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ABSTRACT

In this project present THE SECURITY SYSTEM USING FPGA which use infrared sensor to
defend and detect the invader on system’s areca when the detector detect the intruder, the system will
immediately alarm and automatically placing a call via telephone line To ensure that the alarm will

immediately alert.
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. . q =&
VHDL (VHSIC Hardware Description Language) 1At VHSIC Husedounsumunm e
o Ao - a A o [
amUuNMI9UALIN Y9955 NTA1MITIZININ (Very High Speed Integrated Circuit) ADYN
Tl 1985 1EEE Tdvimniswdnaulsd viHDL naroifunuiduinasguuasinsseusudu
st v luaansgaamns sunoufiunes
2.4.3 aNYEMSITIUME VHDL
3 o a q’dl
713 199747181 VHDL 019 wuuneoniiiu 5 dssinnaaiife
- Document Language : L‘ﬂuﬂm‘lﬁ‘l‘gﬂE‘]J’]Ui’lﬂazlﬁﬂﬂﬂ‘liﬁ‘lﬂuﬂmwil‘iﬁE]E]ﬂLl']J'lJ
- Design Language : iunmnilédmusennuunsesidianududiouss
- Verification Language : {fumnildnsasasunnugndssvesisesiesnun
- Test Language : {unwi lddmiumaaeumsiauveseshosnuuy
- Synthesis Language : 1¥unmwifilédmiudans 1212995 (Synthesis) 939 ungiluin
| A »
asnaraii luldnsounquyngduuuimuavesnisitoulumu VEDL uafidfissinsgiluns
1 : d'. = o ar o 9 o A i -
mniufirwso@ouannsai luduasieiiduies1d vieSonduilu jluuumsidou
S UMsFans1ev (VHDL for Synthesis)
2.4.4 FEmIeenuuuszuus@nnseding
ATENIUUTELLBEAANsoing ziSuduinmsdmuanthinmsianuvesszuy
o o a odaw & [ [ - ] = o w 4 * -]
alannsonandsIns a9 lavdiulvgualszuuddnnsotindinezlsenoudlo 2 diufe
v oA ¢ ¢ \ oA s o o ) i '
dufidlussuuaianrd uazdwmmdusendind Taovaldudnmseonuuuvisensaiu
» ¥ 9 H
aananiiszdeaii lunionq fu udsnimezdiudunsulumsimuanihnmsiiuees
o J L3 o o [ o o -
sguveFaITuassTuuenALls Tnodmsumssenuuuniadiy ariauas aunsadenld
Mdesmsoanuunilu ASIC FPGA PLD n3onnleduasgmidivivegni hlawiewmain
daumssonuuuszuusenaul  Aesnuuuanisaidenifninlsunsudieg il
PONUUL 19U NIWIC/CH AIMY Assembly aud@miulun15000UUY  Firmware U
' o & ¢ ¢ ¢ o
Application Tavluszuiremsesnuuuiy  doonuuunInieaIueIiaulIsuassonalls
wdnslinminagounsiiinuswiuiei I mumsond luawdanaialumseenuuud

ad
ounavuld
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Hardware Softornre
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Board: and Systems | g .
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FLD
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r
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gﬂﬁ 2.5 ATEUIUMTDDALUUUIZUUDANNIDUNT

2.4.5 NITUIUNITOONMUVANHDY Top-Down Design
o . =Sq
AIZUIUNITOBNUUVANYME Top-Down Design (Hunizumnsildlunisesniuy

L [
szuvatnoaluilegiiv Tasldunounen Asgl 2.6

——

Requiremant

Functional Design Behaviorai Simmulation
Register Transfer Level RIL Simularian Validarion
Design
l Logle Stmuigrion Ferificarton Faxl:
Logic Design Simulation
Circuit Dasiga Timing Simulation Cireult Anak'sis
Plysical Design Denpn Rude Checking

Description for
Manufacture

UM 2.6 nizuruMsoanuuudnyaE Top-Down Design



10

¥ ¥
Tudumsuusnfie msadoMnunguanuuzyoszuy  (Requirements) Wadu
aussousuazdumenw uaznndefimusdieg lunmsfimuaduguanyazuesszuus?

a

o o i . . . -4 2
genursoThuesnuuFanifiszduga (High-Level function design) Tuiiioadu'ld Fadoa
91eN3§1299015%190U  (Simulation)  iWegI1szuuneenuuyihauaeandosiu
fofimundiieg w3elil oudlvi¥aeandesludiqe
A -1 :? = - nl: 1 []
WO IAUMIDONUUFINTR (Function design) ud29ude 1Udie nisldsivazidun
a3l unurennust (Memory) M A uInias Y8950 (ALU) LAZIAT BI07US (State
. = ar ql!l . -] ot
machine} 13500 ﬂ'l‘iﬂﬂﬂiz'l.l‘lﬂu‘jzﬂ“uu’n Register Transfer Level 159 RTL Ha491AMS
o o o 4 a o
sonuluszdu RTL Aszdunisesnuuulusedunssng (Logic design) Falumsiiudy
51wz 1FHunuea1eq Aldudiulsznouves sueenuuuszaylu RTL umsfimua
= 1 = o ar P o o o v
Tuswazidain Seamansamilayszney ludeWdurasunas aosmnauuuinduiuwiila
{udunseenuuulussdu RTL uazszduacin (Logic) Anaiimssrasanisianaiug iy
Auguiy miloun1seonNUUUIEAY  Functional luinessunuensinnissiaoudenssne
. - . = o d'l t . . -
(Logic simulation) 14372 0193153180 4WaM 10 UNNI D1 (Fault simulation) Y897995H3 05211

A0 Fault simulation mwisodiasimansznufiernfaoindounnios lunszulumsnia

]
el

sufadounnsosiiiannmsmilunivesdunaden et sy nifinfidiFiszuiana
a1 uuaadion fafdieq lueamsaeramiisnihldassvudunfouaoiz Tae'll
Aeanism Ififannufianain 15y Signal-bit error 14 Fed18asnuRaNAIRTA (bit error
rate) gaiu 1 15101905 uAnusenuuuve us Ifnumuaedounns ssdrmnaiinaeg 14
ﬂfuﬂauﬁaaﬁuqnﬁw Aonseenuuyluse@ua39s (Circuit design) HaTMIBOALLL
TuszAUMEAW (Physical design) mseenuuylussaulnshemsutlasassmnauazWayl
aorldalinmuunsudmand Fulusuaouivrfinisfinsziansuazasuduam
(Timing simulation) eauguTdruRe asrasuieesuazszurieenuuyl’y fuhea
aoandpafudefruaman A& 1M umounsnude’l ,
mseonuuulusEAUMuUNIW Hiessdudga Renmseonuuudagll (Lay ou) ves
sswieonuuy’ly TasmsulamswSmeeiaeg Whilugdimdsuazaraduiitad
smu‘?ﬂq%whm AWATEUIUMITHAATUI995591  nendanisoenuuuIziinisasi9aoy
ANNgABIMINNgMsBenuUY msafanisiliimesdisq uazmsiaoaluszduaaes 15y
Timing simulation Sna¥alasnistidmsfimesfiadaldusenounsdnen Juduiis
swnsadsafunuauiamamuniniigndead iy Auisiuaziided gepdodunnudou
mmﬁaszﬁmfumsaammuﬁmﬁumwiazszﬁui'lszﬁ'wmmiﬁmuﬂmszﬁﬁty

(Level of abstraction) MifmuamszdgszdugasztsznoulUdrwdmlseneundudou
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waznsandadusmaudessiu 2995090 (Adder) uagHiiaeANU§) (Memory) AsadhufuM3
fmuamszdifglusedudi fazdszneuludredmilszneusamnni hidudounas 1
n3ande 15U Ussgdaygna (Gate) naznstudmaed Tavva lnszuumsesnuuneziiuhl
dnvaznnuuasimninsfunumufanaiafiszavars msuflyluseduiioziiu g
nuAzUNIN IS fimsronudeRanateudiiug Tuszduge mnedswazdoafidowdly

10 uazdanin 1idunadndae

2.5 aausznauemeq veen iy VHDL

Tunms@sngduuvussneszurddaealuyuues veanseenuuudnuuzuunian
¥ o 4 A 1 1
wasshnnud by luGesvesdnssadanasdailsznondieq vesgiununiy vEDL
s & Mo 4 A  a T
@urey Fedamlszreufidmdguaziuiuguvesns@oud 4 minvde
2.5.1 HHENI5BONMVVIOUTNA (Entity Design Unit)
» v 1
misemseenuuuiiilud i lddmivaadessnielanmouenfuguuuidou
J ! 1 . ooy 1 dv o 4 ] -3 =
Yu AFonmiemssenuuueuia luduiildmnuagaouds vosguuu fmuadie
N3 Mavesdyniu uazilszinnvesiificansofmua Idudygnamugadieg ves
14' L ' 1 le =1 al d’
Joyan Inakuganematiu i 4 Ysziandail
¢ o - oo v o o 9 1
- In (input) lumesniiamador Mbimdyauenglasaimouendunidnely
a Mo ar A a A ¥ g =4
295 annsatianfeuldfiudyanadundeaudouldua liomusagnidouinnisluases
14
d o ia ¢+ a U a L4
- Out (Output) flunwainfisma@er Mbmdaaunies dewenlifginsl
= o 1 r )
MouBNIINININENINAY W95 1A ua luaansadmeinnislulees 14
o =y J ] =1 v
- Inout (Bidirectional) iflunesn 2 fien1e Resadegaidiouuazemidannmely
293
. . o o & A ' ]
- Buffer (Output with inteal Feedback) tilunasniowiyalszinnuilsianansosium

