1A Anyagmousnveslodiued 555 AtlvieluResnaia uuuss q fuass

TRdagl

1, | 8
t 2] | ?
3] | 6
4] | 5
( N) 8-Pin T package ( %) 8-Pin V package
1. GROUND 2. TRIGER
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dnvazguaniimmzveslediues 555
vy I A J 1 ] dy
dnymzguaniani Wthveslodues 555 uamsagyMlumse Faea q mdail

Fusiildunfiqalunsdlialy

ELECTRICAL CHARACTERISTICS (Ta=25C, Vic = +5 to +16 V)

Parameter Test SE NE UNIT
Condition 666 558
MIN TYPE MAX MN TYPE MAY
Supply voltage 46 18 45 16 v
Supply Current Vee=bV 3 b 3 3 mA
Vee= 16V 10 12 10 15 mA
Timing Error |
-lnitisl Accuracy 0.06 2 H I II ~
Drift withTemperature 30 100 50 |
Orift Supply Voltage 0.006 002 oM I I ®raunh
3 7 { Vee
Threshold Voltage Vee= 16V 438 3 052 3 v
Trigger Voltags Vee=bV 146 167 19 167 v
Trigger Cument 05 06 uA
Reset Voltags 04 0.7 10 24 2.7 | 12 | ~
Reset Current Noto 3 0.1 0.1 | mA
Threshold Current Vee= 16V 0.1 025 0.1 0% )
Control Voltags lovel Vee = bV 88 10 104 80 10 11
Vee= 16V 28 33 38 20 333 026 v
Qutput Voltage Drop low Ibios = 10 mA I {
Iolas = B0 mA 0.1 116 0.1 0.76
Iies = 100 mA 04 05 04 25
lbles = 200 mA 20 22 20
Vee=6V 25 25
Ites = SmA II
Ibkas = 10mA 0.1 025 | v
22 pes ' v
fouce = 200 mA 125 v
Output Voltage Drop high Vee= 16V
lsouoe = 100 mA 125 ]
Vec = 16V |
Vec=bV 130 133 1275 133 v
30 33 27 33 | v
Rise Time of output 100 0N } e
Falt Time of output 100 1] | | msec
! ! !

s [y J y
mrnajlinvacquinyasmelvihvesledives 555
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Flow Chart uag Program



( START )

SYSTEM
INITIALIZE

RINGING

No—» RESET
=10 ?

Yes

S

PASSWORD No——=»

Yes

CONTROL ON/OFF
Yes—

LOAD DEVICE 1-5

CONNECT
LINE TEL.

Yes—p




ON/OFF
DEVICE 1-5

ON/OFF

Ng

ON/OFF

“Yes—,

ON/OFF

ON/OFF

Yes—p

ON/OFF

No

RETURN

.A




CONNECT LINE
TELEPHONE

Yes
»l

<¢Yes

¥

CONNECT
LINE TEL.

No———p,

RETURN

.—'rg



H222322222222222 2322222223 2232328

;¥% DTMF DECODER CONTROL PROGRAM +
212323222230 AT 22222 22 2222220L)

0000 CPU"780,TBL"

0000 HOF"INTS"

0000 = START:  EQU 0000H

§FFF - STACK: EQU 8FFFH

0054 = INT PA: EQU 5dd

0055 = INT_PB: EQU 35S .

0056 = INT_PC: EQU 5sH

0034 = INT PD: EQU 34H

0044 = INT PE: EQU 44H

0050 = PORTA: EQU 50H

00s1 = PORTB: EQU 3{H

0053 = PORTC:  EQU S52H

0030 = PORTD:  EQU 30H

0040 = PORTE:  EQU 40H

0010 = CTC_CHO: EQU (OH

001t = CTC CHf: EQU 1IH

0012 = CTC_CH2: EQU 1ZH

0013 = CTC_CH3: EQU {3H

000C = KEY_CHP: EQU (1

6C§1 = SET: EQU 6C81H

0008 = PWDI:  EQU I

000C = PWD2: BQU 12

0008 - P¥DI: EQU 11

0000 ORG  START
EEEEERRELBERERRLIREIRLL
i# HAIN :
CEREREEREEEERRATREEERLEINS
+ B use keep stobe value

0000 JE00 HAIN: LD 4,0

0002 D35S 0UT  (INT_PB),A sInitial port

0004 D334 OUT  (INT_PD),A

0006 D344 OUT  (INT_PE),A

0008 2F CPL

0009 D354 0UT  (INT_PA},A

0008 D356 oUT  (INT_PC),A

OOQD 21FF8F LD RL,STACK iSet Stack

0010 F§ LD §p, AL

0011 210080 LD HL,KEY_BUF

0014 110180 LD DE,KEY_BUF+{

0017 010400 LD BC, 10

0014 3600 LD {HL),0

001C EDBO LDIR

001E 3E08 RECEIVE: LD 4,080 ;set PORTC value

0020 D352 oUT  (PORTC),4

0022 DBSI IN A, (PORTB) steceive imput stobe



0026 2001
0028 18F4

0024 JE0D
002C D52
002E OEIE
0030 CDABOI

PRESS:

0033 3E0C
0035 D352

0037 CD4901
0034 210080
003D 7E
003E FEOB
0040 C21E01

0043 23
0044 7E
0045 FEOC
0047 C21ED!
{
0044 23
0048 7E
004C FEOB
004E C21E0L

0051 3E2C
0053, D352
0055 0E0A
0057 CDABOI
00SA 3E0C
005C D352

PASS:

005E CD7DO!
0061 210080
0064 7E
0065 FEOC
0067 €23901

0064 23
0068 7E

006C FEOA
006E 2810

0070 FEOI
0072 2828

0074 FEOZ
0076 2845

0078 FEOB
0074 CAOAD!

PASSI:

JR NZ,PRESS
JR  RECEIVE

;1T has key

]
;display portc when has key

)

LD 4,0DH

0T (PORTC),A
¢

CALL DEYNS

LD &,0CH
00T (PORTC},A

)
;compare pass word

}
CALL

REC_KEY
Lp  HL,KEY_BUF
LD A,(HL)
cP PWD!
JP NZ,WRONG
INC  HL
LD &,(HL)
Cp PWDZ
JP NZ,VRONG
INC HL
LD 4,(HL)
CP  PWD3

JP NI,VRONG

]
;key pass word is pass

)

LD A,ICH

0UT  (PORTC),A
10

CALL  DEYHS

1D A,0CH

00T (PORTC), A
CALL REC_CTL
1D HL,KEY_BUF
D A, (HL)

¢ 1

P NZ,0N_CTL
INC HL

LD A, (HL)

¢ 10

J&  1,CHK_KEYD

I
JR  I,CHK_KEY!

e
JR I,CHK_KEY2

et
JP I,CHKSTAR

icheck key! =charp

juse key | = nom 0

!



007D €33901 JP ON_CTL

0080 23 CHK_KEY0: INC HL

00Rf 7E LD A, (HL)

0082 0605 I 8,5

0084 OEFE b C,111111108B
0086 1601 D Dy

0088 BA CPO:CP D

0089 2808 J& I,KEY.0
008B CBO! RLC C

008D 14 INC D

008E 10F8 DJNZ CP_0

0090 33901 JP UN_CTL ;schecked but key is wronz
0093 210380 KEY 0: LD  HL,PA_BUF
0096 TE LD 4,(HL)

0097 Al AND C

0098 17 LD (HL),A

0099 CDIAO! CALL 0UTP

009C CI1401 P CHK_START
009F 23 CHK_KEY1: INC HL

0040 78 LD 4, (HL)

00AL 0605 L 8,3

0043 0EO1 LD C,00000001B
0045 1601 b D,

0047 BA CP_t; CP ]

0048 2808 R L,KEY_L
0044 CBZ1 SLA  C

00AC 14 INC D

00AD 10F8 DINZ CP_1

00AF C33901 JP UN_CTL

0082 210380 KEY {: LD  HL,PA_BUF
0085 7E LD A {HL)

0086 B1 R C ;mask output valye
0087 M LD {HL) ,A

0088 CD9AOI CALL 0UTP

0088 1837 JR  CHK_START
008D 23 CHK_KEYZ: INC AL

00BE 7E LD A, (HL)

00BF FE06 e 6

00Ct 2808 JR  I,KEY2 6
00C3 FEO? cP 1

00C5 2829 JR I,KEY2.]
00C7 FEO8 e 8

00cy 2832 J}  I,KEY2_8
00cB C33901 JP UM _CTL ikey is wrong
00CE 0640 KEY2 6: LD  B,40H ;sent PBé=1
00D0 210380 LD HL,PA_BUF
00D) 78 LD &,(HL)

00D4 BO OR B

pons 1 LD {HL),A

00D6 D350 QUT  (PORTA],A
00Dp8 JEIC LD A, ICH

06DA D332 0UT  (PORTC),4A

0DC 0E32 L C,30

.......... ~ir T .



00E1 JEOC
00E3 D352

00ES 210380
00E8 TE
00EY E6BF
00EB 77
00EC D3SO
00EE 1824

00F0 0680
00F2 210380
00FS 7E
00F6 B0
00F7 77
00F8 CDIAO!
00FB 1817

00FD 067F
00FF 210380
0102 7€
0103 40
0104 1
0105 CDSAOT
0108 1804

0104 23
0108 7E
010C FEOC
010E C23901
0111 CIE0I

0114 DBSI
0116 CBTF
0118 CAIE00
0118 CISE00

011E DBS!
0120 CBIF
0122 283E

0124 JEOS
0126 D332
0128 0E14
0124 CDABOL
012D 3E0D
012F D352
0131 OELE
0133 CDABOL
0136 C31E00

0139 3E4C
0138 D352
013D OE0A
013F CDABOI
0142 3EOC
0144 D352
0146 CISE00

KEY2 1:

KEY2_§:

CHKSTAR:

CHK_START:

WRONG:

UN_CTL:

LD
out

LD
LD
AND
LD
out
IR

LD
LD
LD
OR
LD
CALL
R

LD
LD
LD
AND
LD
CALL
JR

INC
LD
cp
JP
JP

i
IN
BIT
JP
JP

]

1

IN
BIT
R

LD
ouT
LD
CALL
LD
out
LD
CALL
Jp

LD
ouT
LD
CALL
LD
ouT
JP

A,0Ch
(PORTC), A

HL,PA_BUF
A, (HL)
0BEH
(BL),A
(PORTA} A
CHK_START

B, 808
HL,PA_BUF
A (HL)

B

(HL),A
0UTP
CHK_START

B, TFH
HL,PA_BUF
A, (L)

B

(BL),A
0UTP
CHK_START

HL

A, (HE)

12
NZ,0N_CTL
TRONG

4, (PORTB)
1,4
Z,RECEIVE
PASS1

A, {PORTB)
1A
1,¥6!

