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This thesis study about microcontroller use to be smart home security system.

Know how ,when the telephone calling for turn on or tumn off security system then,

electric appliance will decode telephone signal. It was process by microcontroller and

turn on or tum off control. When the sensor active the signal will send to microcontroller

for process and generate telephone signal call to house holder. In can Program the value

with key board into system.
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Input operation (READ)

0 0 0 1 0 Port A-->Data Bus
0 i 0 [ 0 Port B-->Data Bus
| 0 0 1 0 Port C --> Data Bus

Output operation(WRITE)

0 0 1 0 0 Port A ---> Data Bus

0 l 1 0 0 Port B ---> Data Bus

1 0 1 0 0 Port C ---> Data Bus

1 1 l 0 0 Control ---> Data Bus
Disable Function

X X X X 1 Data Bus ---> 3-state

I I 0 1 0 Illegal condition

X X I | 0 Data Bus ---> 3-state

Source:Courtesyof Inte! Corporation
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Tnsdwil uaziansidanruqumsinausg Taonanmadiugaidiuiasnys 18fas 16 &2
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fiBuuy MEMORY MAP(20-PIN LCD BUS) HazlUURIY 8255 PORT(26-PIN 8255 BUS)
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PIN | SYMBOL| LEVEL FUNCTION
1 Vss 0 V GND
2 Vee +5 V POWER SUPPLY
3 Vee +V FOR LIQUID CRYSTAL DRIVER
4 RS H/L REGISTER SELECT
H: DATA INPUT
L: INSTRUCTION INPUT
5 R/W H/L H: DATA READ
L: DATA WRITE
6 E H ENABLE SIGNAL(L->H)
7 DB 0 H/L DATA BUS BIT 0
8 DB | H/L DATA BUS BIT |
9 DB 2 H/L DATA BUS BIT 2
10 DB 3 H/L DATA BUS BIT 3
11 DB 4 H/L DATA BUS BIT 4
12 DB 5 H/L DATA BUS BIT 5
13 DB 6 H/L DATA BUS BIT 6
14 DB 7" H/L DATA BUS BIT 7

M3 2-3 AR ARy g InYed LCD




2.4.2 noanmisAe LCD
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- MINBLUY MEMORY MAP
1. awnsaaodniy CcHIP weinq Tl ldisu 8051 nie z-80 Tavezynidssuy
Tulnsusuiu LCD MODULE Tudinymzvos MEMORY 14¥uil

2. awwsadoueudeyasin LcD MODULE 14 silduesmidouduiiu
MEMORY BUFFER 1llud

3. esnnannsosudeyanduld Suhifmuisoaey FLAG aumdewly
" d ' 5 [-] o [}
vyuzh LoD luvneh dadesiauld
4. Wldfvuesanii Lco BUS wnldndoumniy
'3 Yar 4}, P [ o [} < 3/ o
5. Mlvnuiuivesnivaud I daunils uazdsinis DECODE aviBua

6. MydandygruszdeutiuTdamuuuves cHIP unazivey

- M3ABIUVY I/O PORT

L ansadeidiiy 1o PORT Taq 214 Tauldmodyanusuau 11 @ uay
Wllsunsududiadredynudunidnssfudedmuntes LcD MODULE

2. Hldvsdioudoyald Lcp mopuLe  1Redwidies Fadldnasdmun
MEMORY daunilaidiluediou BUFFER Wiy LcD MODULE 80

3. tlosnn hiannseswdoyandy1d Sadealdnismisiavesszuylulnsies
Lﬁasaiﬁ' LCD MODULE n5£f1u1I4n15aN

a. 18R uvesaraq 1WA poRT

5. linssduves MEMORY lumsidau

6. mitandygrunszirTdedndasy

2.4.8 maBuudeyafingild LCD
L.m3woudeyaldiu LCD MODULE ssutiufiu 2 Snunsfio INSTRUCTION
uaz DATA Tagszdmuadionidygnu RS fodh RS = 0 szmuwididyyimalugy
(INSTRUCTION) ~ %3881f1 FLAG  @nmn1siaueed LCD MODULE  uasdh
RS= 1 9zMuWIMsWounios s DATA iU LCD MODULE

037075
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2. winnslunsdoudeyal? Lep MopuLe 1§ Aedlefints@oudoyaly
ud? @ LCD MODULE ednaldinalumsmaudvaenils ( aus EXECUTE TIME
Tumsn ) Feszuululasaunsoastomeuldnin BUSY FLAG BF uazfiiuudoouds
srauroifoudoyasududelld lunidifinsdensenduuuy 1o PorT Ao'limmiin
swdoyadounduld szuululnrfisedodldiimiraumy

3. maloudoynl¥iu Lcp MODULE & amnsomiid¥aiuy 8 BIT uay 4
BIT launsti 4 BIT seideudyanss DATA fes 4 1§y fie DB4 - DB7 (Iddmsu
szuuluTasuuy 4 BIT wiadtenisilsendame) nsdoudeyaszssiumioudy s BIT
fiowslifou 2 a%s Ao DB4-DB7 fou uRamwdu DBO-DB3 wazerdesfimun
auantiaawa DL lufids FUNCTION SET &au

4. DDRAM(DISPLAY DATA RAM) fisniaoanusinwluds LCD MODULE
fiflu BUFFER vesdoyn Taufudounia asci aq aelflumizsnausail Reziang
Hudasnusfumaianaiud

5. CGRAM(CHARACTER GENERATOR RAM) fianiaunaiusiniuluda Lep
MODULE ’c?‘mi"mﬁumwﬁdﬁnusﬁwfl%'mmsna%’n"lﬁmq (8 77) 1nuezda ADDRES

1@Manun 64 BYTE fio 8 fa8nus amfy 8 ROW

2.4.4 S180I0UAVDIUADZAINS
1. CLEAR DISPLAY

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 0 0 0 0 0 0 0 I

§13UN1T CLEAR DISPLAY 1a09zMini3i@uudaonys SPACE adlu DDRAM
L4 » .
Mnua  wazdmuafl DDRAM ADDRESS 1¥itlu o wfeura CURSOR  eszndulif

Aumtsdnouugavoenn

2. CURSOR AT HOME
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DBI DB(

0{(0 0 |0 0 0 0 0 ] *

kol [
dmiunsfimuain DDRAM ADDRESS 1Wilu 0 wiewis cURSOR vzliogiidaumia

Frugavessen Taoiideyalu DorRAM Tifimsn/Gounlag
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3. ENTRY MODE SET
RS R/W DB7 DB6- DBS DB4 DB3 DB2 DB! DBO

Q|0 0 |0 0 0 0 l ID| S

I/D = 0 fMnuANfAMI9Y8Y CURSOR tiaz DDRAM ¥ifluiuy DECREMENT
I/D = 1 fHUATANIYDY CURSOR ling DDRAM Iifuliuy INCREMENT

S=0 1f’iexﬁuu1’1'agauﬁ'fﬁa CURSOR 9zgnidiou Tufivmanime 1o

s= 1 iffoidsudeyaud #2.CURSOR veoyiuf nagAIdnuIszgaau s

AR YDA AMUA D uay S ﬁviﬁ'ﬁmuﬂriaumst%uuﬁ'mga“lu DDRAM unzifiefmua

ud2 sxdealildfds CLEAR DISPLAY 8

4. DISPLAY ON/OFF
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB DBO

0} o0 0 |0 0 0 1 D | C B

0 fwmuald OFF DISPLAY

1 fmual¥ ON DISPLAY

0  fmuald OFF CURSOR
1 fmual¥ ON CURSOR 1Ay CURSOR swiluidudaldnisnys

0 AmualtlifinirnsenSufiduims CUKSOR

D
D
C
C
B
B=1 fwmualdlinsnszniufidumis cursor azvFudugdimaon)

5. DISPLAY SHIFT
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO0

00 (U 0 I JS/ICIRIL]| * *

s/C=0 dwualdifiou CURSOR A R U 1 dumd

sc=1 fmualdideutoniuummanmasnufion R T | COLUMN
(tf‘%aunnus’:ﬁﬂ)

RL=0 nmualdfifamalmeday

RL =1 fmualdinamldmeamn
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6. FUNCTION SET
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DBI DBO

010 0 |0 1 |DL | N F * *

DL=0 fnualinsaAnaefy LCD MODULE @luuyy 4BIT

DL =1 Amuald¥nis@adeiy LcD MODULE wWiuuuy $BIT 9xdaunad a5
o 1 d)’ [ 41' fé L3
nmuani DL faunsonse 14 DB4-DB7 Fadriin1sdmualdidiy WUY  4BIT

Qe

1 v Y

L4 } 4
Awanswsn nanndiwlilides Aseily Lep MODULE fins $ude yauuy4 BIT
M

z

=0 fwmuaswanusnieuuy 1/8 DUTY uae 1/11 DUTY

N =1 AMUASWINYSINAULY 1/16 DUTY

F =0 dmualidadnusdhuuuy s * 10 DOTS

F=1 tmualdddaustiuuuy 5+ 10 DOTS (N3 87 LCD MODULE fuuwy 5+7

oguda Aoz litinaes 1s)

7. SET CGRAM ADDRESS
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DBI! DBO

0 0 0 1 CGRAM ADDRESS

@mIUMsfimua ADDRESS 494 CGRAM 118 1&¥1n 13 8 mua 132 MIoUNALITUY

DATA #dovinii suifulUaiy ADDRESS Fidmuanus

8. SET DDRAM ADDRESS
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DBI DBO

0 0 l DDRAM ADDRESS

fmiun1sfiMun ADDRESS v9: DDRAM deldhimsdmual3uds mssunazifoy
Ai 1] "r c;o a ) + '
DATA ae9nil eziflulun ADDRESS Fidwmuariuf AMNUIV9I ADDRESS 1uud

azyuaziinnuuananiute marzdwausnysdeusaia limhgy
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U DCM164

00 |01 |02 (03|04 OS5 {06 {07 |08 |09 | OA [OB |OC | OD | OE | OF

40 |41 (42 [ 43 |dd |45 |46 |47 [d8 |49 |dA | 4B | 4C | 4D | 4E | 4F

10 11 [ 12 [ 13 (14 [ IS |16 |17 (18 [19 {IA|[IB|IC|ID]|IE | IF

9. BUSY FLAG AND ADDRESS READ

RS R/W DB7 DBG6 DB5 DB4 DB3 DB2 DBI DBO

0 I | BF ADDRESS

[ & 1 \J .é (4
MMFUNIIOIUM BF (BUSY FLAG) deuenfisnimmionuns LD MODULE Junisiy
Joya &1 BF = 0 mnefiaimieudivesudeoyade Ul uadh BF = 1 nuiodedeinden
1 4
uena1nil Suilun1se1ui ADDRESS 481 CGRAM %58 DDRAM &4u
2.4.5 M0 mueeuvoyany DDRAM / CGRAM
1. WRITE DATA TO DDRAM OR CGRAM

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

l 0 DATA

dmiunmlioudoyaniniionui DDRAM wie CGRAM  Tauiienanis

Wouudy ADDRESS vzgnifiunseaslassaluid awdifmuaing 1D Tudds ENTRY

| 4

MODE SET uasmsifousziilu DDRAM n3e CGRAM ATufu foumihdidsil fins
fiTMuA ADDRESS #la
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2. READ DATA FROM DDRAM OR CGRAM
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO

1 1 : DATA

o ' 4
dmiunndmdeyaninmisuniwdy poram ufe coraM  Tauiferviininfonnds
ADDREssuzquifiunioadlassaluldd awfidinuaningr vp lusids ENTRY MODE

o - 4 ' Yoo & oa e °
SET uazmsiiousziilu DDRAM w38 CGRAM Adufui1 feunthidai unmsfmua
ADDRESS 1la

2.4.6 uHINWIMREUlYsnIHAIURY
t. illod 1w @eaIAu Leb MoDULE afwInnwlussiing RESET szuulng
$nTulA Feoz191900 10 ms wdvoINTrzdune TG 4.5 v uda flszuy RESET M
nanseidR qaenelui
- fhmsAGevenTanLA (CLEAR DISPLAY)
- fmuaguantiAgiomda FUNCTION SET fio DL=1@adotuszunTulas
Tuuuy 8 BIT) |, N=0 wamadoya | us3via) F=0 (muamsnysiuy s * 7 DOTS)
- fimunnuauiAdiofids DISPLAY ON/OFF fio p=0( hinanafoyay,c=o
(CURSOR OFF), B=0(BLINK OFF)
- fmunnueaNTAdIUMEIENTRY MODE SET 6 1D =1(INCREMENT),S=0
(NO SHIFT)
2. msldam Lep MODE mmmmnuTﬂﬂmsmﬂumuimg yamidanag if
mummsmumawuuuauauuﬂ nnnmuﬂﬁ'aumammmnmnmmagﬂnﬂhlsunswv
FoatmuanuausAdnafigeans 3idudy uaxmnuunaxr‘f}umsmuuazwuuuaqam

§ o { <
lu DDRAM #affodenufios uanwaiue
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N1I9DNUUUNIININY

mIvonuUUMITONYeIsTuLinaNuasaduszuteonidiu 2 daulngj fe

% o % ¢ Y o o 4 4 Y o
madmssansiasduseiins Tavsznlumshumdnqiediodensidils msthan
Y . 4 y
vnuaszganlugudlnlulnsaoulnsames laoinssumdald 2 nudenedundes

o ret o A ] o o @ ¢ ¢ A !