NAY (Feedback) inmelunans1d

2.5.2 WiEMIaeNUULANLINENIIN (Architecture Design Unit)

Wumiremsesnuuudiufildifounssoenginssunsvravesiesidens
sonuu Tnofinnuduiusiudeiidimualy Enty f1feoniuUABINITEBNUIYIIAdADA
1A 9548300ALULMEIUNS BBALULINT AN MATD FIu Entity 492 0910Y Architecture
ﬁﬁmmﬁnﬁuﬁ'ﬁ'uc“ﬁaﬁé”wﬁuﬁmu;ﬂuunﬁm%’um'saammmwssﬁmﬁu wazaNud e

L i .
veafeanuuues dvegivfoenuuufivztiigllamnldau
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2.5.3 HUWMILBAUULUWAIAR (Package Design Unit)

Package szifiumiromseenuuuiildifudeoyadien  maensuTilsunsudey
(Subprogram) fithulse Temilumsilongluuunsussmeeesasaoa Tnudoyalu Package
asogni3un1d1ATAn Entity, Architecture W30&38 Package DU 208179 USE statement

8 _ o [

o ] ]
uenNMINUU TN HuYI I UINNAB JULLNIATEIUAIY B17 19U Standard component #199] 92

]
L =1

131y Package finnauFonldanld Taodsfiaunsoada13199y Package Tud

- Subprogram

- Type

- Constant

- Signal

- Aliases

~ Attributes

- Component

- Disconnection Specification

m3Fonigau Package ilz‘l‘lsf’ﬁ'l‘é‘a Use statement 1a0UnAn 150w Package UL
ponil 2 daufie

- Package declaration

- Package body

Package declaration

]
A a

Hudrudidifgiigaves Package nzaziudufidmunde (dentifier) vosisi
Uszmregniolu Package dmsuti U ¥mouendaves Package Srdalafignissmisoglu
#7U¥09 Package body ueilugnuszninludinuues Package declaration fogldainse
illifaumeuenld Faulfomdeudumatsznemeinlu Bty ffivthiidasegunsel
mouen Kavis Taoialalud Package asnivouldlaslisuiludesfidouves Package
body Hozdeamnsognily1Fldvinasuen wu Igdmsulsznrsidavesdoya (Type)
niodayana (Signal) TumandusuiuPackage body i T nTudoedl Package dectaration A
Package 1§ui)z'himmingﬂﬁﬂﬂ’l%’mnmuuan'lﬁ

Package body

Tnseadafidsznoudasdismdenieg  lugduuuvesiidadidy  (Sequential
statement) 719055000 FUMsHIUV0eTisunIuden (Subprogram) #1d)szae iy

Package declaration udn
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2.5.4 #1I8M309nUUUIAIUVY (Configuration Design Unit)

dsiind1audangluuumsiWoudiu Entity #11505Ma169 Architecture Lag
. o oo 1 Ay 4 . & = [ al:
moly Architecture uauqﬂﬂsmmsurm Component H191904 Entity 849 B aaiulums
$1909m3711910 (Simulate) Sufiadlgmaidregiiner Architecture 8y lvu'l$1avanisviney
v
ALHUISITIADUTOUAIUUDY Configuration TuMsMrua119211 Architecture 5141113
1 1 L] ] o Wv

41U Configuration @34 1ngy luensmir 1140y Synthesis tools 189z 19 1 dIamzdunoums
T L _ , 4 o 4
Simulationtn 11U iWszReduTudUABUMS Synthesis Entity Wil Aosfifios wile
. X ¥ > o T ot . -] 3 »
Architecture 1% udluwensadusludoanisfiou Configuration AlAdus100nuunls

¥

=] . o o 4 . 1 n‘: adw 1o g o = .
M9 Entity WN0aMie Architecture 111fu Tunsdifili§uiludosd@ivu Configuration ven
. ] e a _a o ¢ & Y| - '
Simulator (B30 luTimudendula TworauIs Simulator 1IADNIBULINTUNIT Default
. = nl: 9/ P . = . ] o ]
configuration 'Hiﬂﬁ']‘lJNﬂNLﬂﬂﬂﬂw.U"lﬂﬂﬂ'I,N Entity WHa18 Architecture wasesely
- . ' ar 1d a 1 N o o .
AT Configuration Tatuiy udfszifadnuauuiiniio$1aeen1siiey Simulator 92
- . [ o 0 ° LIRS . L
180nN187 Architecture au'lﬂummammsmam nineu °luﬂim'lmemu Configuration HUfD
N ! 4 . . a . =] . a
Last compile mqaﬁﬁms Compile 14 Architecture 811 Simulator A921871 Architecture 81

» ¥
ulliaeamshaudaiy mssziduns@oulfapluuudnddae

= o o . -
2.6 MIVBUNVVEMVTY (Hierarchical Model)
» [

TumseonuuuiesAtasa LIRTIRBliMSHUINseaniduLiendesqmumii

maiuiiesninszyrndesnsesnuuuiinnududougs lumunsofiszoonuun ldiiiss
] - s Q@ Wa 3 ' 2 ' 4 da
raeniann Ml uiudewisesnifuvendes #sluaiv1 VHDL Afianaeninsaly
» » H
M3IRUAAUNY (Hierarchical) 14 Tao@owyssu1t1993AunseAUIUEA (Top model) ATiugA
o e o A 1 1 -] 1 7] 14 = [ - ]
anudunusvesmatounslunnazudentes Tasislsiiiswazidvavesises luudvdeon
o 4 = = -

nazluszaudeaslfevzliswazidunvearans

2.6.1 M3Uszmanealuniud (Component Declaration)

1Hhun131sznia Component fidoninugoudafunieluleesdmuuga (Top model)

» »
veilumsifon ludnuasd§udu (Hierarchical) Taon15152n 18 Component 1iuazdoaiims
90NLIUY Component #3na17 PBnouSousoondl ifivausits150n Component Aanaiau 1y
Taun1508n1UY Component And1ofumsseniuu995iaTy fead19duves Entity uay
2, - a 2 \
Architecture ¥uznou uaniy31ulaminniudsesiesnuuuvuun lnidesnsGonld
wvsfiageenuuuiudsy eunsadhldTaemsdssmadau vealuaanfegudrluzilues
A (] . = 1 o 6'4

Component 38 1HHIYDINITUT2MA  Component a1ansoUsemaluyuSnsen e

Architecture 1182 Begin
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4
n13UagmAdINYes Component Tudni liiSoufsudumseenuuulessvu pCB
. . . ] [ g a ar =
(Printed Circuit Board) szifSouiaiiouindugontiaineg Bdmsuidou o1 Inodonifin
= ¥ A a & r ar 1 q’: (-] v b o o 3 1
Iniimsaseuasdag1aemitu hilvihnadaleddunisdan msdsemadiuves
- ar (7=} = o ar " 151 ¥ oo o - ] as ]
gunsalfuigudiu sz lufinmsuaastsflsidumsiau ualind fifivusourodyauanag $h
»
funeinvesTugadooiiu
=4 3
2.6.2 M33n1Y1H Component
=i b aa 4 4. 3 ar ] i Aﬂ.
(HunsiFonld Component filioguds lTaumsiwouradynmdn voalugasesi
¥ Y o Y] ar
Useme'lludIuves Component declaration idhfivnesnuiodagrmneluvesisessziu
o , 4
1A (Top model) AUHUINTITEY Component instantiation Lﬂugﬂuuu'ﬁuwm Concurrent
>
o ar o1 . . b 4
statement AU MI5TOUNGA BeginVpa Architecture 14

189 Generic Map 1Hufifuadu (Optional) $129937n151M183 Generic wrpum

»
=

e o ar 1 . . e A
Huddusninerudonvosrsesaanaaun 19 17a180u Component instantiation V@l
o & . v o = 1 o o N
AT Generic Map taue uafwdonvesisesiis1d9uluiims19d1ds Generic randou

o ] = .
Component instantiation 1A alid 14 Generic Map
4 v o ] a (3 o

Tunisi¥ounedyg1maieg Wifuneinves Component @m13oR11d 2 grluwy fe
\FouRD QY IUUUUNBIN association list AB WUITUININAWHUIVDIND TN wazdwmia Ty
dygna Anssfueslinnuvuneddedsduey hitinisdasensimfosud nadwmiald

o o - 4 a4 4 ‘ L

ATINUNND uazangﬂuuuwuqmswaumﬂawauwﬂm 1ugﬂssuu Name association list 9%

- 1. o ' 'y a - - 1
wuwd9es RIS A WU undoed1edernFelumsiFouse

2.7 ANUANHITOVOINTIHI VHDL

- flumymnesgwmna Taesessusinaaity EEE vldi Tsunsuuazinteedle
@199 wazu3Enfimivayumohaunme ueN9INT199siteenuuy Taonm
VHDL fezamsaidaulduuuiismnaisifinnudhfuldfulcesilg
oonuuuininy

- 11¥1 VHDL atuayumsooniuy Down Design Uazully Bottom Up Design
wiofhuunmiade

- Dunwiigwiselden ldnarszon mysenuuuiaeldniwt VEDL aunse
irlUSraeamsieumiedunsisidlorenduad 21af18fs0edy VHDL Savh
Wnseenuuudasniy VHDL Sluniseenuuuii hifadasuaerduns il

NN
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- dlumnfiensediassgluuunisiinueesases fesnuuuaeesause
C oW
p8nNuUY2995 Iatld VHDL Tdmarusedy fausl s2@1 Macro Block 9ufiasedy
Gate HazamNIosenuUNTHiinudFudouguesiivualvguinld
4 o oy 4 o