4,050
(PORTC] ,A
c,20
DEYNS
4,0DH
(PORTC) ,A
¢,30
DEYXS
RECEIVE

A, 4CH
(PORTC) ,A
c,10
DEYNS
4,0CH
(PORTC) ,A
PASS!

ysent  poriC wnem poria chnang

jsent PA6 = 0

]
JERSEEEREREREIILIRIIRENLLS

i ¥

receive key

I T

L

"



014% 0603
0148210080
014E [E64
0150« DB31
0152 37
0153 CB6T
0135 2017
0157 0E01
0159 CDABO!
0156 1D
015D 20F1
0158 CI1EO0L

0162 3E00
0164 D352
0166 OEL4
0168 CDABO!
0168 C3IE0D

016E DBSI
0170 E6OF
0172 7
0173 23

0174 DBS!
0176 CB67
0178 20FA

0174 10D4
017¢ €9

017D 0803
017F 210080

0182 DBS!
0184 CBTF
0186 CA1E00
0189 CBS7
018B- 28F$
018D E6OF
018F 77
0199 23
0191 DBSI
0193 CB6?
0195 20FA
0197 10E9
0199 €9

0194 TE
0198 D350
019D- 381C

REC_KEY:

CHECK:

Wel:

KEEP:

CHK_UN:

REC_CTL:

CTLI:

CTL2:

0UTP:

;¥‘¥¥¥¥¥§¥¥i¥§"+99990+9+’

}
b B,03
LD HL,KEY_BUF

b E,100

IN  A,(PORTB)
b D,A

BIT 4,4

JR NI,KEEP
Gl

CALL DEYNS
DEC E

JR NI,CHECK
JP WRONG

LD 4,000
CUT  (PORTC),A
2
CALL DEYMS

JP RECEIVE

IN  4,(PORTB)
AND  OFH

LD (HL),A
INC  HL

IN A, (PORTB)
BIT 4,4
JR  NI,CHK_UN

DINT  CHECK
RET

»
3

sreceive key control

)
D B3
1D HL,KEY_BUF

IN 4, (PORTB)
BIT 1,

1,

BIT 4,

v Z,CTL!
AND OFH

LD (HL),A
INC HL

IN  A,(PORTB)
BIT 4,4

JR NZ,CTL2

(
A
RECEIVE
A

_ DINL CTLI

RET

)

TRERRSERRERRRERIBEERLINNY
i¥ 0UT PORT ¢
1333132222222 12 222802

;I/P is (HL)

3
LD A,{HL)
OUT  (PORTA),A

LD A,ICH

_______

;Number of PASWORD

14 = yet

skeep key value to buffer

sreceive key util = 3



0fAl OEOA I G0

01A3 CDABOI CALL DEYHS
01A6 JEOC LD A,0CH jsent portc when porta chang
0148 D352 0uT (PORTC),A
0144 €9 RET
3
JEEREEEEIRERREREIRERELISE
4 DELAY '
R1133312323 7332322223811
iI/P = reg C
0fAB DS DEYNS: POSH DE 11
01AC CS PUSH BC 111
014D 0602 DEY3: b 8,2 i1¢
O1AF 110020 DEY2: LD  DE,2000H i 10{DE+C)
0182 1B DEY!: DEC DE ;6(DE+C)
01B3k TA LD AD ; T(DE+C)
01B4 B3 0R E 14 {DE+C)
01BS 20FB JR  NZ,DEY! s12(DB-1)+12(C-1}+7
0187 10Fs DJNZ DEY2 18{B+C)
01B9 0D DEC ¢ $4C
01BA 20F1 JR° NI,DEY} J12(C-1)47
018C c! POP BC ;10
018) DI POP DB 10
01BE €9 RET 10
)
01BF C5 DEYINS:  PUSH BC
01€0 010055 LD  BC,S500H
01c3 0B DLY: DEC BC
01c4 18 LD A,B
01Cs Bi R €
01C6 20FB JR  NZ,BLY
01cs i1 POP  BC
01¢9 ¢9 RET
8000 ORG 3000
3000 KEY BUF: DFS 3 -
8003 PA_BUF: DFS I

8004 PC_BUF: DFS I

}
0004 END



0150
009F
0174
0010
0013
0187
01AD
0054
0034
00CE
0093
000C
005
8004
0057
0024
0008
0149
0000
011

CHECK
CHK_KEY!
CHK_UN
CTC_CHO
CTC_CH)
DEY1
DEY3
INT_PA
INT_PD
REY2 6
KEY_0
KEY_CHP
PASS
PC_BUF
PORTC
PRESS
PWD3
REC_KEY
START
WRONG

0104
00BD
0088
0011
0182
01AF
0148
0055
0044
00F0
0082
0000
003E
0050
0030
0008
001E
6C81
0139

CHKSTAR
CHK_KEY2
CP_0
CTC_CH!
CTL
DEY2
DEYXS
INT_PB
INT_PE
KEYZ ]
KEY_!
HATN
PASSE
PORTA
PORTD
WDt
KECEIVE
SET
UN_CTL

0080
0114
0047
0012
0191
01BF
01C3
0036
016E
00FD
3000
0194
8003
0051
0040
000C
017D
8FEFF
0162

CHK_KEYD
CHK_START
CP_t
CTC_CAZ
CTL2
DEY2HS
DLY
INT_PC
KEEP
KEY2_ 8
KEY_BUF
0UTP
PA_BUF
PORTB
PORTE
P¥D2
REC_CTL
§TACK
WG1



+100000003E00D355D334D3442FDIS4DIS621FF8FIE
:10001000F9210080110180010A003600EDBOIECSY0
+10002000D352DB51CB7F200218F43E0DDIS20EIE6B
+10003000CDABOI3EOCDIS2CD49012100807EFEOBYY
+10004000C21E01237EFEOCC2IEO123TEFEOBC2 L EBY
:10005000013E2CD3520E0ACDABO 1 JEOCDIS2CDTDCE
+10006000012100807EFE0CC23901237EFE0A281089
:10007000FE01282BFE02284SFEOBCAGAGICIIS1ED
:10008000237E060S0EFEI601BA2808CBO1 1 410FSCF
:10009000C339012103807EAL77CDIACICI140123C6
:1000A0007E06050E011601BA2808CB211410F8CIEC
:1000B00039012103807EBL77CDIA0L1857237EFE46
:1000C00006280BFE072829FE082832C339010640FE
:1000D0002103807EB077D3503ELCDIS20EI2CDABTD
:1000E000013E0CD3522103807EE6BF77D350182403
:1000F00006802103807EBOTTCDIAC11817067F21F4
:1001000003807EA077CDIACI180A23TEFEOCC2IIAT
:1001100001C31E01DBSICBTFCAIEOOCISEQODBS!S]
+10012000CB7F283E3E0SDIS20E14CDABO{IEODDIFE
:10013000520E1ECDABO{CITEO0IE4CDIS20EDACDS)
:10014000ABO13EOCDIS2CISEO006032100801E6447
:100150000B5157CB6720170E01CDABOLIDZOFICIIA
:100160001E0{3E00D3S20E14CDABOICITEOODBS 163
:10017000E60F7723DB51CB6T20FA10D4CI060321A1
:100180000080DBSICBTFCAIE00CB6728FSE60FTTDG
:1001900023DB51CB6T20FA10EICITEDISOIELCDI 4
:1001A000520E32CDABOTIEOCDIS2CIDSCI06021139
+1001B00000201B7ABI20FB10F60D20FICEDICICITH
:0401€0000100550B78B120FBCICY06

:0000000(FF
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ISO%-cMOS MT8870D/MT8870D-1
Integrated DTMF Receiver

Features
+ Complete DTMF Receiver

1ISSUEZ 3

May1895

Ordering Information

Low power consumption

Internat gain setting amplifier

Adjustable guard time
Cantral office quality

MT8870DE/DE-1
MT88700C/DC-1
MT88700S/DS-1
MT88700N/DN:1
MT88700T/0T-1

18 Pin Plastic DIP
18 Pin Ceramic DIP
18 Pin SQIC

20 Pir. SSOP

20 Pin TSSOP

g e

-

L S

[es——

+  Power-down mode
+ Inhibit mode

+  Backward compatible with
MT8873C/MT8870C-1

-40 °C to +85 °C

Description

The MT88700/MT88700-1 is z ccraplete DTMF
receiver integrating both the tzndsglit filter and
digital decoder functions. The =ltar section uses
switched capacitor techniques for Aigh and low
group filters; the decodsr usas cgigital counting
techniques to detect and dacode 21t 15 DTMF tone-
pairs into a 4-bit code. External campenent count is
minimized by on chip provision 2% 2 Ci®zrential input
amplifier, clock oscillator and latc-2d irree-state bus

Applications

¢ Receiver system for British Telecom (BT) or
CEPT Spec (MT8870D-1)

+ Pagirg systems

* Repeater systems/mobile radio
+ Credi card systems

*  Remote control

*  Parsonal computers interface.
+ Talephone answering machine
VDD vss VRet INH
B :
ias
PWON Circuit 1 VRef §
‘ } : _ Butter @‘
' — - Q1
Chip  Chip ‘
Power Bias High Graup Digital Code
Fiker Cetection Ceaventa: &_‘ o
Algorithm and Latz 2
IN - Dial ;
Tona Zzro Crossing
IN- Filter Catectors = Q3
GS — Low Grouy, X —
Fite [ _H_ B‘-’ Q4
_—DO"——- Z‘:’hiag St Steering f _\.
: Clocks GT Logic I
™ l
, |
0sCs 0sc2 SUGT ESt i) heH

Figure 1 - Functional Block Diagram



,  MT8870D/MT8870D-1

ISO%-CMOS

\ wdtr 2 18l voo mellt Y 20Hvoo
kY IN-(] 2 1707 svGT IN-[] 2 1911 svGr
i Gs( 3 1617 est Gs] 3 18] Est
i VRel (] 4 15(] swo VRef (] 4 1713 st0
INH(] S 14 51 Q4 INH[] S 6] ne
! PWON(] & 13{7 Q3 PWDN(] 8 151 qa
ri osci(] 7 1200 a2 NC(]7 149 a3
| osC2(] s 131 Bl osci( s 13 qz
’ vss(] 9 10[] ToE osca2(]s 120 qy
vss{j1o "1itoe
i 18P PLASTIC D! 20 PIN SSQPTSSQP
\ \
Figure 2 - Pin Connections
} Pin Description
, Pin #
. 18 | 20 Name Description
} 141 iN+ |Non-Inverting Op-Amp (Input).
\( 2 IN- Inverting Op-Amp (Input).
' GS  |Gain Select. Gives access to output of front end differential amplifier for connection of
feedback resistor.

4|4 Vaer |Reference Voltage (Output). Nominally Vpo/2 is used to bias inputs at mid-rait (sza Fig. 6
and Fig. 10). .

5135 INH  finhibit-{input). Logic-high inhibits the detection of tones representing characters A, 8, C

' 1and D. This pininput 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.

7 OSC1 [Clock (Input).

8 0SC2 |[Clock {Output). A 3.579545 MHz crystal connected between pins OSCt and 0SC2
completes tha internal oscillator circuit.

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

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

11-112-1 Q1-Q4 |Three State Data (Output). When enabled by TOE, provide the code corresponcing to the

14115 last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
impedance.

15117 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has seen
registered and the output latch updated; returns to logic low when the voltage on SYGT falls
below VTSR'

1618 ESt Early Steering (Qutput). Presents a logic high once the digital algorithm has detscted a

' valid tone pair (signal condition). Any momentary loss of signal condition will cause ESt to
, ' return to a logic low.
17 (19 StGT |Steering InputiGuard time (Output) Bidirectional, A voltage greater than Vrs: Catected at
| St causes the device to register the detected tone pair and update the autput laten, A
, voltage less than Vrg, frees the device to accept a new tone pair. The GT output acts to
! reset the external steering time-constant; its state is a function of ESt and the vciiage on St.
18] 20 V3p |Positive power supply (Input). +5V % pical.
1 7.1 NC [No Connection.
181




ISO>-CMOs  MT8870D/MT8870D-1

Functional Description

The MT88700/MT8870D-1 monolithic OTMF
receiver offers small size, low power consumption
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
low group tones, followed by a digital counting
section which verifies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

Fllter.Sectlon

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 correspand 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 fimiting. 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 &t the frequencies of the incoming OTMF
signals.

Decoder Section

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

Voo

Voo T¢°

SVYGT Ve
ESt L AAA—
R

St0 —

MT83700/
- lora=(RC)In(Vop/Vrs)

MT88700-1 Harem(RCINY oo/ Vog-Visy]

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 tatk-off and tolerance to the presence of
interfering frequencies (third tones) and noise. When
the detectar 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 tone 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

) PRECISE
Y 4 . OIAL TONES
10 ] N | xeasonz
Y=24Q Hz
?\ DTMF TONES
20
ATTENUATION { { AsSo7 Hz
e | y Ca852 Hz
30 Da841 Hz
l E=1209 Hz
Fa1336 Hz
40 l G=1477 Hz
Ha1633 Hz
| \ N\
50 \
t t t ' t 1kHz t ' t
X Y AB C D EF G H
FREQUENCY (Hz)

Figure 3 - Filter Response
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condition is maintained (ESt remains high) for the
validation period (tgTe). V¢ reaches the threshold
(Vrs) of the steering logic to register the tone pair,
latching its corresponding 4-bit cade (see Table 1)
into the output latch. At this point the GT output is
activated and drives v to Vpg. GT continues to drive
high as long as ESt remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output 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 accordingloine-formula:

lagc=tp+igTe
tio=toa+tGTa
The value of tpp is a device parameter (see Figure
11) and tgee is the minimum signal duration to be
recognized by the receiver. A value for C of 0.1 pF is

i tgre=(RpCInlVoo/(Voo-Vrsyl
'Voo O T femeAiCiintVooVrs)
‘ C Rpm(R, AR 4R,
SYGT
Ry Rz

ESt ;
; a) cecreasing tgrp: (tgre<tgTa)

tare=(R1Clin{Vpo/(Vop-Vrsy!