AWAUNAABYNAAATEY  uazmsaunuriuadves Insdwidun i lulasaouInsamedifie
Yrsmanamudidaunzerdl output namaamugninieuesnneleaIng LCD finaogh
Aunies msmhauvesszuulinnwmunsofe

Landladlarzuuinyinimuasadouasgunsal T dudanuguiidneguuda
LGN

2. mala/laszvusnyinamnlosasouazgunse IWihdaoidues Ins sl

ar r'd a Y 4 @ o °
3. M3 InsfmvsennuuonvessuLsnuInulasasoiiofias 195y (Sensor)
audremnoeei Tsunsu'ls

4, miTmﬁwﬁn’huuﬁ'afraumuﬂmuzm'sﬁmu'umszummmuuan

5. MTUAMITADIUSNITIINUYDITZVLI NN NN aoRN U@ w9enanINg LCD

8.1 msoanuuunIusIsalad (Hardware)

o z H ' °
aseenuuUNNANeIsauIsTusitiunsoenuuufiazdiuveintsau laoss

manaouiuaesdlngq Ao Insdnfidwarduveams Inssmisonuans ldauSon
laozunsu



P

a

P e

26

TELEPHONE LINE

TIP RING
_ DTMF AR
) | RINGING
B DECODER
+ i
HE | ELECTRICAL
- o, ON - HOOK - EQUIPMENT
*j Telephone,
ol i MICROCON
TROLLOR
VOICE REPLAYf—————  BOARD
INPUT
FROM
SENSOR
) DTMF GENERATOR
" [
CONTROL
KEYBOARD

o
17 3.1 uamendonlaozunsunisievesssuy

vinudenlassunsuiuueniiuanlnssadrevesszuusnunamdasadunsts
qmvms:um“ﬁmﬁﬁmﬁauaﬂnsnfﬁdmhu%ﬁﬁuﬁmuim?Tvn“fn'i"amsTnsaanuavimxﬁﬁ
mu'ummsTmmmmuunmmnmsuimﬁwm‘umnmmsnwmumun (RING)
siuhaumniesinniuddomiy s afalaululnsneuTnsaiesudadalivn
A13299383UYNY  (ON-HOOK) mmmfmaﬂTuummuuunm’]ausnﬁmummu 4 ndip
Tauii Tomeflouswer1d 3 mﬂﬂummsnaﬂmﬂmgtmminsmm (DTMF DECODER)
ﬁlnumnaﬁsﬁmi‘lu BCD ma“lﬁ"luiﬂsﬂauTmanasmmﬁamwswaqnmmma'luﬁ'mn
Nﬁsﬁuﬂm?fmwoxm REPLAY) 9% swnu'uunaumsmuu"lmmmmmsunmmmsn
ﬂ'mf]unﬁtﬁﬂ/ﬂﬂqﬂnsm"lﬂ%usatﬂﬂ/ﬂﬂswuu'lﬁ'Tﬂu‘lwﬂuuanmmm
davesms Tnsdmieenify  Susinidedanstedu (SENSOR) #hausziiniss
ﬁm?mum"lﬁ"luiﬂmauimamas’fnnwma‘aaauuﬁ"n‘immegTmﬁﬂﬁuﬁ"znﬂnmmau
Insfivy (DTMF GENERATOR) muﬁwsunsu'l‘i'xv"i'alté’q‘iﬁ'tﬁﬁumﬁ"uummé’vmﬁuwﬂﬁ
tuiin A luanesfuifiadoaya (fr"mﬁyﬁ‘lumsﬁwmhuﬁmiuﬁﬁmﬁauﬁuﬁﬂuunﬂmﬁwﬁ

uazaaninuiavuai InoluTasneu Insames)
13 i
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3 ¥
d2Uv04RdUBTACONTROL KEYBOARD) Wuansanuguamshiamldgnedi
bt L L4 '
dudnisaesdaru danmnoeyInsfuiifions Inseen, mnoavimaiees, msatugunish
t ) - w Y 9/ <t .‘f & & Q =54 4 elv - o w
GWUﬂN"']‘l_f\WSBﬁUTUelNﬂ’)UDﬂ'linl‘lfﬂutlﬂﬂ'iQ?HN ‘-‘Nﬂ'I‘I'ﬂ'l‘!'l'l«l‘UDQﬂUUDiﬂuﬂt’ﬂﬂDQﬂUﬂ')
A PR .',' u:iy
IATOINAAAIDYNLUIU

8.1.1 2993TIUAILN

1 a Y L4 5 o
MIBBAUUVNITTIUAIUANNAN  tieAduaumshamvesgdnsel Suudanan
< ' t 9 ar o A o a ;l [ ° [} [
nsfasessnindldiuginsel niegunsaliudly Taondnninmvesdauatuguudney
1 a o o A o 4 3 3
Hudaufihnsadedygrodio lunugumsiauvesgnsalseudns  nazimisdszuna
¥ v
ralulnssaniilflulnsneulnsaiaed 8031 FudunisAanoiulavldmuiygudeya
(Data bus) TuInsnouInsamesvniudinruquudn Tunsldiaaidiniolu 031 mwsod
seedoyaoyninldlaviiunir Rx uaz Tx  udszduvesdyannfieenszfiusedy
dygaw TTL fie aedn 17 exilusedumiiiy s Taad uazasdn “0” eefsedunseduni

o o 1 dy o J 2 '
M 0 Taan ludauasuguiisslsensudlionisiinunains daualdun

- @AUnBATTE
Tunsdadovssdiiy dugnsaiseuddily wdvedusansavesninsaifideants
v
srAnnadvaniaoaIRsa(Address bus) MIMTUAIUDOAs Hasxhnisoeas Henoaas
1 ofed

9 - ' L{ o o ° 1t ar a 4
nFgneInIsezAaaniugUnseilalues  wesneasvaieziinisdeda i Tdqunsel

v
(Y

% s <> '
W lunsldavesdwiniiennse fie 0000H-1FFFH- 18198 M3y EPROM $1l4
dmindusiadidovesdly 8031 awsouonnissiusadmdaiigniiu1fu eprom oy
Yoyofufn1dlu rAM Tnol¥dynru PSEN duduon

- AIUFIUINVBITTUY (Real Time Clock)
o v = <3 3o ° ¢ = Y
szuudufudes fgunmildtmuanmnshauvoginssinuge Fanolud

N v : P ' o ¥ ¢ % @ % -
8031 annsnadugunauedld TaomsfmuamasifloulfuniniinesvodImlnes o nde
Imlwed 1 el Indies 1USumesUd Ffigludrmmifigmua
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- viEAN

nseonuuudmiudunuquiing Idwiasaui i ldnnledwes 2764 Gl

a o ° as by 4 A -3 [ ot
vua 8 Alaluds) Wunstmuamedrifluiuy cODE MEMORY Asfimsifiudiuii
dulilsunsulaosmualdiidumiseansaoghi 0000H-1FFFFH nazlf oo 62256 1y

mitoanurriiafidiu DATA Taudmuadumuoainsaegil 0000-7EFFH

1 = J
- TIUBUNA/ID AR
[l - U o w - v W e

mMIoBnuuuTINvBdUaaedn  dmfudanetuguniaioonuuulaeld  82ss
° o ) o ] v sy o ¢ -
$1uau 3 dalaeliendyaves 8255 udardalinifilunsnvaunishauvesgunsolan
Tdoonuuulasiinmsimualdusasdiiswnduonnsano

8255 #1 AMUY EOSOH-E083H

8255 #2 @WNUI EOAOH-EOA3H

8255 #3 ANINY EOCOH-EOC3H
P ' v e S o o ™ s A o s s P
FUNALAINNOIATIMTUMIAIUANDYAIAT 3NDIAADIBIA A NBIAB LAz nosacC Flu

] o o o o o
UAATHOIAUNMTNNNIUAIU

wih noin WY 8256
Arunuasony Insfmiiie Tngidh . PCO 825541
auguAIseny Insdiiie Insoen PC.2 825541
AU oy Insdrfiieduiiamdos PC.1 825541
ATUAUNITIAUNGY PLAYE) PC.3 825541
AuRumMIneaIerdy I Tnadui PC.4:PC.7 825542
arugumsAuliadygin Ingdngd PA.0-PA.7 825543
AIuRNAOIUENIs A ulTaFu - PB.0-PB.7 825543
naugugUngel 1w PC.A4-PC.7 825542

. | ATUAY SENSOR OUTPUT #ft 1-8 PA.0-PA.7 825541
A7UAN SENSOR OUTPUT #3fi 9-16 PB.0-PB.7 82554
A7UAN SENSOR OUTPUT #aft 17-14 PA.0-PA.7 825542
AuAN SENSOR OUTPUT /1t 15-32 PB.0-PB.7 825542

A3 3-1 UEAINIThUYBIBUNA/ADINHANIET AYBY 8255
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- msfanefy LCD
AIBONIUUAIMIUNITAILANNITIINIUYEY LCD 9xAAADAUIYHIN DATA BUS
voelulnsnoulnsaimes 8031 ki DATA BUS w04 s25sudazduiiofierdadoyadilden
Tlsunsulfy Lcd W DATA BUs fivi Do-D7  lassmualdiueansmiuduegs
E0s0H Fuilueiyaiiuneinur va vea 1o 74Ls138 Tavldumisveanedn. LCD (nefa
E0G0H-EO63H)Aail
- WRITE INSTRUCTION sflunisifuufiidanien iy LcD MODULE fidwmia
woinoyfi E0soH
- READ BUSY FLAG & ADDRESS: 81U MEULANIMYUI CURSOR Tiduimus
wesavgii E061H
- WRITE DATA: (¥0u CHARACTER Tu#t Lep figumisnesnogh Eos2u

- READ DATA: 81uS8yafid M1 CURSOR 8y s wmiiavesnsyii E063H

- HoSAOYNIN
wosndomsdeyauuueynsy JunefamoluvedlulninouTnsames Fidaneld
Kwweivuailavldled sn7si76 Wunnfeaadmiy rse22 Tavdoafinisaruguiiama

l-l( ) s 1
voanoinoynINAIuIlednIn RS422 MIMUUY HALF DUPLEX nauguiimmiadu-e) dau
P17 vod lulnsaouInsames laoh

P1.7 = High sziffumsdataya

P1.7 = Low suilumssudoya
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8.1.2 2993A79TUTYYIMDIN SENSOR

nsesnuuusdudvsiiunsduduyn  laofudyamin Sensor 137
. an v, :
dygnuildruaessenmauoniym delddmednniuny s2ss Taumsnssaeuaniuzyes
¥4 Sensor 93 1¥8umMessY 0 veululnsnouTnsamesidudidumessuifionsvaouiunsdl
et o 79 A Q (Y4 A aam A -
s InsAwidnunmeeunwaniuzmshaunazns InsdmisennousniloldfRalng
a 4 4 g vt @ ' ﬂ ' ot o &
(AU %3 Sensor NIHY 32 @1 Taoutudu 4 Zone Tuudne Zone 923 Sensor 8 A3 @4
R 1RTuA N 1-8 szaald 8255 #1 noTn A0-A7 @af1 9-16 dal¥f 8255 41 wdsa Bo-