- dWuawnfiawisetindvin1ding 18 ileesinleesfiesnuuy Tauniy1 VEDL
gunsominsnlaoundasies 1 lasdwe

- Wunnfcanseh ldduenas dsznen1d mswidosnndunulugiuoy
ussongans su M ldamnsaeiuviomsmauversssnelunsesnuunld

(-

UN

=) J
2.8 ngufjvoslnsinm
2.8.1 mshauvesyumeinidn
o & @ o Qs o = A = v
MINIuYeUnTeY InsAnNuazquats Insfiny lnoligadszasd iNen15finne
= o da o d o ' = a a A v A @ oA
inTeaInsdwniiony Insdwn ezSendt “GSunnTerhuson” vie a-suB Tdunsessudn
v J =4 1 =y ' = 4 Q’:’ or
130 Sun “fgniunnde drogaSun” uie B-SUB uinvaaesannsoaumniuld
5 ] 1 o ' S A d & =
Foni “densuassaunu Aienerseglugumudoifunie magumed 18 Felunsd
daguanoeziinsiSon ldsgumeiy q uazdedoyamunindesms T Tavyuawveed
= | a @ o v o ar ar A 9 ot P P
grisoneeesdaygnunszas llddgnSnuasdsdygnuSunndu T dunses g5 onfiguawd

enfAisundafinegiiusSundt “qumotaione” uazguaovesdisunfie “quamedune”

Hook Switch
O—O\‘ O
: INF
Line 1193
Ringing Tx & Rx
O

4 o o
51 2.7 vdonlaezunsuvesiees Tnsdny

szuy InsAwingiuegludigiiussiimodaygin 2 du dudnardlumsdoms

| o

TavezAonininFoe Insdns T faguaotaioni uaslimbuiuauduosaolszana 500 -
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3 ¥
1000 QlavfimeluguensInsiniaziinisdadumassivnassswuia 48 v luudazql

¥
vof 19 Insdmdl enodaygania 2 1 Fu Sondr A (Tip) uoe 59 (Ring) TaomieSsnzdefiu

doygyeld 48 v iRefiuaiiydmeiivdeegiuns1angumoinaing

iioflduny Insdwi Tnah 1dgnaiad (Hook Switch) nulunSesInsdnvitlaag

: = 1 é 1 ar & 1
niniuzinanssua 1WAs 20 ma Tnadueglugidvegiuannzuny szduusedusznn

mehfumessizanaumielssuwm 8-10 v dggnasioeyasinmiosinsiwivzgadely

nemalafiemianiavesgd Fufanindygraidaduiedugraufomaiudoununssug

ar = [ n’ [ 3 = o« o
Tasalugy dygrauFesmasgnivdasegsendienesgiluazunalaiiadeznesiny

usadunszuagy sauadsanmzvesdlgwnynioney ldgumoedunsiudae ieguais

asenuEmIzeny InsdiniesiimsasdygalinadimanoayInsdwiidh 1o lugy

2.8.2 Fyanwaeq szvuyumalndnm

[

#1yg18:n15219Y (On hook) WA AR SnuazuseIeseziudy

]

fiuaudgauuusouiie

a

Foymn1uny (OFf hook) MuIwde anaidisuny dnymzvesiaesezily
Sufiuaudauuuasseuda

Foygrmwiounyu (Dial Tone) Li'luﬁ’mumumﬁuaﬂ"lﬁ’mm'iwmzif quns ol
qumuie niendeufessesusiamsnariy swamsnatuesiidygyaudoeres
77148 (Dual tone multi frequency : DTMEF) WS oniimsdaunoaydlag
anvazmsdvesdgygnuvniiugl lnisine Wave)n 11400 $9450 Hz uogLan
Funnud 50 Hz Taud19ee 18BuiBoaiiovmsony Tnsfmd iovhmason
dyaau5onndy (Ringback Tone) ﬁ'_luﬁ"tyt]j'ImLﬁiﬁluﬁﬂﬂﬂﬁaﬂﬁimﬁﬂ‘ljuﬁw
mwsoduiunisaadelddude uasdesnsudelffiSonnsw Fuuduaiu
Sunndviidnuasiudgyaeled Alnmudussam 400 89450 Hz deoonn
Wuteg Taedidanae A3 4 Jurdi o 1 5und adudull

Fyaamalidng Busy Tone) Wudygrafideeonuuieuaasldldnsius
Yaona fediuaehidldInsdwieg iwu Sdldonyuda 1deudvedygal
aunuing 8B Fsedygramyuuaasit guassilugumehiing uad 146y
@oadgyge liie vaannnyuninoeyluds ueasigeochodgnisonluin
lunsdliidgnionagaregume fnvuzvesdyanaiidiesnunziudovuziy
Fygoled TaoiSanay §105 Tuf Bov 05 5w adusuludadinnnd

1/5237% 400 §4 450 Hz
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- fyfImn3a (Ringing Tone) H3odgygnunseauiludyanaGoniiouansiims
T S = o o 4 o - - ] o
apmsveddisonllddsuay inFesgumeansaduiiumsandoldiade nay
dedggransTdIFd5vmdnsfume Tasdyansusoneidnyaziiv
dyanaugal g Allanudszuns 400 89 450 Hz dauuugien Taelidanas A
4 30 o 1 A Dszduusdulssana oo v
- f“ftuotmmﬁmuﬂi’ dueothnuozida Tnu (Number Unobtainable Tone : Nutone) ¥
t c’.: v 158 3 = o da w o «
venhmmeaniiuds hifimadalduims dygradifidmasiudygiugylmd
AN Uszunm 400 B3 450 Hz A9 0.1 3w Bou 0.1 Tuh
dygrafigndsldaugmoInsfw iumsdedganaunludlundoudn i
] el v [
nizuaase Tasanuuananuesdyanun lfnivisuandrsduis cAuvesus sdunaznuei
] ar - o A - a v oa J
Mg lldunsod Insdwn iolimsAaaofiaiiy
2.8.3 szuuafusuen
aa d o = ' ' a a e
szuvandued ansaaieanudnanguiviluguanutidvianaisiu g
anud Teoutisoaniiiu 2 ngu Aengquauddr 4 anud Uszneudionud 697, 770, 852,
(o 941 Hz uaznguamdge 4 A21ud Ussnoudun1ud 1209 , 1336, 1477 uaz 1633 Hz
dygruafidued Tduamssudygruniundinnaguanuia 1 anud uazdygna
- 1 = a o o U
ANNOYY INNJUANILDFI 1 AwE waz Tdhinsfmuatjudioduan 09, * (Star), #

& ' 4 o -
(Square), A, B, C uaz D slumsnaju q nisez Iidyaa anmbgrireeenin

B27

770

832

941

| | I e
1249 1335 1477 1833

31 2.8 wdlunaves Tnsdnd

72004
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2.8.4 mawouseluszuuInidnm
A o d = 1 s LY 4 o = o =
m'saﬂmﬁwwnzmﬂaﬂ‘ui;nmu'[wsﬁmﬁ“mangapmmuﬁ’u fim M (Tip) nazsy
. - A ] ar A s Y 1 ar
Ring) UndiioTlsifins1d InsindiasesveunsoaInsimsinzgndnesningaioves Insdns
-~ ] ] = = . . a 1o ] 1 o o 1 z
AuvdoLANIsAulARUTUN (Ringing) M50 2993nszAIRARADBgf YU Ins fmiviniy
edsdygnausonilolinisfaneurningdurdun dldluvazd Insdw LildgniFouee
Titinssua Inaruniosiu Insiwiuddielimsony InsdwinselinsiFoudoinTos Insfiwi
s o ar o o & a [ 1 Y o Y] s
Wfiugumsvesesins Insimiildszduusedulvase 48 v szgnaeidifuiees Insdn
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library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity Detect is
Port (clk :in STD_LOGIC;
in_sensors : in STD_LOGIC;
clear :in STD_LOGIC;
out_siren : out STD_LOGIC);
end Detect;

architecture Program of Detect is
type state_type is (s0,51);
signhal ss : state_type;
begin
process(clk,in_sensors,clear)
begin
if(clear="1'}then
out_siren<="1";
elsif (clk'event and clk = "1'}then
case ss is
when s0=>
if(in_sensors="1")then
out_siren<="'0";
ss<=51;
else
ss<=s0;
end if;
when si=>
ss<=s0;
end case;
end if;
end process;
end Proegram;
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library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity count_05a is
Port (clk :in STD_LOGIC;
clear :in STD_LOGIC;
out_5 : out STD_LOGIC);
end count_05a;

architecture Behavioral of count_05a is
type state_type is(s0,s1);
signal ss : state_type;
signal count_5 : std_logic_vector(2 downto 0);
begin
process(clk,clear)
begin
if(clear="1")then
count_5<="000";

out_S<='0";
elsif(clk’'event and clk="1")then
case ss is
when s0=>
if(count_5="101")then
count_5<="000";
out_5<="1";
ss<=51;
else
count_S<=count_5+1;
s5<=50;
end if;
when s1=>
out_b<="1";
ss<=s1;
end case;

end if;
end process;
end Behavioral;
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library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity cuttel is
Port ( in_cuttel : in STD_LOGIC;

in_eom rin STD_LOGIC;
clear tin STD_LOGIC;
clk :in STD_LOGIC;

out_cuttel : out STD_LOGIC);
end cuttel;

architecture relay of cuttel is

type state_type is(s0,51,52);
signal ss:state_type;

begin
process{clk,clear,in_cuttel,in_eom)
begin
if {clear="1")then
out_cuttel <="'0";

elsif{clk'event and clk="'1")then

case ss is
when s0=>

out_cuttel<="0";
if in_cuttel="1" then
out_cuttel<="1";
ss<=s51;