Voo O—'TL tara={ReCy)In(Voo/Vrs)
R

Rp=(R,AM/(R,+RY)
St{GT

ESt b) decreasing tgra: (tgratara)

Figure 5 - Guard Time Adjustment

Digit | TOE
ANY

]

ESt

o}
-
o)
w
o
~N
o

SN -

Jolojwm~Nw|a]lw

| w|~wj~]olOo|o|O}=w]|~w]|~|{~jo]lo|lolNn

o|lal=l=lx]=]=|=lalo|olo|olaleloln~n

o|l~|l—~|O|Of{~1—~]|]O|O}—=|—|OC|Oj—=]—|OCIN
O|=]O|={O|~=]jOl=|O|—={O]=|Q]|=|O]~]N

o

undetected, the output code
will remain the same as the
previous detected code

o offt Wb ) e o s e s o b ol b o (= s o = off e o) e o Jis ol b= o s o (e ol = i (e o s ol I ot
IR R || )| ||| R]| =
|||l

QIO|®|[>»|O|O|w >

Table 1. Functional Decode Table

L=LOGIC LOW, HalOGIC HIGH, Z=HIGH IMPECANCE
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 (1grp) and tone absent (tgra). This may be
necessary to meet system specifications which place
both accept and reject limits an both tane duration
and interdigital pause. Guard time adjustment also
allows the designer tao tailor system parameters
such as talk off and noise immunity. Increasing tagc
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 taee  with
a long tpg 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 Mcde

A logic high applied to pin 8 (PWDN) will power down
the device ta minimize the power consumgption in a
standby mods. it stops the oscillatar and the
functions of thae filters.

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

Difterential Input Configuration

The input arrangement of the MT88700/MT88700-1
provides a differential-input operational amplifier as
well as a bias source (Vpgy) which is used to bias the
inputs at mid-rail. Provision is made for connection of
a fezdback 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 :he op-amp connected for unity gain and Vz
biasing the input at ',Vpp. Figure 6 shows the
differantial configuration, which permits the
adjustment of gain with the feedback resistor Rs.

Crystal Oscillator

The internal clock circuit is completed with the
addit:on 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 MT88700/MT88700-1 devices
employing only a single oscillator crystal. The
oscillator output of the first device in the chain is
coupiad 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
unba'znced loading are not a concern with the
arranzement shown, i.e., precision balancing
capacitors are not required.

O A MT38700/
Cy Ry Ne MT388700-1
+*
O .
N-
O AN
C; 8,
Ry GS
R »
3 ‘Rz
VR.’
LS

Ditterential Input Amplifier
Cy=C3=10nF-

Ry =R eR52100kQ

R;=6 R3=37.5%0Q

RaAs

Rz+Rs

VOLTAGE GAIN (A, diffa ;5.
]

All resistors are 1% tolerance.
All capacitors 2re =5% tolerance.

Ry=

INPUT IMPEDANCE

1 \2?
@ncier) »24/ A,% (Fc")

Figure 6 - Ditfecential Input Contiguration

To OSC1 of next

—1

MT38700/MT88700-1
A x-ta Ly
OSC1t 0sg2
]
0sC2 -—-L“-—— 0sCr
T c
C=300F
X-12123.579545 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=qualily lactor of RLC model, i.e.. ; 2MfA1CT.
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Applications

RECEIVER SYSTEM FOR BRITISH TELECOM
SPEC POR 1151 arp=(ReC N oo/ Voo Vil

The circuit shown in Fig. 9 illustrates the use of barcm(RCoJl
MT88700-1 device in a typical recsiver system. BT ara(RiColintVooVrs)
Spec defines the input signals less than -34 dBm as

the non-operate level. This condition can be Voo O——_L Rem(RA/(R +Ry)

attained by choosing a suitable values of Ry and R, G
to provide 3 dB attenuation, such that -34 dBm input
signal will correspond to -37 dBm at the gain setting svaT
pin GS of MT8870D-1. As shown in the diagram, the
component values of Ry and C, are the guard time
requirements when the total component tolerance is Ry Rz Notes:
. 6%. For better performance, it is recommended to ESt g!:gezah':g -211;/'
+ use the non-symmetric guard time circuit in Fig. 8. ) cf-wom: s
l
Figure 8 - Non-Symmetric Guard Time Circuit
Voo

orme O— ,
Input MT88700-1

—{] IN+ U Voo

—{] IN- SVGT

Ry

3_..
—{]Gs ESt{ J—
—{] Ve s} ———0
g
s
—

O———{mn Qs
O————{Jewon Q3
—CO NOTES:

0SC 1 Q2
* L~ osc2 at :)——_1__0 Ry = 102K & 1%

Ves ToE Ry = 71.5KQ & 1%
Ry = 350KQ +1 %
Cy.Cp = 100 nF £ 5%
Xy = 3.579545 MHz = 0.1%
Voo = 5.0V £ 5%

Figure 9 ; Single-Ended Input Configuration for BT or CEPT Spec
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MT8870D/MT8870D-1

Absolute Maximum Ratingst

Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Voo 7 v
2 | Voltage on any pin vy Vss-0.3 Vpp+0.3 \J
3 | Current at any pin (other than supply) h 10 mA
4 | Storage temperature Tsta -65 +150 °C
5 | Package power dissipation Po 500 mw

t Exceeding these values may cause permanent damage. Functional operation uncer these conditions is nat implied.
Oerate above 75 °C at 16 mW /°C. = All leads solderad to board.

Recommended Operating Conditions - Voltages ars with respect to ground (Vgs) unless otherwise stated.

Parameter Sym | Min Typ# Max | Units Test Conditions
1 | DC Power Supply Voltage Voo 4.75 5.0 5.25 \
2 | Operating Temperature To -40 +85 °C
3 | Crystal/Clock Frequency fc 3579545 MHz
4 | Crystal/Clock Freq.Tolerance afe *0.1 %

$ Typical figuras are at 25°C and are for design aid only: not guarantesd and not subgect ta production testing.

DC Electrical Characteristics - vogesovs 5%, Vss

=0V, -40°C 5 T < +85°C, unless otharwise stated.

Characteristics Sym Min Typ# Max Units Test Conditions
1 3 Standby supply current lapq 10 .25 #A |PWDN=Vpg
2 | P |Operating supply current oo 3.0 9.0 mA
3 i Power consumption Po 15 MW | fc=3.579545 MHz
Y
4 High level input Viy 3.5 V. [Vpp=5.0V
S Low level input valtage Vi 15 V. |Vpp=5.0V
6 , |!nput leakage current il 0.1 KA Vin=VggorVpg
7 ;‘ Pull up (source) current Iso 75 20 #A | TOE (pin 10)=0,
u Vpp=5.0V
8 ; Pull down {sink) current lg; 15 45 KA |INH=5.0V, PWDN=5.0V,
Vpp=5.0V
9 Input impedance (IN+, IN-) Rin 10 MQ [@ 1 kHz
10 Steering threshold voltage Vigt 2.2 24 25 V. |Vpp =50V
i Low level output voltage Voo Vss+0.03] V [Noload
12 8 High level output voltage Vo |Vpp-0.03 V  |Noload
13| T |Output low (sink) current loL 1.0 25 mA  |Vgoyr=0.4V
7 3 Qutput high (source) current lon 0.4 0.8 mA  [Voyr=4.6V
15 ; Vet Output voltage VRet 23 25 27 V  [Noload, Vpp = 5.0V
16 Vget Output resistance Ror 1 kQ

* Typical figuras are at 25°C and are for design aid only: not guaranteed and not subject to production testing.




MT8870D/MT8870D-1 1SO2-CMOS

Operating CharacteristiCs - vpgs5.0v15%, Vgg=0V, 40°C s To s +85°C unless atherwise stated.
Gain Setting Amplifier

Characteristics Sym Min Typ* Max | Units Test Conditions
1 | Input leakage current N 100 nA | VgssViNsSVpp
2 | Input resistance Rin 10 MQ
3 | Input ofiset voltage Vos 25 mv
4 | Power shpply rejection PSAR 50 a8 1 kHz
$ | Common mode rejection CMRR | 40 dB | 0.75V<Vy<$4.25V biased
at Vpe=2.5V
6 | DC openloop voltage gain AyoL 32 a8
7 | Unity gain bandwidth fo 0.30 MHz
8 | Output voltage swing Vo 4.0 Vpp | Load 2100 kQ to Vgs @ GS
9 | Maximum capacitive load (GS) CL 100 pF
10 | Resistive load (GS) Ry 50 kQ ~
11 | Common mode range Veum 25 Voo | NoLoad

MT38870D AC Electrical Characteristics - vgge=5.0v 25%. Vgg=0V, 40°C S Tg $ +85°C , using Test Circuit shown in

Figure 10.
Characteristics Sym

1 | tone of camposte Sgnal

¢ 275 869 | mVaus | 1.2,3.5.6,9
2 | Negative twist accept 8 ds 2,36,9,12
3 | Positive twist accept 8 a8 2,3,6,9,12
4 | Frequency deviation accept - £1.5% £ 2 Hz ' 2,359
S } Frequency deviation reject . 33.5% 23,59
6 | Third tone tolerance ; -16 d8 2,3,4,5,9,10
7 | Noise tolarance -12 ds 2,3,45,7,9,10
8 ‘Dial tone tolerance | +22 d8 2,3,4,5,8,9,11

$ Typical figures are at 25 *C and are far dasign akd only: not guaranteed and not subject to production testing.

*NOTES

1. d8m= decibais above or below a refarence pawer of 1 mW into a 600 ohm load.
2. Digit sequancae consists of all DTMF tones.

3. Tone duration= 40 ms, tone pauses 40 ms.

4. Signal condition consists of nominal DTMF Irequenciss.

5. Soth tones in composita signal have an equal amplituds.

6. Tone pair is daviated by £1.5 %z 2 Hz.

7. Bandwidth limited (3 kHz ) Gaussian noise.

8. The precise dal tone frequencies are (350 Hz and 440 Hz) £ 2 %.
9. For an arror rate of bertter than 1 in 10,000.

10. Referanced 0 lowest level frequancy component in DTMF signal.
11. Referenced to the minimum valid accept lavel.

12. Guarantesd %y design and characterization,
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ISO%-CMOS  MT8870D/MT8870D-1

MT8870D-1 AC Electrical Characteristics - V0=5.0V£5%, Vsg=0V, 40°C S To < +85°C, using Test Circuit shown in

Figure 10,
Characteristics Sym Min { Typ* | Max | Units Notas*
y | Validinput signal levels (each -31 +1 | dBm | TestedatVpp=5.0V
tone of composite signal) 21.8 869 | mvgys | 123569
2 | Ingut Signal Level Reject 2% B | Iegs §°‘§a;‘g’°°‘5‘°"
109 MVaus | o0
3 | Negative twist accept 8 ds 2,3,69,13
4 | Positive twist accept 8 daB 2,3,6,9,13
5 | Frequenty daviation accapt £1.5%+ 2 Hz 2,359
8 Frequency.de.\'/ia‘tion reject A Y +3.5% 2,3,5.9
7 | Third zone tolerance -18.5 dB 2,3,4,5,9,12
8 | Noise tolerance -12 ds 2,3,4,5,7,9,10
9 | Dial tone tolerance +22 d8 2,3,45,89,11
% Typical figures are at 25 °C and are for design aid only: not guarantaed and not subject ta production tasting.
*NOTES

1. dBm= decibels above or below a referance power of 1 m\W into a 600 ohm load.
2. Digit sequence cansists of all DTMF tones.

3. Tone duraticr= <0 ms, tone pausew 40 ms.

4. Signal condiuon consists of nominal OTMF fraquencies.

§. Both tones in compasite signal have an equal amglitude. -

6. Tone pair is daviated by =1.5 %s 2 Hz.

7. Bandwidth limited (3 kHz ) Gaussian noise.

8. The precisa dial tons frequencies are (350 Hz and 440 Hz) £2%.

9. For an error :ate of batterthan 1 in 10,000,

10. Referenced :0 lowest level frequency component in DTMF signal.

11. Refarenced 0 the minimum valid accept leval,

12. Referenced o Fig. 10 input OTMF tons level at -25d8m {-28¢3m at GS Pin) interfarance frequency range betwaen 450-3400Hz. -
13. Guarantesa 2y design and characterization. .