B7 @77 17-24 191 8255 #2 WOSA A0-A7 HAT 971 25-32 197 8255 #2 WY BO-B7 &

Rl

v

+3

4.7K

TO 8255 PORT
BEC548

INPUTL

_:L _I__ 47UF

7U3-3 2203 Uy IueIn SENSOR

MIMUUeINesezlinszua Ivasindadumiu 22 K Taensg ilalon IN4i48
ihinsiwdaned BC sas himwnsonsunaes s Bias vt Base Tiwe udiifoans

c‘ 9 . 9/ ~ o' v s d' o 9
vianssuavznlasunld Bias i msudmaes lavku laloa IN414s dafieee unu vl
' A : o~

H0MUTVBADMHNANIN High (U Low Tuudaz Board Faluaeeieeiiianue « 4A0L 8 A2
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3.1.3 299993299 U1TBa58n(Ring Decoder)

[] [ et La) dv Y (Y o s
AITBENILLNTAIURTIIT LR suTund I g ndnnisiddouulasveadyyiw

»
~

FunaBuanizds vodlnsdmifidwmugmoltiduseduveoassdnlvnsalnel¥nisderu
nosuTomiIndfy uarlfquniol eodlnlolmimined (Optoisolator) 1HuGI ON/OFE a1
[ o =t & s o o oy
FazvesdygrauiFunifie W ATy rutadauiidens

TELEPHONE LINE
-5
TIP RING 5

Y Y 10K

27K 4N26

o ANAN
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i
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. ) ~ 4 U a e'q ° 3 ci o a’, ar ¥ h
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i 4 o/ L3 a4/ 4 1 'd t [ ' a
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s 3 d J ~ A -
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é L\ N q { o ar 1 ~ ar
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o o o a 4’ o Y s <l rg ] + o 1 o ol
wadussdulasagaiu ohidussdulesaBoudiny i c i 22 pF fignde sl
° Yo A e ot ° ' . A o Y ol
Mmihiniwasdanislszy wazn9551msne Zener Diode 13v(Z) Mifiovmiii
friaussauInaseld usedulilasefiannson Zener Diode (z) Hvzgnirwludaldiy LED
amulusedlalelmames ©OpP1) Taofusdedadiumu 2.7k esidanszualidu LED Tu
ool lalolmamey efidygrnFonidwmugmoinadm!  sshiifivinoauaninesues
I laniudeneiluoedlnleluaoineigndsnining Wissnn1d7uludanss dltusedu

Hugud FeeodTalelmameiozgn ONOFF amdanazveadyanuidon hlTIdTygyn

Wadvouowinnlinnud 2 sec Ut ON uaz 4 sec Jurn OFF aduiulmusinizves
as =

gUUIULITUN

v v
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8.1.4 I9DINILAUMITYNY
MIBBNUUUYDINITIUTz 1 dManN1smMs  ON voINTUTmADT o I iinT s
[} a o Yra o o ol r§ ° ar ' '
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TELEPHONE LINE

TIP RING
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0.001uF
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muquisrdadyann fivivavemsudmas?  anaamm Tavlifanudumu 20 Ala
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dlinofues MPSA92 Hiuinfilnan 1u2193921113@8 Zener Diode i1 18 v 1ifvoiiiu
drtfeaiuates hildidanrmudomwlunsdiniins wSoudun  deswesiauesldesus

4 A s R A ' ' A
uﬂucv‘uad'wnsaﬂmmaaﬂsxmm 600 Iﬂ'ﬁll mmuamnmiagiuama:muauunuuﬁd

LY 1 (YR 4
8.1.5 3995 IUDBASHEF A IUANUDINTANY

Tunseonuuunesdnil 18l lodduS vgtued MTss70 uiwmhillunisoeasia
dyanu Insdwililu Bep

= FORM RING

1N4148
+5
T 9 )
0.1uF NTB8870 0.001UF
100k 2AN=""TOE 10 |

”_ VDD [I&
| 1§0£ 35§ ST/6T /PK
FORH ON- HIJO it s 2N2222
EST L6 300K ]

J.C
IN+
-: @JR.PSIF Q4 |14 PC7

Q3 3 PCEN

3.58MHZ Q2 Itz FL‘.)
7PSCl Ql o1
Dl'—— FROM PC4-PC7 825541
8pscz2 sTD IS

31 3-6 293 00RsHadymaTnd Insfd
v ¥
mahauvesnesdiolidyy i DTMF wnezgndulasiudinnhdines o.iur
LY Y P A - A A .
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eatures

o Complete DTMF Receiver
Low power consumption

R S R )

Internal gain setting amplifier

.
)
¢ Adjustable guard time
e Central office quality
¢ Power-down mode
+ Inhibit mode

¢ Backward compatible with
MT8870C/MTB870C-1

Applications

.Al-

IsS0%-cMOs MT8870D/MT8870D-1

It R A R S R OB A

¢ Receiver system lor British Telecom (BT) or

CEPT Spec (MTB8870D-1)
Paging systems

Credit card systems
Remote control
Personal computers

o & a2 ® o &

Repeater systems/mobile radio :

Telephone answering machine

Integrated DTMF Receiver

RTINS

MRAE

July 1993

9161.002.162.NA 1SSUE 2

Ordering Information
MTB8700DE/DE-1 18 Pin Plastic DIP
MT88700C/DC- 18 Pin Ceramic DIP
MTB87005/D5-1 18 Pin SOIC

—40°Cto +85°C

Description

The MT8870D/MTB8700D-1 is a complete DTMF
receiver integrating both the bandsplit filter and
digital decoder functions. The filter section uses
switched capacitor techniques for high and low
qroup filters; the decoder uses digital counting
techniques to detect and decode all 16 DTMF tone-
pairsinto a.4-bit code. External component count is
minimized by on chip provision of a differential
input amplifier, clack oscillator and latched three-
state businterface:

voD vss VAef INH
) o
PWDN il-—- BlAs
CIRCUIT VRe!
BUFFER
- —— Q1
CH1p cHip HIGH GROUP
POWER  BIAS PILTER AT OIGITAL CoDE .
DETECTION CONVERTER Q
N+ DIAL 26RO CROSSING ALGORITHM AND LATCH
. TONE DETECTORS & .
FILTER
Gs | g LOW GROUP —
FILTER Q4
: ]
1 [ I
——i S0 oA St STELRING { E
cLocks ] 6T _ loGic
—AAA- L——
‘ l
—xx —
0sC1 0sC2 SUGT €st

STO TOE

- e

Figure 1 - Functional Block Diagram



ine 1 Llyg F voo i
IN- €] 2 17 13 suGr
) GS L] 3 16 {3 €St
VRe! C| 4 15 17 swo
- INM ] s 14 |J Q4
PWON L] 6 13 1) Q1
0sCt (] 7 12 ) Q2
0sC2 ¢ 8 11 13 Qs
vss Ci 9 10 |J TOE

18 PIN CERDIP/PLASTIC DIP/SOIC

Pin Description

Figure 2 - Pin Connections

Pina Name Description

1 IN 4 Non-inverting Op-Amp (Input).

2 IN~ Inverting Op-Amp (Input), \

3 GS Gain Select, Gives access to output of front end differential amplifier for connection
of feedback resistor.

4 VRet - | Reference Voltage (Output), Nominally Vpp/2 is used to biss inputs at mid-rail (see .

. Fig. 6 and Fig. 10).

5 INH Inhibit (Input). Logic high inhibits the detection of tones representing characters A, B,
Cand O. This pin input is internally pulled down.

6 PWDN | Power Down (Input). Active high. Powers down the device and inhibits the oscillator.
This pininputisinternally pulled down. Y

7 0sc1 Clock (Input).

8 0SC2 | Clock (Output). A 3.579545 MH2 crystal connected between pins 0SC1 and 0SC2
completes the internal oscillator circuit.

9 Vss Ground (Input). 0V typical.

10 TOE Three State Qutput Enable (Input). Logic high enables the outputs Q1-Q4. This pinis
pulled up internally, :

11-14 Q1-Q4 | Three State Data (Ou(gut). When enabled by TOE, provide the code corresponding to
the last valid tone-paitreceived (see Table 1), When TOE is logiclow, the data outputs
are high impedafice.

15 Sto Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the output latch updated: returns to logic low when the voltage on

\ SUGT falls below Vig,.

16 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected
p a3 valid tone pair (signal condition). Any mormentary loss of signal condition will cause
’ EStto return to a logic low.
17 St/GT | Steeringinput/Guard time (Output) Bidirectional. A voltage greater than Vg,
. detected at St causes the device to register the detected tone pair and update the

: ' | outputlatch. A voltage less than Vig, frees the device to accept a rrew tone pair., The
GT output acts to reset the external steering time-constant; its state is a function of
ESt and the voltage on St.

18 Voo Positive power supply (Input). +5v typical.




Functional Description

The MT88700/MT88700-1 monolithic DTMF

receiver offers small sizé, low power consumption,

and-high performance. its architecture consists of a
bandsplit filter section, which separates the high
and low group tones, followed by a digital counting
section which verifies the frequency and duration
of the received tones before passing the
corresponding code to the output bus,

Filter Section

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

Decoder Section

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

Voo
—_— L o<
Von |——
SUGT Ve
A
ESt
R
St
1]
MT88700/
MT88700-1 tora=(RC)In (Voo Vegd
tarr =(RC)In (Voo / (Voo-Vrsll

Figure 4 - Basic Steering Circuit

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

Steering Circuit

Before registration of a decoded 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 ve(see Figure 4) to
rise as the capacitor discharges. Provided signal

0 - -
A A NEm
10 \ g N ] x=3s0Hz
“ Y Y =440 Hz
/ 1\ DTMF TONES
20 ~
ATTENUATION [ I \ ra170 S:
(ds) [ I \ - C=852Hz
30 T ?;?Z‘O‘?HHxx
/ B e
P - l H=1633 He
—— SN 2N
150 ’ v yd fl \
IR
1 kMz
X v ABCoOD E F G H
FREQUENCY (Hz)

Figure 3 - Filter Response
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condition is maintained (ESt remains-high)-for the
validation period (tgrp), v, reaches the threshold
(Vrsi) of the steering logic to register the tone pair.
latching its corresponding 4-bit code (see Table 1)
into the output latch. At this point the GT output is
activated and drives v¢ to Vpp. GT continues to drive
high as long as ESt remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output fl3g (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 signsl 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 accordingtothe formula:

lgec=tpp +lcTP
Lio=lpa+tcTa
The value of top is a device parameter (see Figure

11) and tpec Is the minimum signal duration to be
recognized by the receiver, A value for Cof 0.1 yF Is

tarp 2 (ReCy)In (Voo / (Voo Vsl

VOO 3 I

c tora={(RiCy)In (Vpo/ Vg
'

SUGT Re=(R4R))7(R) +Ry)

€st a)decreasing to i (o <tqa)
o= (R In{Voo/ (Voo Vis!l

Voo \ tara=(RsCi)In (Voo / Vrgy

€
v Apm{R,A,)/(R,+R
SUGT #RIRIANI IR+ Ry
Ry
ESt

b) decreasing t;y,: (tGre > tgra)

Figure 5 - Guard Time Adjustment

-Ad-

b
: !
Digit| toe | wH | est | o, | q, | o, | q,
ANY L X H b4 z 4 4
1 H X H 0 g, Qo 1
2 Ho| x 0 0 1 0
) H X 0 0 1 1
4 H X H 0 1 0 0
S H X H 0 1 [} 1
6 ] X H_ 0 1 1 0
7 X " Q 1 1 1
L} H X i i 0 0 0
9 M X H 1 0 0 !
o H X H 1 o} 1 Q
. H X H 1 0 1 1
¥ h X " 1 1 0 0
A " t 1] 1 1 3} ]
R O O AT 1 1 0
< H L wol 1 1 1
(o] H L H 0 Q 0 0
A b H L undetected, the output
] H H L code will remain the same
d H H ! asthe previous detected
D H H L code