else

end if;
when s1=>

ss<=s0;

if in_eom='0" then
out_cuttel<="0";
ss<=g2;

end if;
end process;
end relay;

else

end if;

ss<=51;

when s2=>
out_cuttel<="0";
ss<=s1;

end case;
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library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use [EEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity Redial is
Port ( in_redial : in STD_LOGIC;
clear : in STD_LOGIC;
clk : in STD_LOGIC;
out_redial : out STD_LOGIC);
end Redial,

architecture refay of Redial is

type state_type is (s0,51,52);
signal ss : state_type;

begin
process(clk,in_redial,clear)
begin
if(clear="1"}then
out_redial<="0";
elsif(cik'event and clk='1")then

case ss is
when s0=>
out_redial<="0";
if in_redial='1" then
out_redial<="1";
ss<=s1;
else
ss<=s0;
end if;
when s1=>
out_redial<="0";
ss<=s1;
when s2=>
out_redial<="0";
ss<=s51;
end case;

end if;
end process;
end relay;
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library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity count_voice is
Port ( in_Im567 :in STD_LOGIC;
clear v in STD_LOGIC;
clk :in STD_LOGIC;
out_count_voice : out STD_LOGIC);
end count_voice;

architecture Behavioral of count_voice is

type state_type is(s0,s1,s2);
signal ss : state_type;
signal count_5: std_logic_vector(2 downto 0);

begin
process(clk,clear,in_Im567)
begin
if(clear="1")then
count_5<="000";
out_count_voice<="0";
elsif(clk'event and clk="'1")then

case ss is
when s0=>
if {in_Im567="1"}then
s5<=51;
else
ss<=50;
end if;
when s1=>
if(count_5="101"then
count_5<="000";
out_count_voice<="1";
Ss<=52;
else
count_S5<=count_5+1;
ss<=s0;
end if;
when s2=>
out_count_voice<="1";
55 <=50;
end case;
end if;

end process;
end Behavioral;
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library |IEEE;

use IEEE.STD_LOGIC_1164.ALL:

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL:

entity Voice is

Port ( in_voice rin STD_LOGIC;
clear :in STD_LOGIC;
clk :in STD_LOGIC;
out_voice : out STD_LOGIC);

end Voice;

architecture tell of Voice is

type state_type is(s0,s1,s2);
signal ss : state_type;

begin
process(clk,in_voice,clear)
begin
if(clear="1")then
out_voice<="1";
elsif (clk'event and clk="1")then
case ss is
when sQ=>
out_voice<="1";
if in_voice="1' then
out_voice<="0";
ss<=s1;
else
ss<=s0;
end if;
when s1=>
out_voice<='1";
§5<=82;
when s2=>
out_voice<='1"
§8<=51;
end case;
end if;
end process;

end tell;
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Project Security

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL:

use IEEE.STD_LOGIC_UNSIGNED

entity Security is
Port ( Sensort : in STD_LOGIC;

Sensor2 tin
Sensor3 vin
Sensord cin
EOM vin
LM567 1 in
CLK Lin
clear tin
Siren » out
out_Cuttel : out
out_Num : out
PlayVoice : out
out_Check : out
out_5 : out

)

end Security;

ALL;

STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC

architecture Behavioral of Security is

signal infrared

: STD_LOGIC;

signal sensors_to_count_05 : STD_LOGIC;
signal count_05_to_cuttel : STD_LOGIC;
signal cuttel_to_redial : STD_LOGIC;
signal count_voice_to_voice : STD_LOGIC;

component Sensor is

Port (in_Sensorl :in STD_LOGIC;
in_Sensor2 : in STD_LOGIC;
in_Sensor3 : in STD_LOGIC;
in_Sensord : in STD_LOGIC;
out_sensor : out STD_LOGIC);

end component;

component Detect is

Port { clk : in STD_LOGIC:
in_sensors : in STD_LOG
clear : in STD_LOGIC;

IC;

out_siren : out STD_LOGIC);

end component;

component Count_05a is

Port (clk:in STD_LOGIC;
clear ; in STD_LOGIC;
out_5 : out STD_LOGIC)

end component;

component cuttel is
Port ( in_cuttel : in STD_LOGI

in_eom :in STD_LOGIC;

.
I
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clear :in STD_LOGIC;

clk in STD_LOGIC;

out_cuttel : out STD_LOGIC);
end component;

component Redial is

Port ( in_redial : in STD_LOGIC;
clear :in STD_LOGIC;
clk 1 in STD_LOGIC;
out_redial : out STD_LOGIC);

end component;

component count_voice is
Port ( in_Im567 :in STD_LOGIC;
clear :in STD_LOGIC;
clk tin STD_LOGIC;
out_count_voice : out STD_LOGIC);
end component;

component Voice is

Port( in_voice : in STD_LOGIC;
clear :in STD_LOGIC;
clk :in STD_LOGIC;
out_voice : out STD_LOGIC);

end component;

begin

Siren <= sensors_to_count_05;
out_Cuttel <= cuttel_to_redial;
out_Check <= count_voice_to_voice;
out_5 <= count_05_to_cuttel;

block_Sensor : Sensor

port map(in_Sensorl => Sensorl,
in_SensorZz => Sensorz,
in_Sensor3 => Sensor3,
in_Sensor4 => Sensor4,
out_sensor => infrared

¥

block_Detect : Detect
port map{cik => clk,

in_sensors => infrared,
clear => clear,
out_siren => sensors_to_count_05

Y

block_Count_05 : Count_05a

port map(clk => clk,
clear => sensors_to_count_05,
out_5 => count_05_to_cuttel

)

block_cuttel : cuttel
port map(clk => clk,
clear => clear,
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in_eom =>

in_cuttel =>

out_cuttel =>
)

block_Redial : Redial
port map{clk => clk,

Clear =>

in_redial =>

out_redial =>
)i

block_count_voice : count_voice
port map{clk => clk,
clear =>
in_lm567 =>
out_count_voice

)

block_Voice : Voice
port map{clk == clk,

clear =>

in_voice =

out_voice =>
E

end Behavioral;
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Sensors
library 1IEEE;

use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity Sensor is
Port ( --clk :in
in_Sensorl

in_Sensor2 :
in_Sensor3 :
in_Sensor4 :
out_sensor :

end Sensor;

STD_LOGIC;

tin STD_LOGIC;
in STD_LOGIC;
in STD_LOGIC;
in STD_LOGIC;
out STD_LOGIC);

architecture Behavioral of Sensor is

begin

Process(in_Sensorl,in_SensorZ,in_Sensor3,in_Sensor4)

begin

if

End Process;
end Behavioral;

in_Sensorl = '1' or in_Sensor2 = '1'
orin_Sensor3 = '1' or in_Sensord4 = '1°
then
out_sensor <= '1";
Else
out_sensor <= "'0";
end if;
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LM567/LM567C
Tone Decoder

General Description

The LM557 and LMSETC are general pumose one decoders
designed to provide a saturaied transistor Switch 10 ground
when an input signal is present within the passband, The cir-
cult consists of en { and Q detector driven by a voltegs con-
frolied osciftator which determines the center frequency of
the decoder, Extemal components ere used to indapen-
denily set center fraquency, bendwifih and output delay.

Features
= 20 to 1 frequency range with an extema! reskstor
8 Logic compatiNe outpul with 100 mA cument sinking

capabdity
B Bandwicth adjustable from 0 lo 14%

ﬂﬂat:’onal Semiconducltor

May 1999

® High rejection of out of band signets and noise

= immunity to false algnata

8 Highly stable center frequency

8 Center frequency sdiustatie from 0.0 Hz to 500 kHz

Applications

» Touch tone decoding

B Precision oscilator

B Fraquency monitoring snd control
Wide band FSK demodulation
Ultrasonic controls

Camier curment remote conirols
Commumications paging decoders

Connection Diagrams

Metal Can Package

Top View
Order Number LM56TH or LM5GTCH
See NS Package Number H08C

Duak-in-Line ond Small Quttine Packages

1
qurryr 1 > - ourvur
.
toor L
b GH D
FILTER J N
il g
Ut e = &Tgm
o b Teuwg
RESEIDE
R Y
Top View

Order Humber LM567CHM
See NS Package Number MOSA
Order Humber LM567CHN
See NS Package Number NOSE