MT8870D/MT8870D-1 1S0%-CMOS

AC Electrical Characteristics - vyp=5.0v:5%, Vgg=0V, 40°C s To $ +85°C , using Tast Circuit shown in Figure 10.

Characteristics Sym | Min | Typ® | Max | Units | Conditjons
1 Tone present detect time toe 5 1 14 ms [Note 1
2 | t [Tone absent detecttime toa 0.5 4 8.5 ms iNote 1
3 ,:, Tone duration accept tacc 40 ms |[Note2
4 le Tone duration reject =Te] 20 ms {Note2
5 | G |Intercigit pause accept o 40 ms |Note2
6 Interdigit pause reject too 20 ms |Note2
7 Prepagation-delay (St to Q) trq 8 1 S |TOEsVpy
8 | 0 |Progagation delay (St to StD) tesio 12 16 ks |TOE=Vgp
u
9 | 1 [Output data set up (Q to StD) tasto 3.4 s |TOE=Vpg
10 8 Propagation delay (TOE to Q ENABLE) | terg 50 ns lload of 10k
T 50 pF
11 S Prcpagation delay (TOE to Q DISABLE)| terp 300 ns |load of 10k
50 pF
12 g Power-up time toy 30 ms {Note 3
13 | w [Power-down time tep 20 ms
N
14 Crystal/clock fraquency fc 13.5759 | 3.5795 3.5831 | MHz
15 | C |Clockinput rise time tuaeL 110 ns |Ext. clock
L s
16 | 0 [Clockinput fall time thicL ‘110 ns |Ext. clock
o]
17 | k |Clockinput duty cycle OCcqL 40 50 60 % |Ext. clock
18 Capacitive load (0SC2) Stbe : 30 pF
t Typical figures are at 25°C and are for design aid only: not gLaranteed and not suoject to procuction testing.
. *NOTES:
"1..  Used for guard-time calculauon purposes only
2. These, usar acjustable parameters, are not device soecifications. The acjustable sattings of these minimums and maximums

are recommendations based upon netwark raquiremeants.
3. With valid tone prasent at input, tpy squals time from POWN going low untit ESt going high.

Voo _
Icf;\ms o—-{ 8 _Ez
MT83700/MT38700-1
—{] IN+ d Vool —4
—{] IN- SYGT[ A
L Jas st — 3
—C Vi s [F———O
O———— [mnH w20
O————{Jrown aF—-0
E’—c 0sC t [—F——O0 NOTES:
X-tal H—C osc2 ol —t—-0 R.Rp=10CKOQ = 1%
Ves Y R;=30CK(2 = * %
L;_— O Cy.C;=100 77 = 5%
X-tate3 576545 MHZ = 0.° %
I—

Flgure 10 - Single-Ended Input Configuration



1IS02-cMOS MT8870D/MT8870D-1
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EXPLANATION OF EVENTS

A) TONE 3URSTS DETECTED, TONE DURATION INVALIO, QUTPUTS NOT UPDATED.

8) TONE #n OETECTED, TONE DURATION VALID, TCE DECODED AND LATCHED IN QUTPUTS

o)) ENO GF TONEwn DETECTED, TONEABSENT DURATION VALID, CUTPUTS-REMIAN LATCHED UNTIL NEXT VALD
TONE.

0) OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE. .

g TONE #n « 1 OETECTED, TONE DURATION VAL.D, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY
HIGH IMPEDANCE),

F) ACCEPTABLE DROPOUT OF TONE #n -+ 1, TONE +3SENT DURATION INVALID, QUTPUTS REMAIN LATCHED.

G) END OF TONE #n « 1 DETECTED, TONE ASSENT OURATION VALID, OUTPUTS REMAIN LATCHED UNTL NEXT
VALID TONE.

EXPLANATION OF SYMBOLS .

Vi DTMF COMPOSITE INPUT SIGNAL. .

ESt  EARLY STESRING OUTPUT. INDICATES DETECTICN OF VALID TONE FREQUENCIES.

SYGT  STESRING iNPUT/GUARD TIME OUTPUT. DRIVES ZXTEANAL RC TIMING CIRCUIT.

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

SO DELAYED STEERING OUTPUT. INDICATES THAT VALIO FREQUENCIES HAVE BEEN PRESSNT/A3SENT 22R THE
AEQUIRED GUARD TIME THUS CONSTITUTING A VALIO SIGNAL.

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

GEE  MAXIMUM DTMF SIGNAL DURATION NOT DETECED AS VALIO ..

thge  MINIMUM OTMF SIGNAL DURATION REQUIRED FCR VALID RECOGNITION )

tio MAXIMUM TIME BETWEEN VAUID DTMF SIGNALS.

tao  MAXIMUM ALLOWABLE DROP OUT DURING VALID OTMF SIGNAL.

o TIME TO DETECT THE PRESENCE OF VALID OTM= SIGNALS.

toa TIME TO DETECT THE ABSENCE OF VALID OTMF SIGNALS.

tgre  GUARD TIME, TONE PRESENT. . .

tsta  GUARD TIME, TONE ABSENT.

Figure 11 - Timing Diagram



STORAGE .
WEVICES Single-Chip Voice Record/Playback Devices

L T 10-, 12, 16-, and 20-Second Durations

INFORMATION 1SD1200/1400 Series

L |
GENERAL DESCRIPTION FEATURES
Information Storage Devices’ IS[)1200/ 1400 ChipCorder™ * Easy-to-use single-chip voice record/playback
Series provides high-quality, single-chip record/playback solution
solutions to’short duration messaging applications: The -. - No external ICs required
CMOS devices include an on-chip oscillator,. microphone
pre-amplifier, automatic gain control, antfaliasing filter, - Minimizes external components

smoothing filter, and speaker amplifier. Aminimum record/,

playback subsystem can be configured with a microphone, a

speaker, several passives, two push-bultons, and a power
- source. .

High-quality, natural voice/audio reproduction

Push-button inlerface

- Playback can be edge- or level-activated

" Recordingsarestored in nonvolatile memory cells, providing
«Zero-powcer message storage. This unique solution is made |
- possible through 1SD’s patented Dircct Analog Storage

Technology (DAST), whereby voice and audio signals are
stored directly, in their natural analog form, into EEPROM
memory. Direct analog storage allows natural voice
reprodaction in a'single-chip solid-state solution.

Zero-power message storage

~ Lliminates battery backup circuits

100-year message retention {typical)

100 K record cycles (typical)

On-chip clock source
* No programmer or development system needed

1SD1 :zoquaoo SERIES SUMMARY

© [ Minimum | Maximum i
Part Duration | Input Sample | Upper Pass - - Enters standby mode immediately folléwing

Fully addressable to handle multiple inessages

Automatic power-down mode

Number | (Seconds) | Rate (KHz) { Band (Kiiz) a record or playback cycle
15D1210 10 0l ) 27 = Slandby curvent 0.5 uA (typical)
ISD1212 12 5.3 23

Single powersupply

D416 16 o 34 Available in DIP, SOIC, and die form for Chip-
1501420 20 6.4 27 on-Board (COB) Module assembly

ISD£200/1400 SERIES BLOCK DIAGRAM

XCLK O—+—— Internal Clock |—{  Timing ~ |——y

’ I Sampling Clock | = Dot ‘o
N Chiplorder

ANAIN O 5-Pole Aclive -
lAy Antialiasing Filter Analog Transceivers e vrm a2 e i
ANAOUTO—— oo 0 Nonvolatile
ut ] Analog Storage Pole Adti —Q SP+
1 @ Array 5- ole Aclive |
MIC 0— 9 Smoothing Filter
fre- S| 1501200 = 64K Cetis H--O SP-
MIC REF O— g ISD1400 = 120K Cells
Automatic
AGC O— ® Gain Control
{AGC)
Power Conditioning J l Address Buffers ] [ Device Conlrol I
: WS v 2 Oéoiéoo _<_>__l.__9__o_
con Vssa Vsso Veeo  Ag Al A2 A3 Ad AS AG A7 REC PLAYE PLAYL RECLED

o Sile-Cleip Soluetions That Speals or Thenselees - Divember, 1191



ISD1200/1400 SERIE

PRELIMINARY DATA SHEET

8D1400X FUTURE DIE BONDING PHYSICAL LAYOUT
!

A2 At A0 Vcco REC XCLK
] ——
| o M| | |/ e
1 ~~
ISD1400X FUTURE IS L h,ﬁ —
I. Dle Dimensions As—_|3 :
X:206.9 +1 mils <. —— PLAYL
¥:202.3 +1 mils

ll. Dle.Thickness

%

21 mils o
N »{— ANA OUT
Ill. Pad Opening (m!n) A7 ” n
100 x 112 microns NC—] -J\ANA IN
(3.9 x 4.4 mils) AL Tran L
- / / / \ AGC
Vsso
« Vssa SP+ SP- Vcca MIC MIC REF

J

; ISD1400X FUTURE PIN/PAD DESIGNATIONS, WITH RFSPECT TO DIE CENTER (um)

Pin | PinName .. X Axis | Y Axis| | Pin Pin Name X Axis | Y Axis
"A0 | Address0 113325 | 19738 | Veca | Vioc Analog Power Supply | * 7795 1-19362
Al Address s | -16289 19738 MIC Microphone Input ~ 9915 | -19738
A2 Address 2 : -18089 |. 19738 | | MIC REF Microphone Reference 11687 | -19738
A3’ Address 3 -2014.1 19102 AGC Automatic Gain Control 19779 | -19106
A4 Address 4 -2014.1 | 1726 | | ANAIN Analog Input 2005.1 | -1580.2
A5 Address 5 20141 | 15198 | | ANAOQUT Analog Output 19907 | -1379
A6 Address 6 20141 | -12146 | | PLAYL | Level-Activated Playback | 20139 | 16086
A7 Address 7 -2014.1 | -13998 | | PLAYE Edge-Activaled Playback 20139 | 1777
NC | NoConnect 20141 | 17454 | | RECLED | Recond LED Qutput 20119 | 19718
Vsso | Vss Digital Power Su pply [ -1894.1 | -19718 | | XCLK No Connect (optional) 1880.7 | 19738
Vssa | Ves Analog Power Supply | 3581 | 19718 | REC Recond 7523 | 19738
- SP+ Speaker Output + -17.7 1 -18966 | | Vep Ve Digital Power Supply -185 | 19294
SP- Speaker Output — 4119 | -189%.6

Note: Die dimensions and pinfpad positions may be subject to chan ge. Please contact
ISD Sales Offices or Representatives to verify current or future specifications,

Devember, 1993 Single-Cliip Solutions That Speak For Themselyes™



13531200/1400 SERIES

DETAILED DESCRIPTION

Basic Operation

The 1SD1200/1400 ChipCorder Series devices are
controlled by a single signal, REC, and either of two
push-button control playback signals, PLAYE (edge-
activated playback), and PLAYL (level-activated play-
back). The ISD1200/1400 parts are configured for
simplicity of design in a single-message application.
Using the address lines will allow multiple message
applications. Device operation is explained on page 4.

' Speech Quality

P

ISD’s patented DAST technology provides natural record
and playback. The input voice signals are stored
directly in nounvolatile EEPROM cells, and repro-
duced without the synthetic effect often heard with
digitalsolid-statespeech solutions. Acompletesample

“is stored in a single cell, minimizing the memory

necessary to store a recording of a given duration.

Automatic Power-Down Mode '

" Atthe end ofa playback or record cycle, the ISD1200/

{ 1400 Series devices automatically return toa low-power

staudby mode, consuming typically 0.5 pA. During a

pléilback cycle, the device powers down automatically -

at the end of the message. During a record cycle, the
device powers down immediately after REC is released
HIGH.

Addressing (optional)

In addition to providing simple message playback,

* the ISD1200/1400 Series provides a full addressing

capability.

-

The 1SD1200G, Series storage array has 80 distinct
addressable segments, while the [SD1400 Series
storage array has 160 distinct addressable segments,
providing the following resolutions.