Table 1- Functional Decode Table

L=L0GICLOW, H = LOGIC HIGH, Z = HIGH IMPEDANCE
X = DON'T CARE

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

Different steering arrangements may be used to
select independently the guard times for tone
present (tgrp) and tone absent (tgra). This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such 3s talk off and noise immunity. Increasing trec
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 tage with
a long tpp would be appropriate for extremely
noisy environments where fast acquisition time and
immunity to tone drop-ouls are required. Design

information for guard lime adjustment is shown In
Figure S,



Applications

RECTIVER SYSTEM FOR BRITISH TELECOM SPEC POR
1151

The circuit shown in Fig. 9 illustrates the use of
MT8870D-1 device in a typical receiver system. BT
Spec defines the input signals less than -34 dBm as
the non-operate level, This condition can be

" attained by chaosirlg a suitable values of Ry and R,

to provide 3 dB attenuation, such that -24 dBm
input signal wil} correspond to -37 dBm at the gain
setting pin GS of MT88700-1. As shown in the
diagram, the componentvalues of Ry and C; are the
guard time requirements when the total
component tolerance is 6%. For better
performance, it is recommended to use the non-
symmetric guard time circuitin Fig. 8.

tors=(RyC o) In [Voo/ VooVl

tora =(R,C)) In (Voo !/ Vi)

Ro=(A\R))7 (R, +Ry

Voo O
SUGT ~ C P
Ry é R,
Notes:
st otes

R,=168K0 £1%
Ry=2.2 M0 £1%
Cy=100nF £5%

Figure B- Non-Symmetric Guard Time Circuit

Voo 1)
<
oTmMr O—|
Input R, MTB88700-1 <,
\ —C| N+ Ll Voo []—t
= . suGr {1 .
a——L] G5 est [0— !
B v sio J———0
O———————¢| v 04 [I———0O
O—————grmon ot
[-T_C 03¢ Qo |F——"20 NOTES:
X L] osc2 g P———0 Ry=102KA 1%
Vs 10¢e |[3— Ry=T71.5KN £1%
Ry=390K0 £1%
€. C, =100 nF £5%
Xy =3.579545 MHz £0.1%
Yoo = 5.0V 5%
LY

Figure 9 - Single-Ended Input Configuration for BT or CEPT Spec
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Maximum Ra'tlngs'

Parameter Symbol Min Max Units

.er Supply Voltage ) Voo 7 v

- -oltage on any pin Vi Vss-0.3 Vop +0.3 \
3| Current at any pin (other than supply)- Iy 10 mA

4| Storage temperature Tstg ~65 + 150 *'C
5| Package power dissipation Pp 500 mw

Ex:eeding these values mMJay cause permanent damage. Functional

Derate above 75 °C at |6 mW/°C. Allteads soldered to board.

operation under thege iondmom it notimplied,

Recommended Operating Conditions - Voltages are with respect to ground (Ve unless otherwise stated.

Paramater Sym | Min | Typr | Max | Units Test Conditions
1t OC Pawer Supply Voltage Voo 4.75 5.0 5.25 v
z Operating Temperature To -40 +85 *C
3 Crystal/Clock Frequency 3.529545 MHz
4] Crystal/Ciotk Freq.Tolerance Afe to.1 %

- DCE]E(IUC&] Characten’s.tics “ Voo =5.0VE S%, Vim0V, .40°C < To 5 +85°C, unless otherwise stated.
Characteristics Sym Min Typ® Max | Units Test Conditions
1] 5 |Standby supply current Inoq 10 25 JtA | PWON =Vp, .
2 ‘,i Operating supply current oo 3.0 9.0 mA
3 : Power consumption Po 15 mW | f¢=3.579545 MHz
Y
4 High level input Vin 3.5 'V | Vpp=5.0V
5 Low level input voltage Vi 1.5 V | Vpp=5.0v
6 ,', Input leakage current /iy 0.1 A T Vin=Vsg ar Vg
7| P |Pullup (source) current lso’ 7.5 20 BA | TOE (pin 10)=0,
l: . Vpo=5.0V
8] s [Pull down (sink) current Is; 15 45 KA 1INH=5.0V, PWDN =5,0V,
- Vpp =5.0V
9 Inputimpedance (IN +, IN-) Rin 10 MQ 1@ 1 kHz
10 Steering threshold voltage | Vyq, 2.2 2.4 2.5 V | Vpp = 5.0V
1" Low level output voltage™ | Vor Vss+0.03) V[ Noload
12 8 High level output voitage Vor Vpo-0.03 V |Noload
13 ; Output low (sink) current lot 1.0 2.5 mA [Voyr=0.4V
-14| y |OQutput high (source) current lon 0.4 0.8 mA 1 Voyr=4.6V
15 I Vref 0utput voltage Vaet | 2.3 2.5 2.7 vV |Noload, Vgp = 5.0V
16 Vaef output resistance Ror i kQ

' Typieal ligures are at 25°C and are for design 21d only: not guaranteed and not subsect 10 production testing,

:
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Operating Characterist
Gain Setting Amplifier

ics Voo =5.0VESR, Ve =0V, 40°C = Ty s +85°C unless otherwige slated.

Characteristics - Sym Min Typ' | Max | Units Test Conditions

1|Inputieakage current hN 100 A [Vess Viy sVpp

2| inputresistance Rin 10 MO

3| Inputoffset voltage Vos 25 [s mv

4 | Power supply rejection PSRR 50 dB | 1kHz

5| Common mode rejection CMRR 40 dB [0.75V= Vi 54.25 V biased

3t Vaer22.5V

6| DCopenloop voltage gain Ayor 32 ds8

7 | Unity gain bandwidth fc 0.30 MHz

8 | Output voitage swing Vo 4.0 Vop | Load 2100 kQ to Vs @ GS
9 | Maximum capacitive load (GS) (<} 100 pF

10 | Resistive load (GS) Ry 50 k0

11| Common mode range Vem 2.5 Voo | No Load

MT8870D AC Electrical Characteristics . Voo =5.0V £ 5%, Vi =0V, 40°C 8 Tg =

+85°C, using Test Chcuil.xhown in

. Fauea 10,
Characteristics Sym Min Typ' | Max Units Notes*
Valid input signali levels 29 o +1 dBm 1,2,3,5,6.9
i (each tone of composite
signal) 27.5 869 | mVapms [ 1.2.3.5,6.9
2 Negative twist accept 8 ds 2,3,6,9,12
(73] [Positive twist accept 8 d8 12,369, 12
4| Frequency deviation accept +1.5% % 2 Hz 12,3.5.9
T Frequency deviation reject +3.5% 2,3,5,9
6| |Third tone tolerance -16 d8  |2,3,4,5,9, 10
h—7— Noise tolerance -12 dg 2,3,4,5,7,9,10
—8 Dial tone tolerance +22 dB 2,3,4,5,8,9, 11

'Typica! figures are at 25 °C and are for design aid only: not guaranteed and not subject to production testing,

*NoTes

1. d0m = decibals above or below 3 reference power of 1 mW into 2 600 ohm load.

2. Digit sequence cansists of all DTMF tones.

3. Tone duration= 40 ms, tone pause = 40 mg,

4. Signal conditlon consists of nominal DTMF frequencies.

S. Both tones in compasite signal have an equal amplitude,

6.Tone pairisdeviated by +1.5% + 2 Hz.

7. Bandwidth limited (3 kHz ) Gaussian noise,

8.The precise dlal tone frequencies are (35QHz and 440 H2) + 2 %.
9.Foran error rate of better than 1 in 10,000,

10-Referenced to lowest level frequency componentin D TMF tignal,
11. Reletenced to the minimum valld accept level,

12. Guaranteed by design and characterization,

Sy,
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MTB870D-1 ACElectrical Characteristics . vo=5.0vts%, v =0v,.10°C s To S +85°C, using Test Clreit
thown in Figure 10,

Characteristics Sym Min Tyd' | Max | Units Notes*
' Valid input signal levels - =3 +1 dBm ;r,estedsagv
(each tone of composite po=>5.
I Sigﬂal) 218 869 mVRMs 1,2,3,5,6,9
i =37 ‘ dem | Tested at
2 i H | I Reject Vpo = 5.0V
nput Signal Level Rejec @9 MVams 153 56,9
= | . T
3 Negative twist accept 8 ds 2,3,6,9,13
4 Positive twist accept 8 d8 2,3,6,9,13
S Frequency deviation accept +1.5% % 2Hz 2,3,5,9
6 Frequency deviation refect +3.5% 2.3,5,9
7 Third tone tolerance - 18.5 dB 2,3,4,5, 9,12
8 - Noise tolerance . -12 _ dB 2,3,4,5,7,9,10
9 Dial tone tolerance +22 do 2,3,4,58,9, 1Y

'Iypiu( figures are at 25 °C and are for design aid only: not guatdnteed and not subject to productian testing,
NOTES

1.d8m = decibels above or below a reference power of | mW intg 2 600 chm load.

2, Digit sequence cantists of ali DTMF tones.

1. Tone duration = 40 ms, tone paute = 40 my,

4. signal condition consists of nominal D TMF frequencies,

5. 8oth tones in compaosite signal have an equal amplitude.

6,Tone pairisdeviatedby £1.5% £ 2 He,

7. Bandwidth limited (3 kH2 ) Gaussian noise.

8.The pveme dialtone frequencies are (350 Hz and 440 Hz) + 2 %.

9.For an errar rate of better than 1 in 10,000,

10. Relerenced to lowest level frequency component in DITMF sngnal

11. Referenced to the minimum valid acceptlevel,

12. Referenced to Fig. 10 Input DTMF tone level at -25dBm (-28d8m at GS Pin)interference frequency range between 480-3400Hz.

13. Guaranteed by design and characterization.
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# ACElectrical Characteristics .vpo=5.0v5%. vy =0V, .40°C 5 To 5 +85°C.. uting Test Circuit shown in Figure 10,

"Z Characteristics Sym | Min | Typ! | Max | Units Conditions
< 1 Tone present detect time toe 5 11 14 ms |[Note 1
}— -
2 Tone absent detect time topa | ~0.5 4 8.5 ms | Note !
T
2 3| 1 |Toneduration accept taec 40 ms | Note?2
“ f—mvi M
4| «} |Tone duration reject RET | 20 , ms | Note 2
S| G |[interdigit pause accept tio 40 ms | Note 2
" 6 Interdigit pause reject too 20 ms | Note2
! 7 Propagation delay (St to Q) teq 8 H 1s | TOE=Vpp
! 81 o |Propagationdelay(Stto $1D) tpoty 12 16 ns | TOE=Vpp
] -/l u —
t 9 T | Outputdata setup (Q to 5t0) tasio 34 us | TOE=Vpg
i
: 10 5,—, Propagation delay (TOE to Q ENABLE) tere 50 R IS%adFo‘ 10kQ,
$ J P
13 Propagation delay (TOE to Q DISABLE) | ‘rro 300 Ry IS%adFof 10kQ,
p
12 ; Power-up time . tey 30 ms . | Note 3
13 :’ Power-down time tep 20 gl
14 Crystal /clock frequency fc 13.5759}3.5795{3.5831| MHz
15 f Clock input rise time teney 110 ns | Ext, clock
16| o [Clockinput falltime thiel 110 ns | Ext. clock
1? : Clock input duty cycle . .| DCct 40 50 60 % Ext. clock
18 Capacitive load (0SC2) Cio 30 pF
t Typical figures are at 25°C and are for design ald only: notguaranteed and not subject to production testing, - e
’ *NOTES:
H

1 1. Used for guard-time caleulation purposes only.

2. These, user adjustable parameters, are not device specifications. The adjustable settings of these minimums and maximums ate
recommendations based upon network requirements, .