2 1000 Naxional Semiconductor Comperation DSOMeETS

wYwR.natonal.com

J9po33(Q auol JZ95NN/L9SINN



Absolute Maximum Ratings quwote 1) Operating Temperature Renge
i Military!Aerospace specified devices we required, LMSE67H =3%5'Cto #125°C
plesse contact tve Nationa! Semiconductor Salss Office/ LMSE7CH, LIMSSTCM, LMS67CN 0°C to +70°C
Distributors for gvadability and specificatons, Soldering informeion
Supply Voltage Pin 9y Dugl-In-Line Package
Power Dissipatian {Nole 2) $100 mw Satdering (10 sec.) 2600
V, 15V Small Outline Packege
V, -1 Vepor Phase (60 sec.} 215°C
vy V, + 05V nirared {15 sec.) 220rC
Stornge Tempenmture Range -65°C 10 ~150°C Sem A4 mﬂgmﬁm Methods gfwfngﬂw
surface mount devices.
Electrical Characteristics
AC Test Cireul. T, = 25°C, V- = 5V
) LM567 LM5E7CAMESTCM
Paramsters Conditions. W v Wax | #in Tvp v Unitn
Power Supply Voltage Range 4.75 5.0 9.4 { 475 50 9.0 v
Power Supply Cuxtent Quiescent R = 20k 5 8 7 10 mA
Power Supply Current Activated R, = 20k 11 13 12 15 mA
Input Resstance 18 20 15 20 77
Smallest Detectable input Voitage I =100 mA £ =1, 20 25 20 25 | mvrms
Largsat No Outpet Input Yoitage lg = 100 mA, f, = {, 10 15 18 15 mvrma
Lamgest Sim.!llane_om Outband Signal 0 8 g dB
inbard Signal Ratia
MEnimun Input Signa to Wideband Noise | B, » 140 kHz
Rafio -6 -5 dB
Largest Detection Bandwidth 12 14 16 | 10 14 [N EXIA
Largest Detection Bancvadth Skew 1 2 2 3 | %otr,
m&e‘;ﬁ@ Bandvadth Verietion +0.1 +0.1 %'C
&ugeﬂ MW Ynriedion 475-6.75V 1 +3 +1 5 wy
Higheat Center Fraquency 100 s00 100 500 kHZ
Center Frequency Stebilty (4.75-575v; [o<T. <70 35 + 80 3532 €0
65 < T, < +126 25t a5 ﬁg
140 140
Center Frequency Shilt with Supply 475V-6.75V 0.5 18 04 20 | WA
Vaitage 4.75V-aY 24 20 | wv
Fastest ON-OFF Cytling Rate 1,/70 1,020
Output Leakage Current Vo = 15V 0.0 25 0.04 25 PA
Quiput Soturation Volinge & =25mY. L =30 mA 02 %] 0.2 04 v
&, =25mV. 1, =160 mA 0.6 10 05 1.0
Output Fall Time 30 30 ns
Output Rise Time 150 130 ns

Nobp 1. ADsokis Masimum Ratings Inofealir imis beycnd whion damags to e MK My cooul. Operating RItngs Idicats conallons for wmileh Lhe aevice 15 fng-
Tt DUT 00 Nl GUASINTES G LN PArmAncd Bmis Elecilear CRABOUHIEHAE Bl DT and AC RICINCA WACcNCalons Witer parToulds tee] COrainors Which guar-
TR WpATIE PETOMAANCE AN, THE J650Tes P13l I SEVDR B wihin T OPErAING NAENGS, SPecRcIons dre Rt GUArANLERs Tor FArZMENETS wnere NG s §
givan, honsws, I TPEH VARH 16 3 §O00 EXitaBon of 1V PRTIDMTNGe.
HOM I: TT MaTITNED LR tsraperabue of e LMSET and LABMETC i 150°C. FoOr operagng 2t elevaied (emperatures, Sevioes in e TO-S pactage must b de-
10 bated On 3 el TG IN0E of 150'CIN. nciion 0 SmbNTE of A5°CAY. jUnchon to ELe. For T DI M device MIsL Dy APraled CIUP on 3 ihetmal rests-
lance of 110°CIW, Junchon @ JmBked. For e Smakl OUIEns PacAIgE, The DRVnE WRUST bR OF M2 GV GN 3 PN resislance of 160'CAY. unciibn to ambient

Hotas 3: Aerer o RETISE7X drawmng for specicakons of milmary LMSETH yersion
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Typical Applications

Touch-Tone Decoder
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Typlcal Applications (contnued)

Oscilator with Quadsmture Outpat Cmcillator with Double Frequency Cutput

. -

L

e ' ﬂ.ﬂ.ﬂr ]
l e

Precision Osciliator Drtve 100 mA Loods

+

]

Cornect Pl 3 16 2.3V 16 Wreart Cugpul

Ly J_!_ru

wiie

AC Test Circuit : Applications Information

running frequency of the VCO, This i gven by

fo & ——
° LERG

el

v
. BW = 1070 1# ol % of
Where:
lli 1af V, * Inpul voltage (vois ma), V, £ 200 mv
TTT e—j- C, = Capacitance st Pin 2 (uF)
;-: -E-: FIGNAL 5y

L )

Ut

.= 103 XHZ + SV
*Nobs: AJpst 1 o = 160 kHZ

The certer frequency of the tone decoder is equal to the free

The bandwidth of the fiter may be found from the approx-
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Physical Dimensions inches (matmetors) uniess siherwise rmoted

L1030
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Metsl Can Package {H)

Order Number LM567H or LM5GTCH
NS Packape Nurnber HOBC

Oy
St
[ ]
1
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Mnn “] i-'- ¥ Te S o -tem
L sy t _L [ S— ] T T
%—:._—_dm — 1 4 T_rj_..; 3 : S
S0M -5 uam" i‘% .3 l'u- .40k
ﬂ‘g—m ] LLLST ) ; 0.0 by
oL (o B -} *33 o
Small Outline Package (M)
Order Number LMSGTCM

NS Pockage Number MOBA
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LM567/LM567C Tone Decoder

Physical DImensions ches imaimeters) unicss oiherwise ncted (Contirued)
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LIFE SUPPORT POLICY

+h0

+ 1Lk
~4.M

M-& 3
[ERTAET R 3]

e fin]
L1 ]

— ]

.o

wicmty 0

Moided Dualdn-Line Package (N)
Order Number LMEGTCN
NS Packmge Number NOSE

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS (N UIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As usad hetemn:

1. Life support devices or wystems are devices oF

2.

4 critical compenent i any component of @ |¥e

eystems which, (a) are intended for surgrcal wmpiant
into the body. or (b} support of sustmn |ife, and
whase Mtura to perform when property used
accordance with Instructions for use provided n the
labeling, can be reasonably expected to resull n @

suppoit device or system whose failure to perform
can be resscnably expected to cause the feture of
the e support device or system. or to affect Hs
sajety or effeciiveneas.

significant injury to tha user.

Nalone! Secaicunoucior o bamicomoiod

Comporstion

A3 Far. it )t BO-530 86 BE

Tak 100-ZT209 Emal Surops SoEETrENnes Com:

Fax HER-TR-TMS Deutr: Te: M () 1 8500 85 &

Emat: asppargnec oo Sngish T LMD IDER T B

Francais Tel +#9 ¢} 1 BD-332 00 &3

AR IRONCH T aGno Tk 49 (0} 1 80534 16 20

Welipnel Lmmiconchactor Hallong Samieonauokor
Al PR Calitara Jopan L

Ranponss Group Te: 21-333-T98)
TH E3-TT4Lt Fac 81-3E5 16 T507
FIr BE-I50ASEE

ErTE SR SLpOORENIC OXn
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ISD2590

By

ChipCorder®

MOINOCY BY 15U

ISD2560/75/90/120 Products

Single-Chip Voice Record/Playback Devices
860-, 75-, 90-, and 120-Second Durations

GENERAL DESCRIPTION

Information  Storsge  Devices'  1SD2500 Chip-
Coger® Seres provides high-qually, single-chip
RecadPlayback solutiors for 60- fo 120-second
messaging applcations. The CMOS davices In-
clude an on-chip cscllaion miciophone pream-
pifier, aulormatic gain contol, antialiasing Mhex,
sroothing fiter, speaker amplfier, and high den-
sty mullidovel storage amay. In oddilon, the
3D2500 s microcontioler compatibie, alowing

complex messogng and addessing b be
achieved.

Recadings are stored In on-chip nomvolatle
memay cells, provdng zer-power message
staropa. This unique, sihgie-chip solution k mode
possbie through 1SD's patentad mutilevel siomage
technology. Volce and audio signols are stored
direclly nto memotry in thak naturd form, provicding
high-qualty, solid-stake voice epoduction.

FEATURES

* Fasy-to-use single-chip voice Recard/
Playback solufion

* High-qually, naurd voce/audio ieproduction

+  Manual switch or microcontiolier compatible
Playback can be edge- o level-activated

* Sihgle-chip durations of 60, 75, 90, and 120
seconds

+ Direclly cascadable lor tonger duations

+ Auomdatic Power-Down {Push-Button Mode)
- 3tondby cuant 1 pA (typlcal)

«  Zeio-power message sarage
- Eimihates batlery backup crculls

* Fuly addiessable to hande muliple
messages

*  100year message mtenion (ypica)

Table 2-76: 1SD2560/75/90/120 Product Summary

Part Duration Input Sample Typical Fliter Pass
Number {Seconds} Rate (KHz) Band {KHz}
502560 &0 8.0 34
802575 75 6.4 27
BO2590 0 5.3 23
BO25120 120 4.0 . 1.7




15D2560/7580/120 Praducts

Product Daka Sheets

+ 100K racad cyclas {lypical)

+  On-chip clock sourcea

*  Programimex supoort fa play-only applcalions

+  Singe +5volt power supply

+ Avafcble in die fom, DIP, SOIC, and TSOP
packaging

* industial tempenahure (-40°C to +85*C)
versiors avalable

DETAILED DESCRIPTION

Spoech/Sound Quality

The 15D2500 Serdes includes devices offered at
4.0, 5.3. 6.4, and 8.0 KHz sampiing frequencies,
diowing the user ¢ choice of speech qudity op-
fons. inceeasing the duaton within a product sa-
fes decreases the samping frequency ond
banawidih, which affects sound gualty. Please re-
tor 10 tha 15D2560/75/90/120 Product Surmmary 1a-
be on the previous page 1© compae fiter pass
band and product duratians.

The speech somples are stored drectty into on-
chip nonvolatle memory without the dghttaation
ond compresdon associaied with other soiulans.

Crect analog siorage provides a very tiua, naturdl
soundng repioduclion of valce, musike, tones,
and sound eflects not avalable with most saild-
state digitd solutions.

Duration

To meet end syttern requirements, the 1SD2500
Seres offexs singe-chip solutions o &0, 75, 90,
and 120 seconds. Pads may ako be cascoded
together for longer duiations,

EEPROM Storage

One of the beneflls of 0t ChipCordar technalogy
is the use of on-chip nonvoiatle Mmemory, provd-
ing 26r0-power message storage. The message k
retained for up fo 100 years typicoly wihout pow-
er. In addition, the device can be m+1ecorded
ypically over 100,000 times.