PRELIMINARY DATA SHEET

Part Number Resolution
ISD1210 125 ms
ISD1212 150 ms
ISD1416 100 ms
ISD1420 125 ms

ISD1200/1400 SERIES PINOGUTS

A 1 [f e 28 Veco

Al 2] k) 27 AEC

A2 3] I3 28 xCik

A1 4[] [—] 25 RECLED

AL 5 [—) 24 PLAYE

AS 6 ] [] 23 PLAYL

NC 7 ] 1ISD 1200 [ 22 MC

NC 8 . -3 21 ANA QUT

A8 9 ISD1400 {320 anamN

A7 10 [ 19 AGC

NC 1) ] 3 18 MiIC REF
Vsso 12 ] [ 17 miC
Vssa 13 (] ] 16 Vcea
SPe 14 ] ) v5 SP-

DIP/SOIC
Note: NC means Must Not Connedt
PIN DESCRIPTIONS

Note: The REC, PLAYL, and PLAYE sivials are all debounced for
50 ms. on the rising cdge to prevent a false retriygering fronea push-
batton switch. -

Record (REQ)

The RECinput is an active-LOW record signal. The device
records whenever REC is LOW. This signal must remain
LOW for the duration of.the recording. REC takes
precedenceover‘eithcrplayl:mck(T’i..AYE—()rl’LAY!.)signal.
If REC is pulled LOW during a playback cycle, the
playback immediately ceases and recording begins.

Arecord cycleis completed when REC is pulled HIGH,
An end-of-message marker is internally recorded,
enabling a subsequent playback cycle to terminate
appropriately. The device automatically powers down to
standby mode when REC goes HIGH.

Playback, Edge-Activated (PLAYE)

When a LOW-going transition is detected on this input
signal, a playback cycle begins. Mlayback continues unjl
an end-of-message marker is encountered or the end of
the memory space is reached. Upon completion of the
playback cycle, the device automatically powers down
into standby mode. Taking PLAYE H1IGH during a
playback cycle will not terminate the current cyde.

Playback, Level-Activated (PLAYL)

When this input signal transitions from HIGH to LOW, a
playback cycle is initiated. Playback continues until
PLAYL is pulled HIGH, an end-of-message marker is
detected, or the end of the device space is reached. The
device automatically powers down to standby maode
upon completion of the playback cycle.

Note: In plnxback, if either PLAYE or PLAYTis held 1.OW
during EOM or QVERFLOW, the device will still ‘enter

Single-Chip Solutions That Speak For Therselves ™ .
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v PRELIMINARY DATA SHEET

standby and the internal oscillator and timing generator
willstop. However, therising edge of PLAYE and PLAYL,
willnolonger be debounced and any subsequent falling
edge present on the input pins will initiate another
playback.

Record LED Output (RECLED)

The output RECLED is LOW during a record cycle. It
canbe used to drive an LED to provide feedback that a
record cycle is in progress. In addition, RECLED pulses
LOW momentarily when an end-of-message marker is
encountered in a playback cycle.

Microphone Input (MIC)

- The microphone is usually AC-coupled to this pin viaa

. series capacitor. The user-selectable value of the input
series capacitor (together with the 10K ohm resistance
Tnternal tothe chip)determinesthe low-frequency cutoff
“for the ISD1200/1400 Series passband. '

Microphone Reference (MIC REF) ‘

WhenMIC REFisAC coppled tothemicrophoneground,
the recorded noise ‘level is significantly reduced.
Groungd pgise is referenced to the preamplifier. If this
pinis not used, it must NOT be connected to any signal
or voltage. It must float.

Analog Output (ANA OUT)

The microphoue signal is amplified and is output to the
ANA OUT pin. The voltage gain of the preamp is
determined by the voltage level at the Automatic Gain
Control (AGC) pin. The preamplifier has a maximum
gain of about 24 dB for small input signal levels.

Analog Input (ANA IN)

The external capacitor connects ANA IN to the ANA
OUT pin. The value of the external capacitor, together
with the 3 KQ input impedance at ANA IN, can be
chasen to give additional cutoff at the low-frequency

end of the voice passband. The ANA IN pin may also |

be used to input alternative sources of analog signals
(instead of the microphone signal) througha coupling
capacitor.

Automatic Gain Control (AGC)

The purpose of the AGC is to dynamically adjust the
preamplifier gain, and therefore extend the range of

input signals which can be applied to the microphone
input without causing distortion. The AGC can

considerably extend the range of recordable sound from .

whispers to loud voices. To use the AGC feature, an
external resistor and capacitor should be connected in

{801200/1400 SERIES

parallel between the AGC pin and Ground.
Recommended values are 470 KO and 4.7 pF The
“attack” time of the gain control is determined by the
sourceresistance(5K()and theexternal ca pacitor. The
“release” time s determined by theexternal resistor and
capacitor. For AGC voltages of 1.5 Volts and below, the
preamplifierisatits maximum gainof 24 dB. Reduction
in preamplifiergainoccursfm'voltagesofapproximalely
1.8 Volts. If the AGC function isnotdesired, the AGC pin
can be tied to Ground and the preamplifier gain will be
held at its highest level of approximately 24 dB.

If operating at voltages above 55 V, insert a 5.1 KQ
resistor in series with the capacitor from pin 20to pin 21
to minimize distortion.

Speaker Qutputs (SP+, SP-)
The SP+ and SP-~ pins provide direct drive for

loudspeakers with impedances as low as 16 ohms, A

single output may be used, but, for direct-drive |
loudspeakers, the twoopposite-polarity outputs provide
animprovement in output power of up to four times
over a single-ended connection, Furthermore, when
SP+and SP-are used, a speaker-coupling capacitor is

"hotrequired. Asingle-ended connection will require an

AC-coupling capacitor between the SP pin and the
speaker. The speaker outputsare in a high-impedance
state during a record cycle, and held at Vg, during
Power Down.

Optional External Clock (XCLK)

This signal is normally tied to ground in applications
circuits. If, however, greater timing precision is desired,
(internal clock has +2.5% tolerance over temperature
and voltage range), the chip can be externally clocked
through this pin. If the XCLK is not used, this input
should be connected to ground.

Veca and Vecp

Analog and digital circuits internal to the ISD1200/
100 Series use separate power buses to minimize
noise on the chip. These power buses are brought out to
separate pins on the package and should be tied
togetherasclose tothesupplyasmssible.ltisimpormnt
that the power supply bedecoupled as close as possible
to the package.

Vssa and Vgsp (Ground)

Similarto Veeaand Veen. theanalogand digitalcircuits
internal to the 1SD1200/1400 Series use separate
ground buses to minimize noise. These pinsshould be
tied together as cluse as possible to the device.

Duecember, 1993
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1SD1200/1400 SERIES

TABLE 1. OPERATIONAL MODES

PRELIMINARY DATA SHEET

Address ' Jointly*
Cul. (HIIGH) Function Typical Use Compatible
A0 Message cueing Fast-forward through messages Ad
Al Delete EOM markers Position EOM marker at the end of the last message A3, A4
A2 Unused
A3 Looping Continuous playback from Address 0 Al-
Ad Consecutive addressing | Record/Play multiple consecutive messages AD, Al
AS Unused

* Indicates aduitional operational modes which can be used simultaneously with the given mode,

Address Inputs (A0-A7)

The Address-Inputs have two functions, depending upon
the level of the two Most Significant Bits (MSB) of the
address.

" If. either of the two MSBs is LOW, the inputs are ALL

interpreted as address bits and are used as the start address
for the current Record or Playback cycle. The address pins
are inputs only and do not output internal address
information as the operation progresses. Address inputs

are.latched by the falling edge of PLAYE, PLAYL or REC.

OPERATIONAL MODES '

The ISD1200/1400 Series is designed with several built-
in operational modes’ provided to allow maximum
functionality witha minimum ofadditional components,
described in detail below. The operational modes use the
address pinsonthe I5D1200/1400devices, butare mapped
outside the'valid address range. When the two Most
Significant Bits (MSBs) are HIGEH, the remaining address
signals are interpreted as mode bits and NOT as address
bits. Therefore, operational modes and direct addressing
are not compatible and cannot be used simultaneously.

There are two important considerations for using
operational modes. First, all operations begin initially at
address 0, which is the beginning of the ISD1200/1400
address space. Later operations can begin at other
address locations, depending onthe operational mode(s)
chosen. In addition, the address pointer is reset to 0
when the device is changed from Record to Playback,
Playback to Record, or when a Power-Down cycle is
executed.

Second, an Operational Mode is executed when any of
the control inputs, PLAYE, PLAYL, or REC, go LOW and
the two MSBs are HIGH. This Operational Mode remains
in effect until the next LOW-going control input signal,
at which point the current address/mode levels are
sampled and executed.

(Note: The two MSBs are on pins 9 and 10 for each
ISD1200/ 1400 Series member.)

OPERATIONAL MODE DESCRIPTIONS

The Operational Modes can be used in conjunction with
a microcontroller, or they can be hard-wired to provide
the desired system operation. Co

AD — Message Cueing (PLAYE or PLAYL only)

Message Cueing allows the user to skip through
messages, withoutknowing theactual physical addresses
of each message. Each controlinput LOW pulse causes
the internal address pointer to skip to the next message.
This mode should be used" for Playback only, and is
typically used with the A4 Operational Mode.

A1l — Delete EOM Markers (REC only)

The AT Operational Mode allows sequentially recorded
messages to be concatenated into a single message with
only one EOM marker set at the end of the combined

‘message. When this operational mode is configured,

messages recorded sequentially are played back as one
continuous message.

A2 — Unused

A3 — Message Looping (PLAYE or PLAYL only)

The A3 Operational Mode allows for the automatic
continuously repeated playback of the message locateu
at the beginning of the address space. A message CAN
completely fill the ISD1200/ 1400 device and will loop
from beginning to end.

A4 — Consecutive Addressing

During normal operations, the address poinler will reset
when a message is played through to an FOM marker.
The A4 Operational Mode inhibits the address pointer
reset, allowing messages tobeplayed back consccutively,

A5 — Unused

Single-Chip Solutions That Speak For Themselves ™
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APPLICATION SCHEMATIC

- = PRELIMINARY DATA SHEET

ISD1200/1400 SERIES

Vee Ve Vee 1SD1200/1400 Vec  Vee Vee
26C = -T-
1 28 l C
—{ AOQ Vv, 2
Dy C7 2 ey AL W
¢ =2 A1 Veca
REC 3] vl. 2 0.t uF 1 K§2 16 (2
LED \ 001 uF R SSO 13 l = SPEAKER
s \ p— A3 vSSA =
L 51 A4 spe |1
—O O— 6 1S |
AYL -8 As sP-
PL Re<"R7<"Ra < L 9] ¢ ANA IN ﬁzo c : q
S2 100K | 100K | 100K 10] 5 3 J Cil220pF
_ "-"'c; p—1 c . R2 L=
PLAYE 2 PLAYL  anAoUT |2LA /\/\/;-l 0.1 yF ,F;3Kn"\
2 ‘ ELECTRET
s3 g PLAYE o 1RO [{Ca MICROPHONE
| REC MIC REF [ o1 F
RECORD Ag p— L
A ) RECLED AGC
L 1K0 $2 xcLx
T J CG
— As 4.7 pF
: 470 KO

Note: ISD Application Notes and Design Manual available

FUNCTIONAL DESCRIPTION EXAMPLE

The following example operating sequence demon-
strates the functionality of the ISD1200/1400Series devices.

1. Record a message filling the address space.

Pulling the REC signal LOW initiates a record cycle from
the beginning of the message space. If REC is held LOW,
the recording continues until the message space has
been filled. Once the message space s filled, recording
ceases. Thedevice will automatically power down after
REC s pulled HIGH.

2. Edge-activated playback.

Pulling the PLAYE signal LOW initiates a playback
cycle from the beginning of the message space. The rising
edge of PLAYE has no effect on operation. If a recordin g
has filled the message space, the entire message iy
played. When the device reaches the end of the message
space, it automatically powers down. A subsequent,
falling edge on PLAYE initiates a new play cycle from the
start address.

3. Level-activated playback.

Pulling the PLAYL signal LOW initiates a playback
cycle from the beginning of the message space. [f
PLAYT remains LOW, the device plays through to the
end of the message and subsequently enters the power-
down mode.

4. Level-activated playback (truncated).

IfPLAYLis pulled HIGHany time during the play-back
cycle, the device stops playing and enters the power-
downmade. Asubsequent fallingedgeon LAY Linitiates

- anew play cycle from the start addiess. -

5. Record (interrupting playback).

The REC signal takes precedence over other operalions.
Any LOW-going transition on REC iniliates a new record
operalion from the beginning of the start address,
regardless of any current operation in progress.

6. Record a message, partially filling the address space.

A record operation need not fill the entire message space.
Releasing themsignal HIGH before filling the message
space causes the recording to stop and an end-of-
message markertobe placed. The device powersdown
automatically.