3. Withvalid tone present st input, tpy, equals time {rom POWN going low until ESt going high,

[ Voo
4 . <
5 ; DTMF O— .
) Input M MT88700/MT88700-1 !
‘. :S e Lt Voo 1
7, i N - suGT | "
; Ll Gs gt | I——t——nannd 1
. ‘ f [ Le Var st |I——1——O .
{ @) Cl inn . Q4 [}—t—0O
. . O——————]| rown o |I————0O
: ! : osc o |H—F—O NOTES:
: . x-mqm—c 0sc2 qQt |—F—0 Ry, Ry=100k01 £1%

Vs ToEe |[3— Ry=300kfl £1%
CprC=100nF 25%
X-tal=3.57954S MHz 0.1 %

’1

I ’ *. Figure 10 - Single-Ended Input Configuration
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EVENTS A 8 | ¢ | ¢ | f | s«
Wi e ol el o it 4
v | l TONE TONE
in I l TOME #n fn+ o+t [T
lor=bt =t~ - :4~(°‘.
Est M I - ] | -
" ' - -t » t
> N e
St/GT L L v
k1
A L o\ { Ve r— u
. 1
g -l i .
1
. by .“‘ =3 HIGH IMPEDANCE
Q;.Qs4 DECODED TONE # (n-1) ' #n W )
v I +
trsi0 > e 0 i
: j '
StD I N | :
> - "i el
TOE

EXPLANATION OFf EVENTS

A) TONE BURSTS DETECTED, TONE DURATION INVALID, OUTPUTS NOT UPDATED.

8) TONE #n DETECTED, TONE DURATION VAUID, TONE DECODED AND LATCHED IM QUTPUTS.

q) ENO OF TONE #n DETECTED, TONE ABSENT DURATION VALID, QUTPUTS REMAIN LATCHED UNTIL NEXT VALID TONE,

0) OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.

E) TONE #n+ 1 DETECTED, TONE OURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY HIGH
IMPEDANCE),

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

G) END OF TOME #n+ 1 DETECTED, TONE ABSENT DURATION VALIO, QUTPUTS REMAIN LATCHED UNTIL NEXT VALID TONE,

EXPLANATION OF SYMBOLS

Vi  DTMFCOMPOSITE INPUT SIGNAL ,

Est  EARLY STEERING QUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.

SUGT  STEERING INPUT/GUARD TIME OUTPYT. DRIVES EXTERNAL RC TIMING CIRCUIT.

Q,-Qq 4-81T DECODED TONE OUTPUT.

$iD  DELAYED STEERING OUTPUT. INDICATES THAT VALIO FREQUENCIES HAVE BEEM PRESENT/ABSENT FOR THE REQUIRED
GUARD TIME THUS CONSTITUTING A VALID SIGNAL,

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

W MAXIMUM DTMF SIGNAL DURATION NOT DETECTED AS VALIO.

thee  MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION,

tio MINIMUM TIME BETWEEN VALID DTMF SIGNALS,

too MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL,

tor - TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS,

toa  TIME TO OETECT THE ABSENCE OF VALID DTMF SIGHALS,

torr  GUARD TIME, TONE PRESENT. :

tora  GUARD TIME, TONE ABSENT.

Figure 11- Timing Diagram




Features

& Direct replacerncnt lor Moster MXSOY7

* Opurating voltage tonys: 3.5 10 100 Vol

l

[

UM95087

Tone Dialer

& Auxiliary switching functions on-chip

" Mute driver on.chip

= Uses TV crysial standard {3.50 M) 1y durive ol T Minitnuim external ParLs count
ltequencies thus providing very hagh gecuracy  gnd = Multipla key eniry pen-sulectable to uither sinyle tone
stabslity Ut 1Y tone
® Cn-chip reyulation ol duol gny single e ampinyges
General Description {
The UMYSOU7 15 u munoinhe CAOS ustegrated wreunt nance.  single quntact static keyboard inputs; single 10ne
desiyney lor Oual: TuneMultr Frwjuency (DTMFE)  tetg. Wbiv [T aption; wire sunply voltagu coperation with
DPhone dialuy, S reyulated output, Ad the UMYDOBT provides guoud
verformancn lor low ouipul 1one distortion: T.HM.D. <
The UMIS087 was Josignud speahicsily tow e o bege =204
L}
Pin Configuration Block Diagram
"ot 3y e *un
X aof oof 00 Bl
v, ./ TONE® e e . .
vo (] 16 (] 2oY g .
emra ] LRI L :
14 R 001 0nnan yonar Lte,
o C 3 ‘::-w s "-—D—_ hndiiag
1 e
ez ] {m R S e B Y
. UM95087 - ' — o
ca ! | A3 —
E "w e ::-vu e
'——:‘— b - o Pt gt
vss [] n )4 m‘_J P o T .
) “
T <, .
e o e T AR
osco o[ ] I - [ ke
r_“‘""‘“" nand
. Iarter v
€Y 0 Cp ¢ L3




@UMC UM95087

1

Absgh.!u Maximum Ratings* ‘Comments
DC Supply Vc;llagc (Voo = Ves) ... 03V 1o +i0.0v Stresses above thosa listed under "Absolute Maximum °*
Operating Temperature {Topl oo o oo L -30°C 1o +60°C Ratings™ may cause’ pornanent Jarnage to the devics, This
Storage Temparature (Tsrg). oo vvn.. ~-55"C 10 +150°C . is 4 stress fating only and lunctional operation of the devics
Applied Vollage On Any I’in 3t thess or any other conditions above those indicated in

Vi) ceeiiiilll Vg 03 < Vin € Vgg 0.3 the operational sections of this.specification is not implied,
Power Dissipation a4 25°C ... ... ..........500 ;W .

Electrical Characteristics

(Specilication apply uver the opuerauing temperature and 3.5V < Vo 10 Vgg < 10.0V unless otherwise specilied.)

Paruneter Symbol Min, Typ, Max, Uniu Conditions
Operating Voltage Voo 35 10.0 \ .
Standby Current loo 0.25 | 100 HA Voo = 3.5V All outputs unlcaded,
vy o, 0y 2 uA Voo = 10.0V Quullator not running,
) P
ODL‘HHHQ Curreny .._l.l.)g.__. ..... & .'_0... ..-?. :) - ._”_‘.,‘:.. _VE?.'._?_J.Y_ All outpuu univaded,
¢ 50 100 mA | Voo 100y | Osctitator tunning,
Row Tone Outpul Vi 3 W00 504 JinVring . .
5V KV, <100V, R =1k, 825'C
Column Tone Output Ve Jus H00 BV mvems
Tone Output External A hN n Voo " 3.5V :
Load impedance L 150 a Voo = 10.0V ;
= k%
lomx ] -25 mA Voo " 3.5V, Voux = 2.5V, No key enty ,
Coarns Outpeat (o -50 {100 MA | Vop = 10.0V, Vo, = 0.0V, No key ontry |
g loux 0.1 10,0 HA | Vg = 0.0V, Vg« ~0.0V, With key entry |
lowm 05 |20 mA | Vgg =35V :
L VOLM = 0.5V, No key sntry
'OLM 1.0 4.0 mA Voo = 0.0V
Mute Output Curcent
loHM -05 |=-20 mA | Voo = 3.5V, Vo = 3.0V, With key entry
lowa | =10 |0 MA | Vg = 10.0V, Vo = 9.5V, With key entry |
T . ; :
$T1 Input Resistance R 20 100 k| @25°C ,
Tone OQutput Rise ' 1.0 5.0 ms ' T \
Thina f
Colugin to Row 0 0
Pre-Emohasis o2 3. ug
Tone Output THO. -20 8
Distortion
Input High Voltage Vin 0.7 Vgg VYoo \%
:nput Low Voltage Viu Ves 0.3 Voo \
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Table 1: Compatisons ol Specilind vs Actual Tone Freguenciss Genaratai by UM95087
Ouiput Freguency {Hz) s .
Active lnput . p % Erroe®
Specified Actsal

A1 697 699.1 - 4030

R2 710 166.2 ~0.49

A3 H52 u47.4 088 |

R4 Y 94p0 - C 4074 e

[} 1,400 1,219 +0.57

1,338 L hasny -0.32

& R 1,427 1,471 9 L0358 . & .

Cd ‘Y 1,430 1.645.0 +0.73 "
o1 X Error dues not include wscillator unitt,

0 Kd

Row 2 trnne output Column 4 1une vutpyl

Py oy

.F. +ir [_ 1. b4-b g 1 _¥_ ..s_LL..‘ auN
-1 3 By plodd g, ap- b -
Ll ..-.....L...{{H L }- . { N .L 4. 44
b bbb 1 bkt 4 | t o L b L - b =t p4d-]
SHEE WEREEEERE TS .L_. SRR . -4 pcs
q—o—h-i-n—JL4L.-..<.‘ R P § 1O &5 1 —4 L) N
LLEER] ML 0 L ] x._;;-_- ._-,.L_P-Lb
L{4 k- Hidd LL L{H
- - = v
- Q {41 - ) el
b U 44 delde bbb bt b p 4 U L...L....rl -4 b=t
T e b T D B
LH oz '
(T ik .‘LD[?
117 ] : ‘
TIME = 44.7 yvdiv, TIME -~ 18 pu/div,
Fig 1: Sin\h Tone Outputl Wavelorm
Crystal Spucification
H
§
A sandard television color burst crystal is spwilied 1o have Frequency: 1,58 MH2 £0,02% '
much tighter tolerancs 1han naceasary for 1une Qeneravon Rg < 10002, L,, = 96mH, Cu = 0.25pF, Cy = $pF,
toplication. By relaxing the toleranca specification is as C. = 180F
follows: -
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‘e
800 TYPICAL COLUMN é
PEAFORMANCE 7

200 |-

INPUT CUARENT pA °
|

L1 1
V2 3 4 5 6 1 8 9 10

INPUT VOLTS

—
L

Fig 2a: Typical Input Operating Conditions for Ping J, 4,
* 5, and 9 with Voltage Relersnce Vss ¥ 25°C.

L

———— COLUMNS

HOUw?,

Fig 3: Elecironic Input

Pin Description

Keybostd (R1, R2, RJ, R4, C1, C2,C3,C4)

The UMIS087? features inputs compatible with the standard
2.0!-8 keyboard, the inexpunsive single-contact (Form A)
keyboard, and electronic inout {as shown in Fvg 3). The
inputs are stauc {as shown in Eiy. 4} i.e. thera is no noise
gdneration as occurs with scanned or dynamic inputs,
When operating with a kayboard, normal operation is lor
dyual tone generation whaen Jny singte buiton is pushed,
ond single tone 0paration whan two or more butions in the
me tow or column are pushed. Activation of didgonal
.buttons will result in no tone being generated,

When the inputs to the UM95087 are clectronically acti-
vated, input 10 4 singie row and colurnn will result in that
duil tone digit's baing generoted. Input 10 & singls columnn
will result in that column tone being generated.

Input to

=10 -9 -8 -7 .8 -5 4 -3 -3 -1
I I R B D

TYPICAL ROwW
PEARFORMANCE

c= =200 ¥
' g
z
w
- —a0 &
)
. 5
_—-6002
-J-soo

INPUT VOLTS

Fig 2b: Typleal Input Opaersting Conditlons for Pins 11,
12,13, & 14 with Volugs Ralerenca Vg, © 25°C,

Ve
I b ROW INPYUT
n SENSING CIACUIT
. n
Ao ! | stranc ~
1Py T PROTECTION l/
$
, COLUMN INPUT
“C SENSING CIncuirs
CotumN STATIC
1PUT PROTECTION

Flg 4: Row and Column lnputs

multiple columns will result in no tone being generated,
Activation of a single row Is not senued by the internal
circuit of \he UM9I5087. 1f singla row tona Iy dasired,
two columns must be activated along withdhae desired row,

Oscillator (OSCI, 0SCO}

The UM95087 containg an on<hip Inverter wuh suflicient
Ioop-‘[)am to provide oscillation when worl:mq with a low
Tha circuit is designed
to work with 8 crysial cut 10 3.58 MH: 10 give the
The oscillator is disabled whenm
3 key board input is nut sensed,

Any aystal lrequency devistion from 3.670546 MHz
will be reflected in the tone output {requency, Most
Crystals do not vary more than 2 02%.

COst television color-burst crystal,

lrequencies in Table |,
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XMTR Switch (XMTR) .