Microcontroller Interfoce

In addtion to s smpiiclty and eqse of use, the
1502500 Senes Includes o he Inkxfaces necessary
tor microcontoler-driven applications. The ag-
diess and contiad ines can be nterfaced b a mi-
cocontoler and maripualed to peform a
vadelty of tosks, including message assarmbly,
message concalenation, predefined filad mes-
sage sagmeniafion, and message manage-
ment.

Figure 2-33: 15D2560/75/90/120 Device Block Diagram
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Progremming

The ISD2500 Sedes is dso ideal far ploybock-onty
applcations, where sngle or multiple messages
are refexenced through buttons, switchas, or a mi-
crocontraler. Once the desied message config-
walion kB created, duplicates can eosly be
geneiated via.on BD progammaer,

PIN DESCRIPTIONS

Voltage Inputs [Veer, Vo)

To minimize nolse, the anclog ond digitol circults
In e 1SD2500 Sedes devices Lse separate power
busses. These vollage busses are brought out 10
sepamte pins and shoukd be tied together as
Close to the supply as possible. in addttion, these
supplies shoukd be decoupled as close Ko the
packaga as possble.

Ground tnputs (Vesy, Vesp)

The ISD2500 Sexles of devices ulilizes ssparcte an-
alog and digital ground busses. These pins should
be comected separalely thiough a lowdmped
ance path fo power supply giound. The backside
of the die k connected to Vg thiough the suts-
shate edstance. in a chip-on-boad design the
die aftach area must be connectad 1o Vg o left
floating.

Power Down Input (PD}

When not recomding or daving back, the PD ph
should be puled HIGH to place the part n a very
low power mode (see i specification). When DVE
pulsas LOW far an overfiow condifion, PD shoud
be brought HIGH to teset the addiass pointer back
to the beginning of he Recard/Plavback spoce.
The PD pin has addittonal functiondily in the Mé
{Push-Button) Operalona! Mode descibed latet in
he Operational Mode section.

Chip Enable Inpuy (EE)

The TE pin is taken LOW to enable di Playback
and Record opeiations. The addiess nputs and
PlaybackMecord nput {PR) are latched by the
faling edge of TE. TF has addtional funchonalty
in the Mé (Push-Button] Operational Mode de-
scrbed idter n the Operational Mode saction.

Playbadk/Recoed Input (P/R)

The PR input ks latched by the faling edge of the
CE pin. A HGH level selocts a Playback cycle
while a LOW leval selects o Record cycle. For g
Recard cydle, the addess inputs provide the star-
ing address and recording continues untll PD o
TE Is puled HIGH o an overfiow is detected (i.e.
the chipls ful). When o Record cycle s terminated
by puling PD or CE HGH, an End-Ot-Message
(EOM] markar ts stred of the cunent address In
mamoly. For a Plavibxack cycle, the address inputs
piovida the stoting addiess and the device wil
Py untl an EOM market s encountered, The de-
vice can continue past an EOM marker In on op-
enxtional moda, or ¥ TE k held LOW in address
made. Bee poge 2-122 for moe Opeationd
Modes).

End-Of-Message / RUN Output (EOR)

A nonwolatile marker is automaticaly nsaded at
the end of each recorded message. It remalns
thare untli the message k recorded aver. The EOM
output puisas LOW for a period of Tgoy o the end
of each message.

In addition, the ISD2500 Seties has an Interndl Ve
defect clicult %o maintdn message ntegrly
shoud Vg fali below 3.5V. In this ccse, EOM goes
LOW and the device is fixed in Playback-only
mode.

When the device & configured In Opentional
Mode M6 (Push-Button Mode), this pin provides an
active-HIGH RUN signd, indicating the davice &
curently iecording or playing. This signat can con
veniently dive an LED for o visud indcator of @
Record or Playback operakon n process,

Overflow Output (OVF)

This signal puses LOW at the end of memory
space, indicding the device has besen fled and
he message has ovefflowed. The OVF output
then folows the TF input unt a PD pulse has resat
the device. This pin can be used to cascode sav-
erat 1802500 devices together 1o Incfease Recordf
Playback durafions.
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Figure 2-34: {SD2560/75/90/120 Device Pinouts
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Microphone Input (MIC)

The microphone Input fransfers is sgnal to the on-
chip prearmnplifiier. An on-chip Aulbomdtic Gain
Control (AGC) clicut controls the gain of this
preampdifier ram «15 1o 24 dB. An extarnal micro-
phone should ba AC coupled 10 his pin via a se-
fles capacitar. The capactar vaue, fogether with
theintamal 10 K ol resistance on this pin, daler-
mines the bw.faquency culofll for the 1SD2500
Sexles passband. See Chapter 5, Application ntor-
mation for additional information on low-frequen-
cy cutoft calculation,

Microphone Refesence Input {MIC REF)

The MIC REF Input & the inverting Input fo the mi-
crophone preamplfier. This provides a nolse-can-
celing or common-made mjection inpdt to the
davice when comnected 10 o dfferentiad micio-
phone.

Avtomatic Gain Control Input {AGC)

The AGC dynamicaly adjusts the gain of the
preampilifier to compensate for the wide rangs of
microphone input levals, The AGC ollows the full
range of whispers to loud sounds to be recardad
wih minimal dstortion. The “aftack” ime Is deer-
minad by the time constant of a 5 KQ btaeind se-
sishance and on external capacitor (C2 on fhe
schematic on page 2-135) connected fram the
AGC pin to Ysga anclog ground. The “release” time
is deterrnined by the time constant of an extemat
raskstor (R2) and an extemal capactior [C2) con-
nected In parolal between the AGC Pin and Vs
anaiog ground. Nominal vaues of 470 KL and
4.7 if give satisfaciory results in most cases,

Analog Output {ANA OLT)

This pin provides the preamplifier output to the us-
o1 The voltage gain of he preampifier 5 dater-
mined by the voltoge leve! at the AGC pin,
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Analog Input (ANA IN)

The analog input pin kansfers its signal fo the chip
forrecarding. For microphone inputs, tha ANA, OUT
pin should be connectad vio an external capadi-
for to the ANAIN pin. This capactior value, togeh-
at with the 3.0 KQ input impeaedanca of ANA IN, is
selecied to give additional cutoff at the ow-te-
quancy end of the voice passband. if the dedied
Input Is derdved from a source other than o0 micio-
phone, the sigmal can be fed, capacilvely cou-
pled, into the ANA IN pin directly.

£xtemna] Clock Input (XCLK)

The externd clock input for the 1502500 devices
has on intemal pul-down device. These devices
are configured at the factory with an inlemal sarme
pling clock frequency cenlened to + 1% of specl-
filcation. The fraquency is than maintained fo a
vadafon of x2.25% over the entke commercial
termperiture and operaling vokage ranges. The
Infemal clock has a =5% tolerance over the In-
dustial lemperatue and voltage iange. A regu-
lated power supply & recommended for Industiot
temperatue range parks. I greokr precison is -
quked, he device can be clocked through the
XCIK pin ¢ folows:

Table 2-77. External Clock Sample Rates

Part

Number ‘ Sample Rate Reguired Clock
BD2560 8.0KH: 1024 KHz
KBD2575 &4 KHz B19.2KHz
K50D25%90 5.9KHz 682.7 KHe
15025120 4.0KH 512 KHz

These recammended clock rades shouid not be
vared because the arfiatiosing and smoothing fhers
are fieed, and alasing pioklams oan occur F the
sample rate difters fiom the one tecammandced.
The duty cycle on the input clock ks not cdlical, as
the clock 5 Immedatey dvided by two. ¥ the
XCIK is nol used, this Input must be con-
nected to ground.

Speaker Outputs {SP+ /SP--)

Al dendces in the 1502500 Sexes include an onchip
diferential spacker diver, copable of driving 50
rmitiwatls into 16 Q from A IN {12.2 mW from
memoty).

The spaaker oulputs are hekd at Vg lavels durng
tecord ond power down. It is herefore not possk
bie 1o paciie] spaake: outputs of multipke ISD2500
devices o the outputs of other speaker crivers.

NOTE Connection of speaker oulpuls in ponlel
may cause damags o the devce,

A gngle outpul may be used alone (including a
coupling capaciion between the SP pin and the
spacket). These autputs May be used individualy
with the output sgnal taken from elther pin. Using
the dferenial outputs resultsin a 4:1 Improvemant
in ouput power.

NOTE Never ground or diive an unused spegker

output.

Auxiliory Enput {AUX IN)

The Audiary Input 5 mulfipiexsd through to the
output amplfier and spedker autput pins when CE
Is HGH, PR s HIGH, and Playback ks curenty not
acite o I the device s in Playback overflow.
wWhan cascoding muliple 1502500 devices, the
AL IN pin k5 used to connect a Playback signal
from a following device to the previows output
spaakear divess, For noke considerations, itls sug-
gesied that the auwdlary Input not ba diven when
the skrage aray is active.

Address/Mada Inputs [Ax/Mx)

The AddressMode Inputs have two funcions de-
pending an the level of the wo Most Signlficant
Bits (MSB) of the address (AB and A9).
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Tabte 2-78: Operationai Modes Tabie
o ko
. le jI " Function Typical Use Jointly Compatible!