7. Play back a message, partially filling the address space.

Pulling the TLAYE or PLAYL signal LOW initiates
playback cycle which is then completed when the end-
of-message markeris encountered. Playback ceases and
the device powers down.

8. RECLED operation.

The RECLED output pin pravidesan active-1.OW signal
which can be used to drive an LED as a “record in
progress” indicator. It returns to a HIGH state
when the REC pin is released HIGH or when the
recording is completed due to the message space
being filled. ,

Decembwr, (993
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' §SD1200/1400 SERIES

APPLICATIONS NOTE

Some users may experience an unexpected recording
taking place when their circuit is powered up, or the
batteries are changed and Vi rises faster than REC. This
undesired recording prevents playback of the previously
recorded message. A spurious End Of Message (EOM)
marker appears at the very beginning of the memory,
preventing access to the original message, and nothing is
played. <.

To prevent this occurrence, place a capacitor (approx.
{001 uF) between the control pin (REC) and V. This pulls

PRELIMINARY DATA SHEET

the control pin voltage up with Ve as it rises. Once the
voltage is HIGH, the pull-up device will keep the pin
HIGH until intentionally pulled LOW, preventing the

false EOM marker.

Since this anomaly is dependent upon factors such as the
*  capacitance of the user’s printed circuit board, not al|
circuit designs will exhibit the spurious marker. Jt is
recommended, however, that the capacitoris included for
design reliability. A more detailed explanation and
resolution of this occunrence is described in the [SD

Application Notes and Design Manual.

ABSOLUTE MAXIMUM RATINGS (I1SD1200/1400 SERIES - PACKAGED)

Condition

Value

Temperature under bias

-65°Cto+125°C

Storage temperature range

-65°Cto+150°C

Voltage applied to any pin

(Vss-03V)to (Ve +03 V)

Voltage applied to any pin (Input current limited to + 20 mA)

(ng- 10 V) to (VCC +10 V)

300° C

Lead temperature (soldering - 10 seconds)

Ve - Vss

-03Vto+70V

Smasea,ulvve those listed may cause pcnlmnent damage o the dewce Expostire to the absolule naxinnon ratings niay j affect device reliability /

DC PAHAMETERS (ISD1200/1400 SERIES - PACKAGED)

Operating Conditions: Ty = 0°t070° C, Vcc =45 V10 6.5 V1", Vg5 = 0 V @ unless olherw:se noted

Symbol | Parameters Min | Typ® | Max Units | Conditions
Vi Input Low Voltage 08 v

Vin Input High Voltage 24 -V

Vou Output Low Voltage 0.4 Vv IoL =4.0mA
Vou Output High Voltage 24 ! v Iorg=-1.6 mA
Icc Vec Current @ 5.5 V (Operating) 15 30 mA Vee=55V, Rpxp=oo ™
Iec Ve Current @ 6.5 V (Operating) 15 35 mA Vee=65V, Rgyp=oo @
lss Ve Current (Standby) 0.5 10 A s

I Input Leakage Current +1 pHA s

Iieeo Input Current HIGH w/Pull Down 130 pA Force Ve 047
Rexr Output Load Impedance 16 Q Speaker Load
Raic Preamp In Input Resistance 10 KQ Pins 17, 18
RanaIn | AnaIn Input Resistance 3 KQ

Aprey Preamp Gain 1 24 dB AGC =00V
Aprea Preamp Gain 2 -45 - 15 dB AGC =25V
Aagrp AnalntoSP+/- 22 dB )

Race AGC Output Resistance 5 KQ
Tpren Preamp Out Source -2 mA @Voyr=10V
lpreL Preamp In Sink ' 0.5 mA @Vayr=20V
Notes: 1. Ve = Veca = Veep . 5. REC, PLAYL, und PLAYE must be Vep .

2. Vs = Vs = Visp. 6. in 26.

3. Typical values @ T, = 25° Camd 5.0 V.,
4. Veea wad Veep comnected together.

7. Applics only o dSO1200und ISOTI00 fieture version (see page 13).

Siugle-Clipr Solutions That Speak Por Thenselies
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PRELIMINARY DATA SHEET

\C PARAMETERS (1SD1200/1400 SERIES - PACKAGED)
Operating Conditions: Ty =0°10 70° C, Ve = 4.5 Vo 65 V1, Vss =0V,

ISD1200/1400 SERIES

unless otherwise noted

i

:éymboi Characteristic Min | Typ® | Max Units | Conditions

THD ‘ Total Ham‘mnic Distortion 1 % D1 Kl

Tieos RECLED ON Delay .5, yisec

TieD2 RECLED OFF Delay 48.6 msec

Ts A3 Loop Setup Time 300 nsec

Ty A3 Loop Hold Time 0 nsec

Trrup Record Power-Up.Delay 32 msec

Trepoo Record Power-Down Delay 32 msec

Tepuo Play Power-Up Delay 32 msec

TppDD‘ - Pla y Power-Down Delay 8.1 msec

Pout Sbeaker Output Power 122 - mwWw Rexr =160

Vour Voltage Across Speaker Pins: 125 25 Vpp | Rexr=6000

Ving MIC Input Voltage 20 mV Peak-to-Peak 4

Ving ANAIN Input Voltage 50 mV Peak-to-Peak

e =y 2 ;
AC PARAMETERS
ISD- | ISD- | 1SD- | ISD-

Symbol Characteristic 1210 | 1212 | 1416 | 1420 | Uniis Conditions
Fs Sampling Frequency (max) 6.4 53 8 6.4 KHz Internal Qscillator
BW Bandwidth (max) 27 | 23 | 34 27 | Kllz |7 3dB Roll-Off Point 9
Trrew Record Pulse Width (max) 10 12 16 20 sec.

TpLay Playback Duration (min) 10 12 16 20 sec.
.__Ttep2 | RECUED OFF Delay 486 | 583 | 389 | 486 | mscc ®)
Treup | Rec. Power-Up Delay 32 39 26 32 | msec ©
Trrop | Rec. Power-Down Delay 32 39 26 32 | msec )
Tepup | Play Power-Up Delay 32 39 26 32 msex o)
Teroy | Play Power-Down Delay 8.1 9.7 6.5 81 | msec ®)

Notes: Il VCC = VCCI\ = VCCD'
2. Vs = Vs = Vgp.
3. Typical values @ Ty = 25° C. 5.0 V. and 6.2 KHz sample rute,
4. With 12 KS2 series resistar al ANA IN. .

3. Low-frequency cutoff depends upon vitlue «

6. Typical values @ Ty = 25° Camd 5.0 V.,

of external.capacitors (see Pin Desc riplions).

eetnbyer, (U
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ISD1200/1400 SERIES

PRELIMINARY DATA SHEET

TIMING DIAGRAMS (ISD1200/1400 SERIES - PACKAGED)

RECORD
B Trrw " - Traw !
REC \ y AN J{
| I+ Teeo —*! |*—Tieo2
AERTER N / / -
RECLED \ \

po-ar

Ts |+

Y

- Ty —>]

Ts\l;———-» -~ Ty ——»

ZON

Mic/
Anain M
—*! |"*—Trpuo — |*—Trroo
iy ' '
PLAYBACK
mee XXV XXX
E TeLAY g
PLAYL ‘4¥ A \L Y .
PLAYE - WK__/_
Ts ‘_TH‘:J Ts |- - =<+Tu :l Ts =Ty > ’ ,’
A0- A7 —%( ’
K /K :
SP+/- } ,
= |*—Trruo —™| |*—Trpoo —*™ |*—Troo —*>| |+~—Tepyo
Note: REC must be HIGH for the entire duration of a playback cycle.
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OLUTE MAXIMUM RATINGS (1SD{200X/1400X SERIES - UNPACKAGED DIE)

dition Value
! Sb‘&'-‘ teroperalure range ~65°Clo 150°C
stage applied to any pin (Vss-03 V) to (Ve +03V)
Stage applicd to any pin (Vss - LOV) to (Ve + 1.OV)
Input current limited to & 20 mA) .
Ve - Vss -03Vier 20V

ises above those listad may couse permanent dumage 1o the device. Exposure o the absolute maxiniom ralings wmay affect device relinbility,

: PARAMETERS (ISD{200X/1400X SERIES - UNPACKAGED DIE)
Operalmg Conditions: T = 0° o 50° C (amblent), Vee=45Vio65Vv Vss =0V @ unless otherwise noted

~ymbtt | Pacameters ' Min | Typ®.[ Max | Units | Conditions
Vi . [ InputLow Voltage B 08 Y
Vin .- inpllt‘[ th',Vollag'e' . 24 3 \Y
Voo - Output Low Voltage 04 v loL =4.0mA
Vo le'P”' High Vulla;,e 24 "N X4 o = 1.6 mA
lcc - | Vo Curruu@SSV(()peralmb) i5 CIL/\2p mA “v-cc—ssv'um =on ()
Iec 4 Vi Current @65V, (Opcralmg) 15 3 | mA | Vee=65V, R, ixj x vt
Isg Vee Current (Standby) 0.5 10 HA hs)
e Jnput Leakage Current . . +1 HA- .05 _ -
buro Ioput Current HIGH w/Pull Down 130 HA Force Ve ® ) c
Rexr - ) :(Yulput Toad Impedance . Y 16 fo) Speaker Load
R R Iy reanip In Input chls!angv. B 10 Ko Lins 17,18 _
Rana In | Analn Input Resistance™ . A A ([ KQ . —
Arrer Preamp Gain | ‘D N 24 : : . dB +AGC =00V i i
Arrez Preamp Gain 2 : 5 -5 ) -5 | dp _AGC=25Y, ‘
Aarp AnalntoSP+/- ’ |22 . diy- -
Race AGC OQutput Resistance 5 KQ ; T
lrren Preamp Out Source ’ -2 mA OVoyur=10Vv
Liner, lgrcnmp In Sink ) 05 mA QVoyr=20V
Nules: 1. Vi = Viea = Vien. ’ i S. REC, PLAYL, and PLAYE st b Veen
2. Vs = Vssy = Vs, ©6.Pin e
3 Typical idues @ T4 =25°Cand 50V, . 7. Applics only to ISDL200 amd ISDLIOY future version {see puaye 13),

4. Ve v and Vg eannected together.
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ISD1 200/1400 SERISS . .
PREL:"\INARY DATA SHEET -

.

AC PARAMETERS (ISD1200X/1400X SERIES - UNPACKAGED DIE)
Operating Conditions: T, = 0° to 50° C (ambient), Vec=45Vio 65V ™, Vss =0V @; unless otherwise note

Symbol | Characteristic Min | Typ® | Max Units | Condilions

THD Total Harmonic Distortion 1 % @1Klz

Tiepy RECLEDON Delay 5 jisec

Tieps RECLED OFF Delay 48.6 msec

Tg A3 Loop Setup Time 300 nsec

Ty A3 Loop Hold Time 0 nsec

Trrup Record Power-Up Delay 32 msec

Trrop Record Power-Down Delay 32 msec

Trpup Play Power-Up Delay 32 | msec

Trppp Play Power-Down Delay 8.1 msec

Pour Speaker Output Power 12.2 mW Rexr=16Q
L\’our Yoltage Across Speaker Pins 1.25 25 Vpp | Rext=6000Q

Vim | MIC Input Voltage 20 mV Peak-to-Peak W

Ving ANAIN Input Voltage > 50 mV Peak-lo-Peak

Cya | . | ,

AC PARAMETERS

. -l ISD- ISD- | ISD- | ISD-
Symbol Charactenstic 1210 1212 | 1416 | 1420 | Units Conditions
Fs. Sampling Frequency (max) | 6.4 53 8 6.4 KHz Internal Oscillator
BwW Bandwidth (max) 2.7 23 3.4 27 Kiiz 3 dB Roll-Off Point &
Trew | Record Pulse Width (max) | 10 12 |16 |20 | sec - ’
Tpray Playback Duration (min) 10 12 16 20 sec.
-« Tuep2 | RECLED OFF Delay 486 | 583 | 389 | 486 | msec | ®
Trrup | Rec. Power-Up Delay 32 39 26 32 msec )
Trrop | Rec. Power-Down Delay Ky 39 26 32 msec )
Trpup | Play Power-Up Delay 32 39 26 kY msec (®)
Terop § Play Power-Down Delay 8.1 9.7 6.5 8.1 msec @