This pin Is connected to the emilter of an on.chip bipolar
(nmn'uor whose collector is conmecied 1o Voo With no
keyboard input this lfnmislor is turnad on and pulls this
pin up 1o within VBé'ol the Vo supply. When a key-
board entry is sensed, this oulput goes open circust {high
impedance). The XMTR switch output switchs reyardlcss
of the s1ate of the'STT pin input,

Mute Output (MUTE)

The MUTE output is.a conventiondl CMOS gute that pully
to Vss with no keyboard input and pulls to VDO supply
when 2 keyboard entry is sensed, This output 15 used (o
convol auxiliary switching functions that gre reguired to
atuate upon keyboard 1nput, The MUTE DUIPUL switches
regardless of the state of $T1 pin input,

Sinyle Tane Inhibit (§TI)

The ST1 input is used 1o inhibit the yenerstion ol uther

UM35087 Tone Generstor Interface Circuit

than dJual tones 1L has a pullup to the Voo 3nd when
teft Hoauny « « 1-.J 10 Voo. single or dual tones may be
generated. Wi lurced (0 the Ves. 3ny Input situation
trat would normaily result in 3 single tone will now
result in no tone, with a!l other chip fuactions operating
normally, !

Tene Out (TONE OUT)

The TONE OUT is connucted internally in the UMOS5087
o tho ermitier ol an NPN transistor is the on-chip npeva.
tional amplilier which mixes the row and column tones
togetha.  The row and column output wavelorms are
shown in Fig 2a, Fig 2b. These wavelorms ‘are diqi(ally:-
synthesized using on-chip D to A converters. For the
UMYLO8/ dual tong wavelorm, T.H.D. is =20d8 maximum,

Powaer (VDD' Vasl

e ate the puwer suppty inputs Thae UMOS007 s

destgiied to uperat: iam 3,5 (o 10.0 volts,

MR fomemm s ————
— ] 1N U4 ey
T—1bu Fol* = 1:.\0' 2R ss AT T2 03 |
- \
5 = "{i: i § 0w mtals s
04102 ) : 27T [ e .
. L2 MK 2 J z'\ 16{ TONE T n ]
T RAa . s ] our Fif— +fo|=» .
o= . =) || um9s087 ¢, |3 T r
[ Voo c2 4 i
g 13X i aet ca |2 ’
r 27K |
i s ng ? R ILL] ca _3_ .
Nala n gt osci .
RECQL GN N S I Lasgmma| '
./ ) 2.4% XTAL
~ N wute  osco —j’ .
T T ﬁNl\lJ , ‘
mc.|! 8
SIS
-
500 NETWORK
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CMOS 14-STAGE BINARY

COUNTER AND OSCILLATOR

Lty
Ca wa\
\* YV,

MI’URES
H Fully Statle Stages
-1 Bullered Outputs Aveilaule
tonmon Revat Line
MHz Counting ARate @ 10Vde
i Acuive Oscillavor Comiponenty on Ch.p lur
2C or Cryrtat Contiol

SCAINTION

“The SCLANGOAB contsts of an oscillutor weiion
14 rpplecarry Linary countae s1anes. The
10r cuntiguration sllows dasiga o! suthur RC

avstal owillator circuits, A Resetl .ngut it
o which rainty the gounter (o the ol
A high luvai on the Resul line yeuuimohishus

¥y ot function, The state uf the ccunter is od-
one 1ty in Dinory Urddr on (he Argative
uon of the Cloch inout P, Al inpu.t and out.
wwy lully bulfersd, Qutouts are ava laule (rom

i through 10 any 12 theouyh 14,

 Apghicsiont include Limars, frcuusrcy dendars,

H:irtmu and countsr controis,

TNUTH TADLE

CONNECTION DIAGRAM
{all parkagos)

VopQtlo a3 €2 R 3 3 &
1 . - L | ! ! .
16 45 1y 1) 12110 g
SCL4060AB
| 2 3 ! S ] ! 3
] 1 T | LN\ 1 1
Q12 G13 U4 Q6 A6 Q7 Q4 Veg
’ . 14

Add wltix for pachage:
18.01n Curdio
18-01n Caramie
1G-pin €oony
16.0in Flat
Chip

oG

HECOMMENDOED OPERATING COMDITIONS

Fue maxinum reliatulity: R

o [eroex | weser QUTPUL STATE UC Supply Voltaye Yoo VY53 e 15 Ve
' i 2 St i B | Opurating Temodeatury Ta
e et b C. O, F, H Cuvive 5510 #1135 9¢
] T (AN Gureun serie E Davica -1Q to +85 ©C.
R A e QOentCme
e NN LOGIC D!AGRAM .

oy g o g

}—{«
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ISD1200/1400 Series

Single-Chip Voice Record/Playback Devices

12-,16-, and 20-Second Durations

B BN INFORMATION
STORAGE
DEYICES
H ".‘.'-1-~.:m 4 .
- P e
b
GENERAL DESCRIPTION

/1400 ChipCorder™
single-chip record/playback
messaging applications: The
n-chip oscillator, microphone
ain control, antialiasing filter,
smoothing filter, and speakeramplifier. Aminimum record /.
playback subsystem can be configure

d witha microphone, a
speaker, several p

assives, two push-buttons, and a power

atilememory cells, providing
ge. This unique solution is made
patented Direct Analog Storage
whereby voice and audio signals are’
in their natural analog form, into EEPROM
mejnory. Direct analog storage allows natural voice

reproduction in a'single-chip solid-state solution.

FEATURES

* Easy-lo-

use singl'e-chip voice record/playback
solution

= No external ICs required

~ Minimizes external components

High-quality, natural voice/audio reproduyction
Push-button interface

= Playback can be edge- or level-activated
Zero-power message storage
- Eliminates battery backup circuits

100-year message relention (typicah
100 K recard cycles (typical)
On-chip clock source

1ISD1 zori/‘s 400 SERIES SUMMARY

- |'Minimum | Maximum
Part Duration { Input Sample | Upper Pass
Number | (Seconds) Rate (KHz) Band (K}z)
1SD1210 10 64 27
ISD1212 - 12 5.3 23
1SD1416 16 8.0 34
1SD1420 20 6.4 2.7

No programmter or development sysiem needed
Fully addressable to handle multiple messages
Automalic power-down niode

- Enters standby mode immediately follbwving
a record or playback cycle

= Standby current 0.5 uA {typical)

Single power supply

Available in DIP, SOIC, and die

form for Chip-
on-Board (COB) Module asse

mbly

1ISD1200/1400 SERIES BLOCK DIAGRAM
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DETAILED DESCRIPTION

Basic Operation

The 15D1200/1400 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:

ISD’s patented DAST technology provides natural record
and playback: The input voice signals are stored
directly in nonvolatile EEPROM cells, and repro-
duced without the synthetic effect often heard with
digitalsolid-state speech solutions. Acompletesample
“is stored in“a single cell, minimizing the memory
necessary to store a recording of a given duration,

Automatic PowerDown Made :

" Atthe end of'a playback or record cycle, the ISD1200/
1400 Series devices automatically return toa low-power
standby mode, consuming typically 0.5 pA. During a
plé’yback 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. i,

Addressing (oph’énal)

In addition to providing simple message playback,
the ISD1200/1400 Series provides a full addressing
capability. ,

The ISD1200 Series storage array has 80 distinct
addressable segments, while the ISD1400 Series
storage array has 160 distinct addressable segments,
providing the following resolutions. 2

Part Number '

PRELIMINARY DATA SHEET

1SD1200/1400 SERIES PINOUTS

AD 1] o — 28 Veeo

At 2 — 27 Rec

A2 3 = 28 XCLK
Al 4 I 28 RECLED
At s ) 24 PLAYE
As 6 [y 23 PLATL

ne 7, 1ISD1200 522 we

NC B . (T3 21 ANAOUT

a8 9] ISD1400 {5 20 anamn

A7 10 . 3 19 AGC

NC 11 ] I 18 MIC REF
Vsso 12 . 3 17 MIC
Vssa 13 ] [ 18 veea
SP. 14 ] [ 15 SP-

DIP/SOIC

Note: NC means Must Not Connect

PIN DESCRIPTIONS

Note: The REC, PLAYL, and PLAYE signals are all debonnced for
Y50 ms. on the rising eidge to prevent a false retviggering from o push-
button switch. ..

Record (REQ)

The REC input is an active-LOW record signal. The device
records whenever REC is LOW. This signal must remain
LOW for the duration of..lhe recording. REC takes
precedenceovereither playback (PLAYE or PLAYD)signal.
If REC is pulled LOW during a playback cycle, the
playback immediately ceases and recording begins.

A record 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. Playback continues until

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 HIGH during a

playback cygcle will not terminate the current cycle.

i

Playback, Level-Activated (PLAYL)

When this input signal transitions from HIGH to LLOW, a

layback 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 rdached. The
device automatically powers down to standby mode
upon completion of the playback cycle.

Note: In playback, if either PLAYE or PLAYL is held LOW
during or OVERFLOW, the device will still ‘enter

Resolution
1SD1210 125 ms
ISD1212 150 ms
» ISD1416 100 ms
1SD1420 ‘ 125 ms
' 4
“‘. ."
.
PR )
2.
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’ 1
standby and the internal oscillator and timing generator
willstop, However, therising edgeof PLAYEand PLAYL
willnolonger be debounced and any subsequent falling
edge ipresent on the input pins will initiate another
playback. h :
1

Record LED Output (RECLED)
The output RECLED is LOW during a record cycte. It
can be 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 pinviaa
. series capacitor. The user-selectable value of the input

series capacitor (together with the 10K ohm resistance
internalto thechip) determines the low-frequency cutoff

-

for the ISD1200/1400 Series passband.

Microphone Reference (MIC REF) |

WhenMICREFis ACcoypled tothe microphoneground,
the recorded noise ‘level is significantly reduced.
Groyngd pgise is referenced to the p’reampliﬁer. If this
pinis not used, it must NOT be connected to any signal
or voltage. It must floal.

Analog Output (ANA oun z
The microphone 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 (AGQ) 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
chosen 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. Al

g 2
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 recordablesound from .

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

&

3
+

A

A

1ISD1200/1400 SERIES

parallel between the AGC pin and Ground.
Recommended values are 470 KQ and 4.7 uF. The
“attack” time of the gain control is determined by the
sourceresistance(5 KQ)and the external capacitor. The
“release” time is determined by the external resistor and
capacitor. For AGC voltages of 1.5 Volts and below, the
preamplifierisatits maximum gainof 24 dB. Reduction
inpreamplifier gain occurs forvoltagesofapproximalely
1.8 Volts. If the AGC function is not desired, the AGC pin
can be tied to Ground and the preamplifier gain will be
held at its highest level of approximately 24 dB.

It operating at voltages above 5.5 V. insert a 5.1 KQ
resislor in series with the capacitor from pin 20to pin 21
to minimize distortion.

Speaker Outputs (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,thetwoopposite—polan'tyoulpulsprovide
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
not required. Asingle-ended connection will require an
AC-coupling capacitor between (he S pin and the
speaker. The speaker outputs are in a high-impedance
state during a record cycle, and held at Vssa 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 Veep

Analog and digital circuits internal to the ISD1200/
1H00 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
togetherasclosetolhesupplyaspossible.ltisimporlm\t
that the power supply be decoupled as close as possible
to the package.

Vssa and.Vsso (Ground)

Similarto Veeqand Veep, the analog and digital circuits
internal to the 1SD1200/1400 Series use separate
ground buses to minimjze noise. These pinsshould be
tied together as cluse as possible to the device.

Devember, 1993
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' 1SD1200/1400 SERIES

TABLE 1. OPERATIONAL MODES

PRELIMINARY DATA SHEET

~

Adiiress ’ '“ Jointly*
Ctrl. (HIGH) Function Typical Use Compalible
‘AQ' Message cueing Fast-forward through messages Ad
Al Delete EOM rnarkers Position EOM marker at the end of the last message A3, Ad
A2’ Unused
A3 Looping Continuous playback from Address 0 Al-
A4 Consecutive addressing | Record/Play multiple consecutive messages A0, Al
A5 Unused

* Indicates additional operational modes which can be used simultaneously witls the given nule.