MO Messags cueing FasHoward fvough mesages M4, M5, M6

M1 Dele?e EOM miarkers Postion EOM marker at the end of the logt M3, M4, M5, M&
messogs

M2 Not cppicable Reserved N/A

M3 Loophg Continuous playback from Address 0 M, M5, MS

M4 Conseculive addessing | RecardPay mutiple consecutive MO, M1, M5B
messages

M5 Cfimtacﬁvded Allows messae pausing MO, M1, M3, M4

Mo Push-button control simpified device nfedace MO, M1, M2

1. mmmmmmmm@mwwmmmwmmgwnm.

¥ either or both ofthe fwo MSBs are LOW, the inputs
aeall ntempeled as address bits and amw used as
the stat address for the cunenf Record o1 Ploy-

bock cyela. The oda&ss pins are Inpruts onty and
do not outpuf hfemd address infomation as the
opeiation progretses Adlckess inputs are atched
by the faking edge of CE.

¥ both MSBs aml HIGH, the AddressiMode Inputs
aeinemmeled as Mode bits according to the Op-
aational Mcxde tatle. There are six operalional
modes (MO.M6) cvolcble as Indicared in the ta-
be. it s posslbie fo use mulfple oparatonat
rmodes simuttanéously. Operctional Modes ame
sampled on each faliing edge of TF, and thus
Operational Modes and diect addiessng ame
mutuaty exclusive.

OPERATIONAL MODES

The 5D2500 Sedes i designed with severa! buit-n
opetational modes that provde maximum funic-
fonailty with minimum addtional components.
These are described in detail below. The opera-
fonal modes use the address pins on the 1SD2500
aevices, but are mapped outside the valid ad-
dress range. When the two Most Sgrificant Bls
(MSBs) are HIGH [AB and A%}, the remaling ad-

dress signals are interpreted as mode bits and not
a5 address bits. Themfore, operatiormal modes
oand diect addressing are not compatitle and
cannot ba used Smukaneously.

The@ am two importart considerctions for using
opeiationda modes. Frst, all cperdtions begin ini-
tidly at address 0, which is the beginning of the
1SD2500 oddress space. Loter operations can be-
gin at other addmess locaflons, depending on the
operationd mode(s) chosen. in agddifion, the ad-
diess pointer is reset 1o 0 when the device k
changed from Record to Payback, Flayback to
Recod [excep! Mé madel or when a Power-Down
cycle is axecuted.

Second, Openationd Modes ae executed whan
CE goes LOW and the o MSBs ae HIGH. This Op-
emational Mode remains h effect untl he naxt
LOW-going CE sgnal, at which polnt the curent
addressimode levels are sampled ard executed.

OPERATIONAL MODES DESCRIPTION

The Operational Modes can ba used In conjunc-
tion with a miciocontroller, or they con be hard-
whed to provide the dested system cpeiation.
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M0~ Mossege Cueing

Message Cueing alows e user to skip through
messoges, wihout knowing the actudl physical
addresses of each message. Each CF LOW pulse
couses the nternd address poinker to skip to the
next message. Tis mode should be used for Piay-
back only, and is typlcdlly used with the M4 Oper-
ationd Mode.

R ~— Delete EOM Markers

l}
The M1 Operafional Mode ofiows sequentially 1e-
carded messages 1o be cambined into o single
massoge with oriyone EOMmarke! set at he end
ot the final messoge. When this operational mode
15 configured, messages tecorded sequentially
ate piayed bock as one confinuous messoge.

M2 — Unused

When operoimql modes e selecked, he M2
pin should be LOW.

M3 = Massage Looping

The M3 Operoﬂoml Made alows for e automat-
ic, cortinuously repeo?ed playback of the mes-
sage tocaled a the beginning of the addrass
space. A message can completely fil the
1SD2500 devce and wil ioop from beginning to
end withoul OVF golng LOW.

M4 -~ Consecutive Addressing

During normal operations, the address ponter will

feset when a messcge Is played thyough 1o an
EOM maiker. The M4 Operational Mode nhiblis
the address polnter reset on EOM, gllowing rmes-
sagestobo plaved back consecutively,

M5 - CE-Lovel Adivated

The default modsa for 15D2500 devices s for CE to
be edge-aciivaled an Playback and levelactival-
ed on Record, The M5 Opemtional Mode causas
the CE pin to be Interpreled as laval-acivaled as
opposed fo edge-activated duing Piayback. This
is specificoly useful forterminating Playback oper-
otions using the CE dgnal.

In this mode, TE LOW begins a Playback cycle,
at the beginning ¢f he device memary. The Piay-
back cycle conlinues as long as TE is hald LOW.

Y

When CE goes HIGH, Pioyback wil nmedakely
end. A new CE LOW will testart the message from
fhe beginning untess M4 is also HIGH.

Mé — Pysh-Button Mode

The ISD2500 Sarles of devices contain a Push-But-
ton operational mode. The Push-Buffon mode is
used primanly in very low-cost dpplicofions and s
designed o minimize extemnal croutry and com-
ponents, thereby reducing system cost, In order to
configue the device in Push-Button operational
maode, the wo most dgnificant address bits rmust
be HIGH, and the M6 mode pin must also be
HGH. A device in this mode always powers down
af the end of each Playback o Recod
cycle afker CE goes HIGH.

when this opeswationdl mode & iImplemenied,
sevoral of the plns on the davice have gllemncate
functionaltty:

Table 2-79: AfRternate Functionality in Pins

P AHernate Functionality in
Pin Name Push-Button Mode

CE StatfPouse Push-Bufton
LOW puse-activated)

PD StopfRese! Push-Bution
{HIGH putse acfivated)

EOM Active-HIGH Run indicaior
CE Pin (START/PAUSE)

in Push-Bulton Cperationd Mode, TF acts as a
LOW-going pulse-aciivated STARTPAUSE signdl. if
no operation is curently in progress, o LOW.going
puse on this signa wil inttiote a Playback of a
Record cycle according to the leval on the PR
pin. A subsaquent puke on the TE pin. before an
End-Of-Message is reached In Playback o an
oveflow condiion occurs, wl couwse the davice
to pause. The addmss coun®et i not resat, and
anothet TE puke wil cause the device to contine
ue the operation fiom the place whemr It was
paused.
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PD Pin {STOP/RESET)

h push-button Oparational Mode, PD ook o8 a
HGH-going pule-oclivated STOP/RESET signal,
When a Playback o Record cycle is In progiess
and a HIGH-going pulse Is abserved on PD, the
cunent cycle s terminated and the addrass point-
or Is resat to address 0. the beglnning of the mes-
5age space.

EOM Fin {RUN)

in Push-Butten Opesationd Mode, EOM becomes
an actve-HIGH RUN signal which can be used o
dive an LED or oher exterral devce. it s HGH
whenovar a Record o Playback operafion & In
OGgass.

Recording In Push-Bulton Mode

1. The PD pin should be LOW, wsudliy using
a pulidown rasistor.

The PR ph Is faken LOW.

The TE pin Is pulsed LOW. Recording starts,
ECM goes HGH 1o indcaike an operalion In
progress.

4. The CEpinis puisad LOW. Recording pos-
o3, EOM goes back LOW. The infemal ad-
dress pointers ate not cleared, but an EOM
market s sfared in memory to paird 1o the
message end. The P/ pin may be takan
HIGH ct this ime. Any subsequent TF would
skt a playback ot adoress 0.

6. The CF pin is puised LOW. Recardng starts
al the next addiess atier the prevous set
EOM marker. EOM goes back HIGH.

NOTE ¥ ihe Mi operdional mode pin Is akso
HGH, the just previously wrilten EOM BX &
argsed. amd mcording stars ot thot
address.)

6. wWhen the mecomding saquences ame fin-
Ished, the final TF puise LOW wii end he
last Record cycia, leaving o sot EOM mark-
er at the message end. Recardng may
aiso be terrninaled by o HGH levet on PD,
which wil feave a set EOM marker,

Plaoyback In Push-Button Mode
1. The PD pin shoud be LOW.

2. The PR pinis taken HIGH.

3. The TE pinis pused LOW. Playback starts,
EOM goes HGH toindicate an operation in
PROCHESS.

4. ifthe TF phis pulsed LOW or an EOM mark-
e {s encountered during an opearation, the
pant wil pause. The inkemal adcreass poind-
ors are not cleared, and EOM goes back
LOW. The P pin may be changed at this
ime. A subssquent Record opadtion
would not mset the address polniers and
the tecoding would begin where Playback
andcled.

6. TF 1s again pused LOW. Playback stars
whete it left off, with EOM going HGH to in-
dicate an cperalion in progress.

6. Playback continues as in steps 4 and 5 until
PD is pused HIGH or ovarfiow occus.

7. If h ovafiow, puing TE LOW wil reset the
address poinker and skart Playback from
the beginning. Afler a PD pulse, the part i
tesat to addiess 0.

NOTE Push-butlon mode can be used i conjunc-
fion with modes MO, M1, and M3.

Good Audio Design Proctices

I5D products ae very high-quolty singlechip
voice Recording and Playback syskems. To ensure
the highest qualty volce reproduction, it is impor-
tant that good audo design practicas on kayout
and power supply decouplng be fotowed. See
the 153D Applicatlon Notes in this book for detalls.

ISD1000A COMPATIBILITY

The 1SD2500 Seres of devices ks designed to pro-
vide upward compaiibity with the ISD1000A fam-
Iy. When designing with the I5D2500 Sares, the
folowing differances should be noted.
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Addressing

The iSD2560/75/20/120 davces have 480K sior-
age cels designed to provide 60 seconds of stor-
age at a samping ral of 8.0 KHz This ks
appodmalely four times the storage of the
ISD1000A family. To encble the same addiessing
resclution, twa addiional address pins hawe bean
added. The address space of each device & di-
vidble nto 600 ncrements with valld addmessing
from DO to 257 Hex Some higher oddmkasses are
mapped into the Operalional Modes. All oftex
addresses are invaiid,

Overflow

The ISD1000A Serles combined o functions on
the EOM pin: end-of-message Indication and
overflow. The ISD2500 separates thase wo unc-
tions. Pin 25 [POF package) rermains as EOM, but
ouiputs only the EOM dgnat indication. P 22
{PDIP packoge) becomes OVF and pusas LOW
only whan the device reaches Its end of memory,
orls “ful” The change allows easy message cue-
ing and addressabiity aoross device bouncaries,
THis also mears that the M2 operalional modo
found in the IS0 000A tamily is not implamented
in e 15D2500 Sades.