Notes: 1. Vee = Veea= Veen.
2. Ves = Vs, = Vs,
3. Tiyprical values @ Ta=25°C.50 Voand 6.2 K11z smmple rale,
4. Witli 12 KQ series resistor at ANAIN.
5. Lmu'-/rrqm'lu'y cutoff deperds upon value of externnl capacitors (see Pin Descriptions),
6. Typical talues @ Ty = 25° C ud 50V.
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PRELIMINARY DATA SHEET

ISD1200X DIE BONDING PHYSICAL LAYOUT

1SD1200/1400 SERIES

(3.46 x 4.41 mils)

! A2 Al A0 Vecco REC XCLK
' A3 \ | [/ [/ #ected
ISD1200X asJsuh h a d o
I. Die Dimenslons A5 < :“ PLAYE
X:172.2 1 mlis ~ BPUAYL
Y:138.2 +1 mlis
il. Dle Thickness ISD1200X
21 mils
A -Te |_ANA OUT
iil. Pad Opening (min) A7 -1 :1
88 x 112 microns NC - [~ ANA IN
A2 a2l Iruy

Vsso
Vssa SP

TS

“NAGC
+ SP- Vcca MIC MIC REF

ISD1200X PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER (11m)

Pin I";n Name 'X Axis | YAxis || Pin ~ Pin Name X Axis | Y Axis
AQ A(fdr:ess 0 -1364 15896 | | Vcca Ve Analog Power Supply - [ - 780, -1552.4
Al Address 1 -16484 | 15896 || MIC - Microphone Input 992 | -1590
A2 Address2 -1816.4 1589.6 MIC REF | Microphone Reference 1169.2 | -1590
A3 Address 3 201367 | 15156 || AGC Automatic Gain Control 19784 | -1590
A4 Address 4 20136 | 13376 || ANAIN | Analog Input 20056 | -1196.4
A5 Address 5 -20136 | 11296 | | ANAOUT | Analog Output 19912 | -9952
A6 Address 6 -20136 -831.2 PLAYL Level-Activated P’la yback 20044 | 12244
A7 Address7 -2013.6 | -1022 PLAYE Edge-Activated Playback 20144 | 13928
NC No Connect -20136 | -1361.6 | | RECLED | Record LED Output 20124 | 15876
Vssp Vg Digital Power Supply | -1893.6 | -1588 XCLK No Connect (optional) 1581.2 | 1589.6
Vssa | VssAnalog Power Supply | -357.6 | -1588 REC Record 7528 | 1589.6
SP+ Speaker Output + -17.2 | 15128 | | Vccp Ve Digilal Power Supply -48 15452
SP- Speaker Output ~ 4124 | -1512.8

Note: Die dimensions and pinfpad positions may be subject to change. Please contact
ISD Sales Offices or Representalives to verify current or future specifications.

[—
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. 1SD1200/1400 SERIES
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PRELIMINARY DATA SHEET

I1SD1400X CURRENT DIE BONDING PHYSICAL LAYOUT

1SD1400X

l. Die Dimensions

X:211 21 mils
Y:207 £1 mlls

il. Die Thickness
2t mils

lil. Pad Opening {min)

109 microns
(4.3 miis)

A2 At ?o Vccp REC X;LK
\ [ ]
RECLED
A — & ‘ ‘ ‘ ‘ ‘ e
At —|u ™M PLAYE
a
AS—T® ™ PLAYL
ISD1400X
Ab—{g | ANA OUT
A7 —u :
NC —1® [T~ANA IN
— Pad f ’ Fen st—acc
Vsso \
Vssa SP+ SP- Vgca MIC MIC REF

ISD1400X pPI

-

IN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER {um)
Pin’ ! [*Pin Nare +"| X Axis' | Yaxis | pin Pin Name | X Axis | v Axis
A0 - Address 0 17125 | 24455 [ | Ve Ve Analog Power Supply * | 9522 | 2413
Al Address | -2068 24455 | | MIC Microphone Input 1217.5 | -2459
A2 Address 2 -2278 24455 | | MICREF | Microphone Reference 1439 | -2459
A3 Address 3 -25095 | 2368 AGC Automatic Gain Control 24505 | -2410
A4 | Address4 D05 | 21455 | | ANAIN | Analog lnput 24845 | -19805
A5 Address 5 -2509.5 | 18855 | | ANA OUT Analog Output 2466.5 | -1715.5
A6 Address 6 -2509.5 | -15255 | | PLAYL Level-Activated Playback 24955 | 1989
A7 Address 7 25095 | -1764 PLAYE | Edge-Adivated Playback 24955 | 2201
NC No Connect -2509.5 | -21785 | | RECLED | Record LED Output 2493 | 2443
Vo | Vs Digital Power Supply | -2359.5 24565 | | XCLK No Connect (optional) 1970 24455
Vasa | Vs Analog PowerSupply| 4695 | -24565 || Rec Record %00 | 24455
- SP+ Speaker Output + -29 23625 | | Vecp Vcc Digital Power Supply -525 | 2390
SP- Speaker Output — 508 -2362.5

Note: Die dimensions

1s and pinfpad positions may be subject to change. Please contact
ISD Sales Offices or Representatives to verify current or futupe specifications.
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' 1SD1200/1400 SERIES

PACKAGE DIAGRAMS

28-Lead Plastic Dua! In-Line Package (DIP) Type P

PRELIMINARY DATA SHEET

INCHES MILLIMETERS
Aobooooanoooon [;] Min | Nom | Max Min | Nom| Max
A | 1445] 1450 {1455 36.7 | 36.83 | 36,95
O O
BI 150 381
B2 | 065|070 {075 || 165 | 178 | 19]
f UUUUUULIUUUUUU
Cl | 00 625 [ | 1524 15.88
A 2, ;g;q C2 | 530{ 540 {550 || 13.40] 1372 | 1307
L il | D | .us| .20 [a25 ] 292 [305 | 318
B1 B
) T, o+ E | .a25] 130 {135 || 3.8 343
EI J I ‘ F | 015} 018 022 )] 038046 | 056
‘ : G | .055] 060 [ 065 || 140 T 152 | 105
. ~Inl- -G RS ? k —f
T 100 251
8 f oo 7 (e[ oo [ 7 | 15
i "’ .'. . " ’ /
« 28-Lead Plastic Small Qutline Package (SOIC) TypeJ . :
EEEEERENERE R INCHES MILLIMETERS
] , Py Min | Nom | Max Min | Nom | Max
A {706 [ 714 718 [[1793] 181411823
B | .086| 088 .09 || 218|224 [ 229
C | 340 | 346 | 350 {| 864 | 879 | 889
LR LR R ﬂl D | .004|.007 | 010 || 102] 178 | 254
A N [— g ' E | 014} 01602 360 410 | 480
s ’ ) l F 050 127
bt ° G | 463 | 470 [ 477 || 1176 [ 1200|1212
T ” r T , ' H | 020 .031 {042 (] 510 790 | 1.07
e~ll- ~lel- 1=y
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. S " CMOS DECADE
e . COUNTER/DIVIDER.

PRI N

FEATURES I e e e .. .

¢ 10 Decoded Decimal Outpats CONNECTION DIAGRAM
¥ Diroct Rasot (all packages)
# Trigger from either Edge of Clock Input

© Carry Output for Cascading Stages - . Voo R CL CEcgyy 9~ s~ "g"
¢ Fully Static Operation - DC to 5MHz @ 10Vde I I S Y
J16 15 14 13 12 11 10 9
. SCL4017A8B

DESCRIPTION o °4 ’5'

... The SCL4017AB 'E:Opsi;ts..of»a S-stage Johnson g L —T 1
¥t Dec:'ag_g;_CQGr)rte({ '_;l:Oy:tpu't.'.D_ec‘oger,"lnput: N ST g g wgi g gi .
Y, = iclude Clock; Reist, and Clock Enable signals. i X

“'The “counter "has .interchangeatile. Clock . and Z/ AN 5
-Clock Enable lines for increrﬁe’qting on either a / v

. 'pothive-g"oigg‘ or.‘__riegativelgoing transition, respec-
! Etiv&ly’. A high Reset_signal clears the counter to its
/ zeroccunt, - - 2

C  16pinCerdip ..1. ... ...
D  16-pin Ceramic :
. Y E  16-pin Epoxy
. Use of the Johnson decade counter configur- F
e ation permits high-spee_clppgl_'ati.on‘,?-input decoda H
‘ gating, and_spika-free decoded outputs. Anti-lock .
gating ‘i provided, thus assuring. propar counting : . :
* sequenca. The .10 decodsd outputs are normally X 7 : j_ N
"~low and g& high only at their respective decoded =~ - - =8 - \ &
time slot. Each decodéd output femains high for - . RECOMMENDED OPERATING CONDITIONS
" ongl fIUIf..cléckcyc:o-.-A Carjrz-ovin ’(‘COUT) signal :éor k] reliability: ¢ ;
completes one cycls eve = clock input cycles = ¢ 0
s and is Used to directly clocr: the succeedi:g coc;lnter DC Supply Voltage VDD :Vss  3to15 Vee

. 16-pin Flat
- Chip -

- ‘n.multiﬁga'gglapplic.ations.’.‘~ A ; - - Operating Temperature TA . A
. This pa:rt can bé used in. frequency division: - 27 - -C, D, f:r H Device I\ 55 to +125 ;'g
" circuits s well ag decade counter or decimal decode - E Device e -~ A0to+85
display spplicstions; . -. - D cIe. . g - A
R T R U AR \ - P
N I ,r:-s.!.- h
’ . ¢ A N 8LOCK DIAGRAM
FUNCTIONAL TRUTH TABLE e e T ST
- (Positive Logic) . . . 3
e ) C'Ock Lt +* Decode - Ll : .cnoa teo—y ° 0 E]
‘|. Clock" Enable Reset |. Output = t—o2
.. 0. W aena M 2 - ‘ ........
Sl R n . - -l °7
U I : S| L oo,
-;»- o'.. < t;! In +1 . Lo - Clock " i ¥ s '
. L . . Enadle
IO i : ’ D 8o
£..0 ; T T yl—os
AP« IAXY SN LN B - s}—o9
7 R i VeF—o
. X=Don’tCare - L e . Aeset 15 Couwt —O'17
{1 fn<S Carry =17, Otherwisa~ g | . - : ' e
' o o , . e a ) . L Voo = Pin 18
- : N . . Vss=rina
> - -
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ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS!

SCL4017AB

i s

F S Py
PARAMETER oo | conoimions |_Tiow __ B¢ T Y
Min. | Max.| Min. | Typ. | Max. | Min. Max.
QUIESCENT DEVICE loo S Vin=VsscrVpp ! — 5 - 10051 5 - | 150 | uAde
CURRENT : 10 Al valid input - 10 - 0.1 10 - 300
15 kombinations — 20 - 102 20 - | 600
OUTPUT HIGH {SCURCE)
CURRENT
C, D, F, H device lon
Decoded Outputs S Vou=4.6V -0.05 - -0.04 |-0.3 - |-0.028] - [mAde
10 Von=9.5v -0.129 - J-Ca1 [-0.75 - |-0.07 -
15 Vou= 135V -0.373 - [-03 }-25 - |-0:21
Vin*Vss or Voo
Carry Qutput 5 Vou=4.6V -0.25 - [-0.2 |-0.78 - [-0.14 - lmAde
10 Vou=9.5v -0.62 - |05 {-1.1 - |-0.35 -
15 Vou= 135V -1.9 - [-1.5 |-3.5 - [-1.1 -
VIN -VSS or VDO ’
E devics oH i
Decoded Qutputs 5 Vou=4.6V -0.048 - |-0.04 |-0.3 - [-0.032] ~ |mAdc
: 10 Mon=2.5v <012} - {01 {-075] - l|-008 -
15 Noy=13.5V -036| - |03 |-25 - 024} -
© MinaVssorVop
Carry Qutput 5 Mon=4.6V -0.24 - }-0.2 |-075 ] -~ }-0.16 - |mAde
’ . 10 Vou=9.5V -06 ~ |05 -1 - {-04 -
15 Mon=135V -1.8 - |-15 |35 - 1.2 -
Vin=Vss or Voo
OUTPUT LOW (SINK)
CURRENT
C, D, F, H device loy 1
Decoded Outputs 5 {Vo_=0.4V 0.05 — | 004 ] 04 - 10028 - |mAde
. 10 Vo =0.5V 0.129 -~ }o0.1 1.0 - 10.07 -
15 Vor=1.5V 0379 -~ {03 |30 - 1021 -
. Vin=Vss or Voo )
Carry Qutput 5 VoL=04V 0.25 - 102 0.7 -~ | 0.14 - imAdc
10 Mo =05V 0.62 - o5 1.3 - 1035 -
15 VoL= 1.5V 1.9 - 185 |40 | - |11 | -
- [Vin=Vsg or Vo 5 )
E device loc i
Decoded Qutputs § Ngr=0.4Vv 0.048 — 1004 |04, - 10032] - |mAde
10 Vo =0.5vV 0.12 - 101 1.0 - | 0.08 -
1§ Vo= 1.5V 0.36 - 103 |30 - 024 -
Vin=VYss or Vop
.Carry Qutput 5 Ng =04V 0.24 - 102 075 -~ [9.16 - |mAde
10 Vo =05V 06 || -~ |05 1.3 - |04 -
15, Vo =15V 1.8 - {15 {40 - |12 -
VIN-VSS or VDD .