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 ISD1200/1400devices, butarema pped
outside the valid address range. When the two Most
Significant Bits (MSBs) are HIGH, 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 1SD1200/1400
address space. Later operations can begin at other
address locations, depending on the 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. i

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,

]

T e

g

(Note: The two MSBs are on pins 9 and 10 for each
1SD1200/1400 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. © -

A0 — Message Cueing (PLAYE or PLAYL only)

Message Cueing allows the user to skip through
messages, without knowing theactual physical addresses
of each'message. Each control input LOW pulse causes
theinternal 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.

Al — Delete EOM Markers (REC only)

The Al Operational Mode allows sequentially recorded
messages lo 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 located
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 puinter will reset
when a message is played through to an EOM marker.
The A4 Operational Mode inhibits the address pointer
reset, allowing messages tobe played back consecutively.

A5 — Unused

Single-Chip Solutions That Speak For Themselves ™
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/L:CATION SCHEMATIC

1SD1200/1400 SERIES

13

Vee _\LCC Vee ISD1200/1400 : Vc—c_ Vee Vee
28 - C
oot L.
A2 VCCA 12 0.1 uF 1 KQ 16 (2
Ss0 SPEAKER
13 -
| A3 Vssa T] =
A4 SP+ I }
AS sp- |2
A6 ANAIN —3°————_—_L(_:3 p
AT . ) . A2 . C1] 229 uF
PLAVL - ANAOUT PELAAAA—T O-44F BT
PLAYE - 5.1 Ki2 10KA | ELECTRET
b . . Ca MICROPHONE
REC  MICREF 55
17 A pF
“MIC
35 RECLED ¢ *AGC =
L 1KQ 250 XCLK « =
= 6
= Rs 4.7 pF
é 'n ]/?f 470 KN -—l

;)El:: ISD Application Notes and Design Manual availuble

FUNCTIONAL DESCRIPTION EXAMPLE

The following example operating sequence demon-
strates the functionality of the 1SD1200/1400 Series devices.

1, Record a message filling the address space,

Pulling the RET signal LOW initiates a record cycle from
the beginning of th¢ message space. If REC is held LOW,
the recording continues until the message space has
been filled. Once the message space is filled, recording

ceases. The device 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 recording
~ has filled the message space, the entire message is
_ 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 messdge space. If
PLCAYL 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 HIGH any time during the play- back
cvcle, the device stops playing and enters the power-
downmode. Asubsequent falling edgeon PLAY Linitiates
a new play cycle fromi.the start address. -

5. Record (interrupting playback).

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

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

Arecord operation need not {ill the eniire message space.
Releasing the REC signal HIGH before filling the message
space causes the recording to stop and an end-of-
message markertobe placed. The device powers down
automatically.

7. Play back a message, partially filling the address space.
Pulling the TLAYE or PLAYL signal LOW initiates a

playback cycle which is then completed when the end-
of-message marker is encountered, Mlayback ceases and
the device powers down,

8. RECLED operalion.

The RECLED output pin providesan active-LOW 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 Jdue to the message space
being filled. . '

Devembwer, (9423
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APPLICATIONS NOTE ,

Some users may experience an unexpected recording
taking place when their circuit is powered up, or the
batteries are changed and Vc rises faster than REC. This
undesired recording prevents playback of the previous!
recorded message. A spurious End Of Message (EU'M%
marker appears at the very beginning of the memory,
preventing access to the original message, and notmng is
played. .

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

PRELIMINARY DATA SHEET

the control pin vollage up with Ve as it rises. Once the
voltage is HIGH, the pull-up device will keep the pin
HIGE 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 all
circuit designs will exhibit the spurious marker, It is
recommended, however, that the capacitor is included for
design reliability. A more detailed explanatxon and
resolution of this occurrence is described in the ISD
Application Notes and Design Manual.

ABSOLUTE MAXIMUM RATINGS (ISD1200/1400 SERIES - PACKAGED)

Condition

Value

Temperature under bias

-65°Cto+125°C

Storage temperature range

-65° Cto +150°C

Voltage applied to any pin

(Ves - 0.3 V) o (Ve + 03 V)

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

(Vss -1.0V)to (Vcc +1.0V)

Lead-temperature (soldcnng - 10 seconds) 300°C
VCC Ves -03Vto+70V
Stresseshibove those listed may cause permnnem dumage to the device. Expusure to the absolute mayinnan ratings may n/’/ul device reliability,

1

DC PARAMETERS (1ISD1200/1400 SERIES - PACKAGED) .
Operating Conditions: Ty =0°1070°C, Vec = 4.5 V10 6.5 V M, Vs = 0 V 2 ynless othenwise noted

S50 -
3 Typical talles @ Ty = 25° Connd 5.0 V.,
Ve amd Veeo conneeted dugether.,

Symbol | Parameters Min | Typ® | Max Units | Conditions

ViL Input Low Voltage 0.8 \%

Viyg Input High Voltage 2.4 \

Vou Output Low Voltage 0.4 \% lor=4.0mA

Vou Output High Voltage 24 IV log = - 1.6 MA

Icc Vee Current @ 5.5 V (Operating) .15 30 mA Vee=55V, Rgxp=oo @

lce Vcc Current @ 6.5 V (Operating) 15 35 mA Vee=65V, Rexp =00 ¥

lsg Ve Current (Standby) 05 |° 10 HA it

It Input Leakage Current | +1 HA s

liiro Input Current HIGH w/Puil Down 130 HA Force Ve 0119
) Rext Output Load Impedance 16 Q Speaker Load

Ruane Preamp In Input Resistance 10 KQ Pins 17, 1R

Ranale | Analn Input Resistance 3 KQ

Aprg; Preamp Gain 1 24 JdB AGC =00V

Aprea _ Preamp Gain 2 ~I5 - 15 JB ACC=25V

Aarp AnalntoSP+/- 22 dB

Racc AGC Output Resistance 5 KQ

lprey Preamp QOut Source -2 mA @Voyr=10V

lprerL Preamp In Sink ' 0.S mA @ Veoyr =20V
Nuotes:1. Ve s Ve = Veeo. 5. REC, FLAYL, minl PIAYE must e Veep.

L Vssa Vg m 6. Pin 26,

ZoApplivs only W (SO 1200 and [SO LI futune tversion (e paaxe 1),

Single-Chip Solutions Tt Speak For Themselivs ™

Dhvemlser, 1omy



PRELIMINARY DATA SHEET

1SD1200/1400 SERJE:

~ARAMETERS (ISD1200/1400 SERIES - PACKAGED)

Operating Conditions: Ty = 0°10 70° C, Ve = 4.5 Vt0 6.5 v ), Vss=0V 2,

unless otherwise noted

Notes: 1. Ve = Vieey = Veen.-

2. Vss=V, S
3. Typical tulues QT =25°C.50 V,aml 6.2 K}z

ssA = Vsep.

4. Wil 12 KQ series resistor al ANA IN.

3. Low-frequency crtoff dey

6. Typical tulues @ Ty=25°Camt 50V,

enls upon tnlue of

sample rate,

external.cagnicitors (see Pin Descriptions),

A- o
£%Symbol Characteristic Min | Typ® | Max | Units | Conditions
THD Total Harmonic Distortion 1 , % @1 KHz
TLED! RECCED ON Delay .5, lsec
Tiem RECLED OFF Delay 48.6 nisec
Tg A3 Loop Setup Time 300 nsec BB
Ty A3 Loop Hold Time 0 nsec T
Trrup Record Power-Up Delay 32 msec
Trroo Record Power-Down Delay 32 msec
Terup Play Power-Up Delay 32 - | msec
Treon |- Play Power-Down Delay 8.1 msec
Pout Sﬁeaker Output Power 122 mW Rexr=16 Q2
Vour Voltage Across Speaker Pins: 1.25 2.5 Vpp | Rexr=6000Q
Vi MIC Input Voltage 20 mV Peak-to-Peak
fsz ANA N Input Voltage ) mv Peak-to-Ieak
. . J T g
AC PARAMETERS
ISD- | ISD- | 1SD- | ISD-
Symbol Characteristic 1210 | 1212 | 1416 | 1420 | Units Conditions
Fg Sampling Frequency (max) 6.4 53 8 6.4 Kiiz Internal Oscillator
BW Bandwidth (max) 2.7 2.3 34 2.7 Kiiz 3.dB Roll-Off Parint 5
Trew Record Pulse Width (inax) 10 12 16 20 sec.
TeLay Playback Duration (min) 10 12 16 20 sec.
. Tiep: | RECLED OFF Delay 486 | 583 | 389 | 486 | msec ©
Trrup | Rec. Power-Up Delay 32 39 26 32 - | msec %) ~ s
Trroo | Rec. Power-Down Delay 32 39 26 32 msec 6
— a"up_| Play Power-Up Delay 32 39 26 32 msec o)
Trroo | Play Power-Down Delay 8.1 9.7 6.5 8.1 msev t6) ¢

[hxvmlner, [y
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ISD1200/1400 SERIES

PRELIMINARY DATA SHEET

TIMING DIAGRAMS (1SD1200/1400 SERIES -~ PACKAGED)

RECORD

2‘1 - THPW . . - TRRW l
‘ REC A N /J
—

[~ TLeos " *—TLe02
RECLED \‘\_ / \
Ts |~ =Ty Tg (4> |— Ty ~——=
AD- A7 9/.
Mic/
Ana In - ‘ W MM S N N————
gy : Treup —>! |*—Tapoo
j
e -k '
PLAYBACK
e, XX TR
I TrLay - -
PLAYL N L RN Vs

N /i \ /

Ts (= ~<—TH~j/ Ts 4___..4-—T|.L—:1/ Ts =Ty ' ,
/ g

Ao-AT ——y . X p - | :
Sl WA MAM Y A 1

—* +—Tppuo - |*——Trroo ™ |*—Teroo —*| |=*—Tppyo

Note: REC must be HIGH for the entire duration of a playback cycle.

H - Single-Chip Solutions That Speak For Themselies * Devenber, 199



/)LUTE MAXIMUM RATINGS (ISD1200X/1400X SERIES - UNPACKAGED DIE)

ditlon

Value

sbge temperature range

T65°C 10 150°C

gtage applied 1o any pin

(VSS - 0,3 V) to (VCC + 03 V)

Stage applicd to any pin
Input current limited to + 20 mA)

(Vgg- 1.0V 10 (Ve + 1.0 V)

Ve - Vss

-03Vi+70V

ises abuve thuse listed my causespermanent damage to the device, Exposure 10 the absolule maximim ralings mny affect devive relinlility,

$ PARAMETERS (1SD1200X/1400X SERIES - UNPACKAGED DIE)
Dperaling Conditions: Ty = 0° to 50° C (amblenl), Ve = 4.5 V 10 6.5 V (1] Vss =0V ?; unless olhenwvise noled

‘ Tarameters : ' Min | Typ@./- Max Unils Conditions
Vii .- | InputLow Vollage ‘ ' 08 \
Vi .~ fnpnl I ligh}Vollag’e ] 124 v
' VOL" | Oultpul Low Voltage 0.4 Vv IoL =4.0 mA
Vorn o ytput High V()llage ' 24 N o= 1.6 mA
e - .'V(:-(; Currenl @5.5 V (Operaling) 15 30 MA | Ve =55 Vo Ryyp =00 (1
Iec « Ve Current @ 8.5 V (Operaling) 15 35 mMA | LVee =65V, Rxp = oo
lsy Vee Current (Standby) 0.5 10 BA s =
T JInput Leakage Current +1 HA - (15) . -
o Inprt Curreng 1 IGE w/Pull Down 130 HA Furce Ve ® @)
Rexr - ‘Chutput Load Impedance . . 16 Q Speaker Load
Rmie Ureamip In Input Resislance 10 K Lins V7,18~ ~
Ranalt | Analn Input Resistance " 3 KN o
Aprel Prearnp Gain | . ‘24 _ di LAGC=00V
Aprer Preamp Gain 2 - 45 - 15 . dB - AGC =25V,
Aagp AnalntoSP+/-. 22 LR
Racc AGC Qutput Resistance 5 K2 )
lerent Preamp Out Sonirce .2 mA OVour=10V
Ipger, I'reamp In Sink 0.5 mA OVoyr=20V

Nutes: 1. V¢ = Veca = Veen.

