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Abstract

The subject of this thesis is burglar alarm it’s describe about the details of curcuits these
curcuits include of laser sensor system and telephone system which will call out if there’s
someone broken into laser sensor .These telephone system are combine of control handset ,
DTMF Encoder . Ring Back Tone , Voice memory and Electrical Supply. Further more this thesis
show the junction between circuits and microcontroller (- AT8958252 ) which control every parts

in the system.
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v
o o

shudyszuanganatnsdny Insdryeyramiiulnnszuanse (DC) uay

&ryonuniunszuaady (AC ) Teszduuseinaesdrygnissndnagataazuansiaiuly

A1TAR 2.2 uaasszAudtygneendnganelutoanaisingg

daananisldnu sesudyynnulvimgg sepudtynyaslnady
Wildunyery 48 Taasl -
anyietu Sdtynnmiaumyu 10l9a6 60088 19a6
YULNANNELRT 10Taqst aiifiuo.5Taas
Adryyrnuudednanalaidng 10%0a6 4008 aR AR
AdeyyrnuFanndy 10Taa6 4008881086
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s s a1
2.8 ﬂqibﬁ’qﬁﬂﬁ%agnqﬁﬂ@ﬂﬁﬂﬂﬂ')"l“n@‘ “sa DTMF

2.5.1 mm”qsﬁ’mmﬂ DTMF ( Dual Tone Multi Frequency Encoder )

wnnsdedtyonuouANtdasiiuananaiy 16 A1 Teusiazerauiiiy

aad o
UL
1 < o

Fyoyrundugmed 2 wuy wiaflu nueanudian wazAadge Salldnnizuaniemm

A1919912.3 LWAASANDTZUL DTMF

T
d

nzjmmmmﬁ NANTIBIANNOEY
i 1209 1336 1477 1633
679 1 2 3 A
770 4 5 6 B
852 Y4 8 9 C
941 i 0 # D

2.5.2 m‘m‘aﬂﬁﬁlﬂﬂ‘nua DTMF ( Dual Tone Multi Frequency Decoder)

nN70aATRAAIIND DTMF wunet nsudasdtyayaneaann DTMF Wiiludeyeynou
aa d‘ o Y o an v o 1] d‘ nﬂ‘ dl [ %4 o
famen et lldfuszuuAanen dadmuese 7 Aaniwienazlivinlinsnansia
a a é’ < v v o K K a al o 21
DTMF \AAANNEANAIATUIRERANULLLINAT ABIATUINIALS HTIUATIBHAMIY

1. q9asazfeanansanensialdatngniasfadidygyinifudunaziinnud

WoauuldanAfifiinunliidhumnnsgu widedlifiu 2% uazarhisenlidygnmiian
TERILIULANNGY 3% ANNATNIATIN HIUI9ATNIEIANDLA
2. nearnamsvaszawnsanansviald  Aradleudyaindnunfissavioanetinag

fiag 40 aaauai

'
v o v

3. qeasnansTaasINnIsoansvalignsasisadiadygns DTMF AFudaanlugg

U
1 v

asazfasiidanaiiinaiudyaod DTMF ffuduntewniiiiunatetnaden 35 dad

a P
QMU
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4. wasoansEaTdesdannneasadya s DTMF fifllaundinisudgandn 275
dB lalealuiiansianaim ua:ﬁqmmmﬁﬁmu‘lé‘lunm‘iﬁﬁm:yﬂtu;T\a 2 padszney
Fusuhideyqyros DTMF Suasnldqasiafumnnnds 6 dB