NOTES: ! Remaining Static Electrical Charactaristics are listed under

? Tiow =-55°C for C, D, F, H device.

= -40°C for E device.

Twign = +125°C for C, D, £, H device.
-= + B5°C for E device.

"SCL40008 Series Family Specifications”,



SCL4ac17a8

SLECTRICAL CHARACTERIST!CS (Continued)

DYNAM!C CHARACTERISTICS (Cg_ =50pF, Tp =25°C)

LT e e . Voo i, e Mand |- Units-
. [ PAPAMETER (vde) Min, Typ. Max,/ Units
CLOCKED OPERATION
PROPAGATION DELAY TIME
To Decoded Outputs L. Ty 5 - 600 1200 | s )
. 10 - 240 480
15 = 180 360
To Carry Output toLH. ter L 5 - 500 1000 ns
10 % 200 400
15 - 150 300
, .OUTPUTTRANSITION TIME: o, o R R , R\, LS
“ Decoded Outpitei-|. .- o : i ? i tria | 25 { 250" | *. 500 . ns . ujr
i ; { N RIS T b 1| T2 i
it C3 ot s A P b R - X - 90 ..180 :
Carry Output - &0 | S8 e~ 180 360 .
...Q-ns.-.,ﬁ ~" P 4 i 10 o 30 180“
s % 15 - = 65, 130
MINIMUM ct.ocx PULSE WIDTH PWey 5 - 200 400 ns
: 55 . 10 I 100 200
e :*:m ol S 515 RS 80 1807 [ ot
MAXIMUM cn.ocx FREQUENCY, ol .5 ,1.25 251 =" ] MHe
;e:.n,. : I 10 28 5.0 -
U " . 2 i : 15 3.0 = 80 ] - o~ f .
MAXIMUM cr_ocx OR ENABLE RISE AND ey tice ; |4 BT 7 SN
FALLT oF 5 .15 - - . us
R ¥ ) 10 L 158 - el I
.a:'.-'r" LTI T e * O I e I . ‘18 - 5 = P LA
MINIMUM ENABLE SETUPTIME : ... rei 5 - 175 . 350 ns
RS B "6 ’ 10 - 75 150° .
A R T : b . 15 - —_ 55 110
MINIMUM ENABLE REMOVAL TIME - trorn . 5" Q 250- - 500 I I
i oo N . 10 = 100 200 .
: 15 = 75 -150
"RESET OPERATION . :
| PROPAGATION DELAY TIME. . - ST SRS
TO Dﬂcwﬁd Outpuu PLH, tPNL 5. - . 500 1000 ° ng
_..,‘ . Gt i S10 ] - 200, . 400 .
4 L : : 15. ~ 140 280 '
f Jfac;r“ri;oaipuf, S N T - 400 800 | .ny. .-
S .' I ‘10 - 150 300
¥ N o 15 " - 110 " |+ 220
MINIMUM RESETPULSE wxom PWa |- .5 - 150 300 4 .ns -
I TP R - - g . eof - ISR I 10 = . . - ...-:
,,:, e iy RO s L. g 15 — . f ‘
asser REMOVAL TIME - tram 5 ~ o] C2s0¢r ns-
) . 10 - SRS (R DA O -
15 - - |- .80 .-




. SCL40174B
AC MEASUREMENT CEFINITION AND FUNCTIONAL WAVEFORMS
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SCL4017a0

Lee

. This figu® shows a technique for extendin
for the SCL4017AB. Decoded out
to stage, with no dead time {axcent

APPLICATIONS INFORMATION

COUNTER EXPANSION )

R

g the number of decaded output states
puts are sequential within each stage and from stage
propagation delay),

. CL_..,_;' R A ) e s A G E ﬂ.- 1 .:; ~; o
g K -l - - o fraRye - 4 3 Rl S
Cps;sgq;ns cé SCI:._4017AE [ he §QL ?? A 1
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R L IR Dl‘leE.BY-N COUNTER S B ..'.. DRI NP
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-~ When the Nth decoded output is reach
{constructed from the SCL4001B).
to its zero count.” At this time, it
the CoyT line goes high to clock

“also goes high at this time. Coing

- “high” ressts the S-R flip-flop ta e

If the Nth decodad output is less th

ed (Nth clock pulse), th
ganerates 3 reset pulse which clears the SCL4017AB
the Nth decoded output is greatar than or equal to 8,
the next counter section. The “O” decodid output
idenca of- the clock “low’
nable the SCL4017AB,

o sy EEEC SR LY e
an 6,_the CoyT line will not go high, and,

.

and decoded “0O” output

LREN

e SR flip-flop:

4

b

'
1

ER S NS

therefore, cannot be used. In this case, the “O" decoded output may be used to perf_orrh
the clock function for the next counter, ..~ . KRN Uy A o
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CMOS 18l

UM66T 666666666666666666666666666666666666666666666666666666666TU M

Anvaszily
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unariufiadilidaaual lasardoytuuuzaainiuiine
UiznaudMsdi ldanmeauaisiui 64 flia ﬁﬁuﬁmaﬂi‘luwﬁmmmaﬁ
fijunh “108” (rOM)
Li’Juma:ﬁ'ﬁun::uaf‘i'ﬂﬂu‘haﬁ'?;a:m’lﬁmmﬁvmmmﬁwm‘lﬁ' Fud 1.3
&3 3.3 Taadl
awuaduilwiloudalvfidoeantdloonmiltnudained  sdadus
. salunaimeouan

Nama‘ﬂmm"’;'}’?uagjr‘fudmamﬁ'mmunm’lu
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Timnas SudaudTyadaun

awnindusyanudsvauaiaanded Invaios I ldlagate
L4

‘e
lag. aynw um 66 T 1Tuladuuudnaauaniaala. (cMos Lsi)
qnaanuuani e 5ithi20e3tduane (Door Bell)
swniodnaltlizgndldlusnuTndt fnan wiadu o 18
mululiznaumpguniaiddaidadudmuaas 13w " (rRoM) dudlu
mhearwifioniufineitiaed
Aunszuadasunninizldnisndamonalulag vasduag
wuaaadaanal uaznanadidanal Fauans moluilad, o
Whdawfivminh i Aedosluuueg 9 3u Inmm:ﬁva:ﬁqﬂmzfﬁda
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dudnuiludidawatadin donldow 3 11 fan 1 Surladn

W L‘x’Jumﬁmtmé'n_xywcutﬁmaanhn'ﬁ'mu n 2 \umein wazdnn
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- vl Laudauinal diznaudiedanae dwmitinas 1s Yz iwadludl
ﬁ'azﬂ'mﬁ'ﬁfmﬂaum?'amm:ﬁ’emz dmfunsstmlaimaaty  dadui
nfuum 66 T 1{mnﬁﬂﬁ1=ﬁ'\1m:nmaanmué’a (Tauninaallndadh
Wgnianiuuad) nasld 15 Samazdad, 125,137,148, 160, 175
192,213,240,274,320, 384,480, 640,960 War 1920

fayaiRamndaninas
- dagalunmdanumasezawiheial umest ... lnsfay 2 fuindy
Duiamzuandedamas dumamiesd 3 widoud s wia
mmiud s mnodadiavasdri udanlnum  (one Shot Mode)
é’uwmuﬁmwaaﬁmnamﬁumﬁmtﬁmuﬁn:m;mumao nnaynanedh
L wnedsda vatas 1aad Inwe (Level Hold Mode) wiuih
’ LWAY ﬁ“lulﬁaamﬁmn?awnwaaua"aﬁamumaoma’a‘lﬂt’fau 9 Iy
LhaeA ) 14 (wae nia 14 aunalduansiiluamswdalyd

Song Series Lis

UM66TO01 L/S Jingle Bells + Santa Claus is
Coming To Town + We Wish You
a Merry X'mas

UM66T02 L/S Jingle Bells

UM66T04 L /S Jingle Bells + Rudolph the Red-

nosed Reindeer + Joy to the World

UM66TOS L/S Home Sweet Home

UM66T06 L/S Let Me Call You Sweetheart
UM66T08 L/S Happy Birthday to You
UM66T09 L/S 'Wedding March (Mendelssohn)
UM66T11 L/S Lowe Me Tender, Love Me True
UM66T13 L/S Easter Parade

UM66T19 L/S For Elise

UM66T32 L/S Coo Coo Waltz

UM66T33 L/S Mary Hard a Little Lamb

UM66T34 L/S The Train is- Running Fast

L

25, UMG6T68 L/S - It's a small world




ududalinauatiuuuusnanfo s, (One Shot) dwiudiniyeyly
nuffaldrauafuu nandongs, (One shot) dmiydudIng

2,

3. m]mmﬁﬂiﬁ'ﬂﬂuﬂ?uwmuaqt‘h’mLﬁm (One Shot) d@niufuiiuely
Tunidf 1 saindudnite (NC. Switch)

4. Numuitalirauniuwuinaniuaises (One shot) dnfytudiing
Tunid1faindindila (NC. Switch)

5. Wumdaldarusiunan o g (One sShot) dniuduviaele
MnidlgaingUnfilla (No. Switch)

6. wutulalinauafuuinaeiendss  (one Shot)  dmivdudiing
Tunidldaingdinfille (No. Switch)

7. nuMlalirruafluumIngu (Level Hold) dniuim i le

8.  NIMAAAAUATILLLINGNIU (Level Hold) dmiuduaIng

mithnuvaslad.

R R EEEL LI I Db tﬂundwuamﬁnmnfummﬁﬂé’mmmé'umun‘i f
(UTENI19ATINALA (Time base) mmtﬂummmﬂammm 5
nifindamzEnlaaniledn

walnutauuaLnaf avi’umwt‘fmnaaa‘i‘:atama:’ Feitnrwd 64 Ala
mmmmgm:m:mmn MImIANAE ﬂ’lIﬂ‘JUﬂ‘JLR‘Uﬂ NN 64 8y 254
Feduilusnunifmuad 14wy nia 14 ana  vaveediawsodan
183 nida "waa 18" (Pause Code) waz “aud " (Eng
Code) *ﬁ'wziﬁ'mh1ﬁaﬂ'ahh'1:ﬁ'ama'wﬁ'mmuﬁqmaqaz‘hﬁw Tmutay
aLAafREMIIATWAMS q 230 LRausaaafuunastaTingha 7 Tu
Frasanaiiiuamn ca 8 ce waz 729 vaenwaR I sueya o d
258 \3ing Gy 32,768 13y

1nudnewuaael Juniraiedmsd luauusg 9 dslwiaszag
Lauaﬂuﬂm dadminan, Winaam, Wadsmh, Iuaafinitetu tazt via
fa97u ‘ﬁam:aanuumoaﬂﬂaanuumwamnm 15 Wwy  fa 1/4,1/2,
3/4, 1, 1-1/2, 1-3/4, 2, 2-1/4, 2-1/2, 2-3/4, 3, 3-1/4
3-1/2, 3-3/4 ﬁ'ﬂﬂ‘?’lﬁﬁvﬁmﬁuumnﬁ’ﬂﬁ’ﬂﬁw‘h niafafisuaindiunng
M 1 iz uasvadunal

1nwlad san i uumnadiay (Mask ROM) deamniafiy
mhoanudld 64 Mlin dmiudayatmunin 6 im lasdi daya 4
inlgdmindudmuguanazasfalin uas dayadn 2 I Sdmuay
ANTINITL WA