2 Vss = Vssa= Vigpy.
Lo Wypical exilues @9 Ty = 25° Caml 5.0 V,
4. Ve ommnd Vi eonmrected together.

S. REC, FTAYT, wind FTAYT must Ie Vieen.

L 6. lin 26, ~

2o Applivs ondy 1o 1SDT2O0 mnd ISOTUK futier versiont Eyev puye 11

IRvender, 148
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~0 SERIES

PRELIMINARY DATA SHEET —_——

~+ PARAMETERS (1SD1200X/1400X SERIES - UNPACKAGED DIE)
Operating Conditions: T, = 0° to 50° C (ambient), Vec=45V106.5 V™, Voo =0V unless otherwise noted

Symbol | Characteristic Min | Typ® | Max Units | Conditions
THD Total Harmonic Distortion 1 % @1Kllz
Tieos RECLED ON Delay 5 Hsec
TCep2 RECLED OFF Delay 48.6 msec
Tg A3 Loop Setup Time 300 nsec
T A3 Loop Hold Time 0 nsec
Trruo Record Power-Up Delay 32 7 msec
Trroo Record Power-Down Delay 32 msec
Trpup Play Power-Up Delay 32 { msec
. Trrop Play Power-Down Delay 8.1 msec
..POU"I' Speaker Output Power 12.2 mW Rexr=160
J\LOUT Yoltage Across Speaker Pins 1.25 25 Vpp | Rexr=6000Q
’ Vivi | MIC Input Voltage 20 mV Peak-to-IPeak 4
Ving ANAIN Input Voltage 50 mV Peak-to-Peak

:

.
.. M
1K : | ,
. .o

AC PARAMETERS

N : | ISD-| 1sD-| 15D-| ISD-
Symbol Characteristic 1210 1212 | 1416 | 1420 Units Conditions
Fs. Sampling Frequency (max) | 6.4 5.3 8 64 | KHz Internal Oscillator
BW Bandwidth (max) 2.7 23 34 27 KHz 3 dB Roll-Off Pyint
Trpw Record Pulse Width (max) 10 12 16 20 sec. - .
Triay | Playback Duration (min) 107 12 16 20 sec.
... Tueo2 | RECLED OFF Delay 486 | 583 | 389 | 486 | msec )
Treup | Rec. Power-Up Delay 32 39 26 32 msec )
Tirpp | Rec. Power-Down Delay 32 39 26 32 msec ©) 4
Teruo | Play Power-Up Dela y 32 39 26 32 msec 0 '
"M pppp | Play Power-Down Delay 8.1 9.7 6.5 8.1 msec L

Nutes: 1. Vec = Veea=Veep.
2. Vss = Visa = Vssp.
3. Typical tnlues @ Ty = 25° C. 5.0 V.and 6.2 KHz sample rate,
4. With 12 KQ series resistor at ANA IN.
5. Low-frequency cutoff depernds upon value of externnl capcitors (see Pin Descriptions).
6. Typical valies @ Ty = 25° C aml 5.0 v, '

0 - Singlc-Clu'p Solutions That Speak For Themselpes '™ Decemiser, 1993



TATEmm s eTRae

JX DIE BONDING PHYSICAL LAYOUT '

e~

PRELIMINARY DATA SHEET

1SD1200/1400 SERIES

ISD1200X

I. Dle Dimenslons
X:172.2 £t mils
Y:'138.2 ¢1 mils

{i. Dle Thickness

21 mils

iil. Pad Opening (min)
88 x 112 mlcrons
, (3.46x 4.41 mlis)

A2 A1 A0 Vcco REG XCLK
a3\ \ |\ ./ [/ Fecen
MR L L N

= #+4—~ PLAYE
Asdy a

I~ PLAYL
1SD1200X
A§ —1-u NA OUT
A7 —-u -

4 B~ ANA IN

NeTa /) [run Ny
AGC
Vsso / /

Vssa SP+ SP- Vcea MIC MIC REF

lSD_j‘_ZOOX PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER (u1um)

Pin | PjnName X Axis | YAxis || Pin Pin Name X Axis | Y Axis
A0 Address 0 364 | 15896 || Veen Ve Analog Power Supply |~ 780, | -1552.4
Al Address 1 -1648.4 1589.6 MIC - Microphone Input 992 -1590
A2 Address 2 -18164 | 15896 | | MICREF | Micophone Reference 1169.2 | -1590
A3 Address 3 -20136° | 15156 AGC Automatic Gain Control 19784 | -1590
Ad Address 4 -2013.6 1337.6 ANA IN Analog Input 2005.6 | -1196.4
A5 Address 5 -20136 | 11296 | | ANA OUT | Analog Output 19912 | 9952
Ab Address 6 -2013.6 -831.2 PLAYL Level-Activated Playback 20044 | 12244
A7 Address 7 -2013.6 | -1022 PLAYE Edge-Activated Playback 20144 | 13928
NC No Connect -2013.6 | 13616 | [ RECLED | Record LED Qutput 20124 | 15876
Vsso | Vss Digital Power Supply | -1893.6 | -1583 XCLK No Connect (optional) 1581.2 | 1589.6
Vssa | Vss Analog Power Supply | -357.6 | -1588 REC Record 752.8 | 1589.6
SP+ Speaker Output + -172 | 15128 | [ Veep Vce Digital Power Supply -18 1545.2
SP- Speaker Output - 4124 | -15128

Nul{, Yie dimensions amnl pinfpad positions may be subject lo change. Plense contuct
ISD Sules Offices or Representutives to verify current or future spcifications.

Dacenmbwer, 11093
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.0/1400 SERIES

PRELIMINARY DATA SHEET —_—

00X CURRENT DIE BONDING PHYSICAL LAYOUT . ‘

A2 Afl A0 Veep REC XCLK
Y R N A
M~y b d AT i [ -RECLED
1ISD1400X A —) =l BTAvE
l. Dle Dimensions © . A5—1m L
X:211 341 mils PLAYL
Y:207 +1 mils
il. Dle Thickness ISD1400x
21 mils e
Ab~ly o ANA OUT
ll. Pad Opening (min) A? iy o
' 102 mlcrons NG —+a ~~ANA IN
4.3 mils)
( N — D A X L U S

Vssa SP+ SP- Veea MIC MIC REF

100X PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER (1m)

z

! [*Pin Name S| XAxis | Y Axis | | Pin Pin Name | X Axis | Y Axis .

. Address 0 -17125 | 24455 Veea Vee Analog Power Supply | 9522 [ 2412
Address 1 ’ -2068 24455 | | MIC Migophone Input 1217.5 | -2459
Address 2 -2278 24455 | | MICREF | Microphone Reference 1439 | .2459
Address 3 -2509.5 | 2368 AGC Automatic Gain Control 24505 | -2410
Address 4 25095 | 21455 | [ ANAIN Analog bput 24845 | -1980.5
Address 5 25095 | 18855 | | ANA OUT Analog Output 2466.5 | -17155
Address 6 25095 | -15255 | | PLAYL Level-Activated Playback 24955 | 1989
Address 7 -2509.5 | -1764 PLAYE Edge-Activated Playback 24955 | 2201
No Connect L | 2095 | 21785 | | RECLED | Record LED Output 2493 | 2443
Vss Digital Power Supply | -23595 | 24565 | | XCLK No Connect (optional) 1970 2455
Vss Analog Power Supply | 4695 | -24565 | | Rec™ Record X0 | 2455
Speaker Output + -29 -2362.5 Veeo Vce Digital Power Su pply =525 | 23v0
Speaker Output ~ 508 | -23625 )

Die dimensions and pinfpad positions may be subject to change. Please contact
ISD Sales Offices or Representatives to verify current or fieture specifications.

Single-Chip Soltetions That Speak For Themselres ™ Pecember, 1993
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1SD1200/1400 SERIES

PRELIMINARY DATA SHEET

TURE DIE BONDING PHYSICAL LAYOUT

A2 A1 A0 Veco REC XCLK

‘[ / / /RECLED
o

o

ISD1400X FUTURE

Ad_ I ol PLAYE
I, Dle Dimensions AS — "
X:206.9 +1 mils . " ] PLAYL
¥:202.3 +1 mils

Il. Dle Thickness 1SD1400X FUTURE

21 mlis - "
sl —— ANA OUT
IIl. Pad Opening (min) AT—T2 M
100 x 112 microns Ne—"] [ f y ANA IN
B
(3.9 x 4.4 mits) 2 1 ~acc

w777+ | Y\

Vssa SP+ SP- Vcca MIC MIC REF

UTURE PIN/PAD DESIGNATIONS, WITH RESPECT TO DIE CENTER (um)

Name | X Axis | Y Axis| | Pin Pin Name X Axis | Y Axis
ressQ -13325 1973.8 Veea Ve Analog Power Supply | * 7795 - -1936.2
iress 1 2116289 | 19738 | MIC Microphane Input - 915 | -19738
iress 2 i -18089 |[. 19738 | | MICREF | Migophone Reference 11687 | -19738
dress3 -2014.1 1910.2 AGC Automatic Gain Control 19779 | -19106
dress 4 20141 | 17226 | | ANAIN | Analog Input 20051 | -15802
dress5 -2014.1 | 15198 | | ANAOUT| Analog Output 1990.7 | -1379
dress 6 -2014.1 | -1214.6 PLAYL Level-Activated Playback 20139 1608.6
dress 7 -2014.1 | -1399.8 | | PLAYE Edge-Activated Playback 20139 | 1777
» Connect -2014.1 | -17454 | | RECLED | Record LED Output 20119 | 19718
; Digital Power Supply | -1894.1 | -1971.8 | | XCLK No Connect (optional) 13807 | 19738
; Analog Power Supply | -358.1 | -1971.8 | | REC Record 7523 | 19738
eaker Output + -17.7 | -1896.6 | | Veep Ve Digital Power Supply 485 | 19294
eaker Output - 4119 | -189.6

3
cnsions aid pinfpad positions may be subject to change. Pleast contact
‘s Offices or Representatives o verify current or fitlure specifications.
k

93 Single-Chip Solutions That Speak For Themselves ™
PRELIMINARY DATA SHEET - =
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J0/1400 SERIES

AGE DIAGRAMS

PRELIMINARY DATA SHEET

«d Plastic Dual In-Line Package (DIP) Type P

INCHES MILLIMETERS
—LLanoaoonoonn Min | Nom [Max [ | Min | Nom | Max
. A | 1.445] 1.450 [1.455| | 367 |36.83 | 36,95
O - O BI 150 st
. B2 | 065|070 |.075 || 165 | 1.78 | 191
JUUUUUUUUUUW ——
C1 | 600 625 | | 15.24 1388
A g2 ¢! C2.| 530 | .540 | 550 | | 1346|1372 1397
Pl ce— '
D | .115] .120 {125 || 2.92 | 3.05 | 5.18
i T T E | 125] .130 | 135 || 3.18 343
] I F | 015 018 [.022]] 038 | 046 | 0.36
§| JoV G | 055] 060 | 065 [ 140 ] 152 | 165
He —iHi— -G ] : -
_ . H 100 2.54
8 | oo | 7 |15 w7 | s
d Plastic Small Outline Package (SOIC) Type ] .
AARERAARRRGRE: INCHES MILLIMETERS
: o Min |Nom | Max || Min | Nom | Max
A 1706 | 714 | 718 [[17.93] 1814 | 18.1
) & B | .086|.088 .00 || 218] 224 229
C | .340 | 346 | 350 || 864 | 879 | 8.89
ERERRER LR D [ 004|007 | 010 || 102 .178 | 354
: A— [——G E | .014] 016 | .020 || 360 | 410 | 480
}'——C —-{
- N, ’ F 050 1.27
:mmm B J‘%’L G | 463 | 470 | 477 [[ 1176 | 12.00 | 12.12
” ! l T , ' H [ .020 | 031 | 042 || 510 .790 | 107
<l ~lel- L
Single-Chip Solutions That Speak For Themselves ™ Ducember, 1993
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