5. avasnanstatiAminnulinaaniaan idrnuiuazmngdesyavied

&ryourusunauannnnauanidundesasaansia Wliinlnsnassiaianans

2.6 49UNTTLEI1SWE DTMF

fugauilflunnsinsaansnlus® Feasdesnuain MSC-51 Tefiaanuninesa udn
AedeunyuAanes 1Wiled MC145412 Fasmtinfidnawadcynyn Walsiiadyons
PONNBANFIN 1 M lunnstnsaananndy ﬁaﬁﬂﬁryfgm?';‘lﬁ”ﬁ":lﬂs’lmﬁqﬁﬁmsﬁmﬁwﬁﬁ@m
aansaly

nedesvanuneatlaeldledanisas

U

S1
fi /&————
Low
1 2 3 OSCILLATOR
SPEECH
41516 NETWORK
71819 HIGH
OSCILLATOR S2
T " e

9101 2.7 A uHUATNUEASTELL DTMF
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O/A

LOW FREQ SUMMING

~Njh=
o NN
[

SPEECH
WWJ NETWORK ]

COUNTER
& DECODER

DIA
HIGH FREQ L

711 2.7 9 ununIwUAATTUL DTMF

Tug#l 2.7 n uameniededyqyrnuuun DTMF ot ldg1insndwanwiadn (passive
clement)  Tunsinunainargaseasdaiamnes FeasnuilymiainauARa U AN TR
Saulduunda  wazainangnisidulugineniivanid sudenaliaudnuanAanm
waaullfos

ﬁQﬁum?’L‘%‘lﬂ%f\L%gﬂml'ﬁmmmuqﬂnstﬁwmfﬁwﬁaLﬂummﬁ’ﬁmmﬁlu?:ﬁu
wils angln 2.7 9 wanan i ledunldaiedyayanduszuy DTMF Ganeluneasss
1]5YNALAILINATRTUAREFY Sarnsnansiaannninaldudaaziniasialiluisainen

::J o’ nl’ o o/ (=3 aa aid
pudndn  Aryeunauiesnainasastiuwaznansiaazitludoyy1unneg feyooundl

d‘ 1 o/ r/ o 1 aa o
AsELAnsneiuan i Wi uesasuUsedyaniianes  iuezunsanuasiInnN
fulaanistinludnuasassanuazaanadayaunnd (summing amp) uwdnRegnaariuliliisasas
AaLiAmdEaA (speech network) wazdalufianenadmiluiign lafanaazgnaanuuuun
Wsaniunthujununaiaaaiin DPST (Dual-Pole Single Throw) Feasfinthdudia 2 wih vde

gnqaziflugiin SPST (Single-Pole Single Throw) filédsgLly 2.8
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4
ves .. L4

VDD

VSS ___J———L_____COLUMN

** DPST (dual-pole single throw) Fuilugdndniduda 2 win

o’

717 2.8 namsrtnaalunauargUdoy i

AngU# 2.8 azdunmd WN1908ATRALRUNIUBUATINNIUNABAN “0" WaluAIUNIFNAY

NUTIRRAN “1”

2.7 dauladiiufinidss 1ISD1420

laTiunndes 1SD1420 Wuladiiunni@aslumsega 1ISD1400 Agrusatiuninides
deaglugUdtyyinesunaan (analog signal ) UAZAINNTAIRUNAY ( playback ) aanuiiu

Ayyrudesniduazunaanldiduiu

TAses19n18UaneTay 1ISD1420

Usznausaeansng | iaunm 28 91 Asugnalugy
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NC
NC

A7
NC

< <

SP+

ey
Q

L g
PESSN

ad
N

-h
()

—bd
.

ISD1210
1ISD1212
ISD1416
ISD1420

15

28] V_,
27] REC
6] XCLK
25| RECLED
24} PLAYE
23] PLAYL
22} NC
21

20] ANAIN
19] AGC
18

17] MIC
18] V_,
15] SP-

91l 2.9 usmadnwuriaseairenieuanies ISD1420

2416179 ) U89 1ISD1420

Voltage Inputs (VgeaVeeo)

U5 U LS A URA L AR N AWANNUINTENININ F UL A UTBINRTDEUIRBN AT

aa d’ [l o v [ o v o t;l s
ashaman nusznavatniolusialadufe anFuuseduseameussduliides +5 Taadl uaz

v A da s
FaenTTiWiReRRd Yo nisunaumInIn
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Ground Inputs (Vgga,VSssp)