Push-Bution Made

The 13D2500 Serles includes an addiiond Opero-
tiond Mode called Push-8utton mode. Ths pro-
vides an allemative intedace to he Record and
Playbock unctions of the part. The TE and PD pins
becoma edeflined as edge-aciivoted “push-but-
tons.” A pukse on CE Inftiates a cycle, and ¥ fig-
gared again. pauses the curent cycle without
reseiing the address pointex (9., a Start or Pawse
tunction). PD stops any curtent cycle and masets
the addmess polrter to the beginning of the mes-
$oge space {i.e.. a Sop and Reset function). Ad
diionaly, the EOM pin functions as an active-
HIGH run indicator, and can be used to dive an
LEDindicating a Record or Playbock cperction B in
progass. Devices in he Push-Bution mode camot
be coscaded.

Looping Mode

The I5D2500 Series can kop wih a message hat
completoly fils the memary space.

NOTE Addffional descriplions of 5D2500 device
funclfonaily and apgiication examples o
provided in the 5D Appiication Notas i this
book.

TIMING DIAGRAMS
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Figure 2-37: 1SD2560/75/90/120 Application Example—Design Schematic
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this case, pin 18 sl nof be tled fo any oiher sgnal or valtoga. Addtional dasign examplo schemalics ae
provdod h tho Appicdiion Noles in e book.

Table 2-88: Application Example—Basic Device Control

Contro} Step ‘ Function Action
1 Power up chip and select RecadPiovback mode | 1. PD = LOW, 2. P/ = As desked
2 Set message address for RecordPiayback Sal adcrasses AQ-A9
. 3A Begin Aayback #R = HGH, TF = Pulsed LOW
3 Begin Record PR = LOW. TE = LOW
4A End Piaybock Mmﬂc
48 ‘End Recad PD or CE = HIGH
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ORDERING INFORMATION
Product Number Descriptor Key
ISD25 _
2 =2nd Generation {mm Temperatire Flak:
5 =5Voiis Bonk= Commercid Pockaged @°C k0 +70°C)
Diwalions _ o Commercid Dw (0°C o +50°C)
@ = &0 Seconds I = Indushial (~40°C 10 +85°C)
0 = 0Seconds G =  28-Leod 0.350-nch Small Oulline Integrated
120= 120 %econds Circust (501C)
P o= 28-Lead 0.600-inch Plastic Duat in-Line:
Packoge [FDF}
§ = 284.ead 0.300-Inch Small Outline Integrated
Circut (SO
T = 324ead 8x20-rmm Thin Smali Quline Package
{T150P}

X = De

When ordering BD2560/75/901 20 products, please refer to the following vaid part numbexs.

? Part Numﬁer Part Humber Part Number Part Number
15025606 19D2575G 1SD2590G 5D25120G
1SDZB60GH 5D2575G1 SD2590P 150251200
18D 2560P 5D2575p 13D25906* 15025120X%
1S02560P 15025750 BD25901
18D 25608* 15025755 15D2590X

‘ 5025605 5D25755
5025601 BD2575T
BD2560T 5025750
5D2560X BD2575X

NOTE: Tho attensk f*) indcoles odvance informdtion
For the latest product information, accass SD's worddwide websile o hitp:/Awww.isd.com.



UM3561

= LIIVIS

@UMG

T=77-12
UM3561

Three Siren Sound Generator

Featurss
¥ Four sounds can be seiscted

® Typleal SV opwnting voluge
" ® AG owilltor with an extamel resitor

Gerral Description

Tha URGEST |3 & low-chat, low-powsr CMOS LS! designan
for ve In wy spplicetions.  Since the Intsgrated crcult
Tncludey owcliisor snd sdector clroubio, & cvigect snd

Pin Configutation Block Disgrem

® A magnelic spssker can ba driven by connmacting an
NPN oamistor
= Powr On rees

mochds can be confructed whth onty a few sdditional -
component,. Tha UMIS61 contains & progremmed muak
ROM w svmuiete sirtn munde.

uut 1 o[ loscr
VSSC 2 1 :]osm
UM3Iset O8C1 - o] GsCILLATOR CONTROL H ADDRELS
outrur { {3 e Jseun oac2 cmculr cIncur COUNTER
ne e ‘5§ Jvoo b
ot :I EELECTOR l l Row
stz

QUTPUT

TONE
GENERATOM
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Absolute Meximum Ratings®

DC Supply Voltags . . .. .... veeeae . =03V 10 +8.0V
input{Output Voltage . . . . . . Vgs=0.3V1to Vpg +0.3V
Operating Ambient Temperature . , . ., .. —10°C 10 B0°C
Storege Temporaturs , . .. .. brehans + + =BB°C 10 126°C

*Commants '1'-'1"1-.3

Stresses sbove those listed under “Abscluts Maximum
Astings” may cousa pwmansnt dsmuge 0 (he devics
Thesa sra stress eatings only, Functional oparation of
this deviea ot thess or eny other conditions sbove thota
indicated in the operationsl sections of this gpecification
Is nat implicd and exposurs to absolute maximum rating
conditons for ewiendad periods may affect dovice -
tabllity. !

D.C. Eloctrios] Charentaristics (Vgg = OV, Ty = 26"C, F e = 100408 Hz, unless otherwiis specified. )

Paremater Bymbal Mis. Tvp. Max, Conditlons
Oparating Voltage Voo 24v av 38V
Operating Currént oo - - 160uA, Vpp =3V
YH Input Vottsgs ] vk Vop ~0.2 - Voo.
“L" Input Vaitege Vi Vas - Vsg +0.2
. Fose (3.3VI—Fgsc(2.7V)
Frequency Stsbility AFfF - - 20%
. Fosc {27V}
Qutput Current lg 3mA - - ¥pp =3V
Froquency Doviation Per Lot | AF/F -10% - +10% Vpp "3V
Pin Description
Pin No, Deslpnatloa Daseription
t SEL?2 Sound sffect solection pin
2 Veg Negativa power supply
3 OUTPUT Mono-tone output
. NC "r:: p‘:’ll: :p::'im tasting; in narmat operation,
6 Voo Fositiva power wpply
4 SEL1 Sound effect sslection pin
7 0sC 1 RAC oscillotor pin
8 08C2 RAC oxcilletor pin or Inverted clack output
Functlonal Description
Oceflinting chreuit

Theya are two options for ganerating osclilator frequency,
Efther can be selectad by changing the mask,
{1} Onty one extarnal resistor Iy required to complete

tha oscliiatar circuit.

{2) Ostillstor registor is bulltdn
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Sourd Selaction

The SEL2 incwporatss a rosistor for Interne! pull low,
and SEL1 s a trlstats control pin. 2 peds, S5EL1 and SEL2,
thould be salected for the swound eftect mode,

Sownd Effact ROM

The sourd effect ROM b omganized as 256 words by 8

bits. The sound effect program and the optlon ars mask
progremmeble and programmed in the Nt layer,

Typical Application

FOUR SOUND APPLICATION

T-1N-13

ndl
Bonding Pad Sound Effece
SEL 3 BEL2
No Connection | Mo Connactlon | Pollca Siren

1. Folice Siren 2. Fire Englne Siren 3, Amibulance Skran 4. Meching Gun

H

TRy  oUTPUT
fiy
ascy osc2 . Vs

Y-

THREE SOUND APPLICATION
1. Police Siren 2. Fira Engine Siren 3, Ambukince Siven

i 3
b= T :J‘T_t:._]_:}

Qo0
o o
a0
)

e

o] Voo
2
BELY p——irny ¢
3
Vey
E 2
TWO SOUND APPLICATION
1. Pofica Siren 2. Machine Gun
1 _61 o5-— Voo
& Voo
D | T
UM3SH! -
™, QUTAUT
fa osc! 0352 Vas

= | S

Ry

Voo Mo Connectlon | Fire Engine Siren
Vss No Connection | Ambalance Sken
=" dan’t care Voo Machins Gun
SELY -]

(Mo Correction, Na.Connoction)
¢ vpp No Connection)

I Vgg » Mo. Conmmcticn)
{No Connectlon, Yoo }

R mmandat valus:
Ry=20x{}

fog= 10 2

TR1: 2500013 or HOBO
50000 Q2N e

Recommendet vakie:
Ry=240x0)

Ry 1068

TAI: 2500012 or BOGD
3P 811 AW aker

Hecomorvanded vslpe:
Ny= 2400 53

Ra» 105

TR1; 2509013 or 6030
5P:250 0.24 sosakcer
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Bondlng Disgram
Vgy HL205C2 ol
wnil; g
A0 4 O PadHo.  Onigmstion v
UM 2344
! SEL2 -260.70 77124
QUTRY 2 Vis 81582 T2
"= | 3 oUTPUT ~£08 80 17272
o s 4 NC —608.50 31084
ve| G & Vop - -42850  -107.08
' [ $EU) 69090 ~76200
) = 7 OsCy 00850 177.28
o 00 ) 20— 501 8 Qs - 17.78 17124
Ovdering information
Port Numbar Packnge
UM3EGTH Chip
UM3E81 aLDIP
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