$luannse Fasdeausnfusend19n9feaek I ez U BNUATNTINATEY
Foyeyrcunanea ‘Zl’mi"]'lﬁ%ﬁﬂﬂﬁﬁ@:gﬂﬁﬂLLﬂ:ﬂﬂwﬂﬁﬂl‘uﬁQﬁﬂﬂi?"}ﬂlﬂdlﬂ% ns e
fmqﬁvu:'mmﬁquﬁfansi@ﬁunmqéﬁ]mmqanﬁwwmalumuﬁ'ﬁﬁﬁ%mﬁumuﬁé’h el
HasmaliiAarussfufiuansefussminenaadiaes
Record (REC)

\WuanaauaunisTuin@es Slagesmetuiin ax ity “Low” uazmsanuzil
naamszazioainisiuin Lﬁ@ﬁmqummsﬂuﬁnu‘?@éuqmm@ﬁuﬁnmummﬁmms
wda flantii HicH SedendiFeuduanius HieH uasmnefnnmganis
%91 uazllm End Of Message (EOM) azgniaafiulily EEPROM Fadumbsnnaud
meluled luglresnanes ﬁﬂLﬂum?szué’nLmii\iz%uzgmmiifamm‘?‘iﬁuﬁnﬁ
Playback,Edge-Activiated (PLAYE)

pififlugnmauAunIsdundy Sedeenndundy  annsainldlagiianii
@0Nue “LOW" fAziNanIsiaunay nqm’unﬁm:éuqmmlﬁﬂﬁﬂmﬂ,@iunﬂmuﬁqﬁmmuiq
?;uzgm@ﬁ'amm (End Of Message) wan@nﬂﬁmmunﬁqummLﬁ@‘*‘?‘;mi’:ﬁ@n’m:
Wasulufhs “HIGH" uazanniuaznduidgaumsingtvun (Standby mode)
Playback,Level-Activated (PLAYL)

Lﬂ@ﬁcyn&mmﬁwgmﬁﬂ@uﬁqmﬁmiﬂﬁﬂumn “HIGH 1l “Low” axflufinaiu
Wundy uazantiazdesfluaniuz “LOW maBANISIALNAL mmiunﬁmz?zuqmmmﬁ@u
fuiinanasnudaludnedunean PLAYE
Record LED Output (RECLED)

Fhanfiuamaniozmeiuin@es mﬁ%lﬁtmﬁwmﬂnmtﬂu “LOW" RABATN
wanTasnsiuingdes "i';ummmmﬁ']Lﬂ'\ﬁwmﬁm‘l"iﬁiaLi”nﬁu LED ifeudneaniozaes
mstufindedaed LED ardesadninaesdasnaniiimetiuiindeslddmivlunsdaes
MaEundL Tilaiaviwneanunidluiad “Low” Frnauzvitaniniiu Falu LED Firaien
SR UaAtaNIZ18INTAUEATDINITEUNFY Tneazdesadnsluaanuduiind
Microphone Input (MIC)

Wuadunsdmiululasinu
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Microphone Reference (MIC REF)
a a‘i’ o v o a a .
sunmrasantiazassiudniuduymeediulasiiuniuen] (microphone

preamplifier) ¥lauisoandeyryrnssunauld (noise) 16
Automatic Gain Control (AGC)
(=3 A:r-i v dﬁ' o 1 o al
Wunnldiwedsusdnsinisaansaaenzuant
Analog Output (ANA OUT)
& a5 pu ai
Wurnsesanainwiuauil nneluaesled
Analog Input (ANA IN)
dluanfsadduwent] neluvesled
Speaker Out (SP+,SP-)
d‘ 1 o/ o d’da = ro' 1 c
Wuaarursosansetiuan ineniauiuaudaingd 16 lavy
Optional External Clock (XCLK)
fuanfserudyminsnfninieuants dlildlvsaaingad
Address Input (A;-A,)
awameraiiuafldiuneniasadiuiwiatis eiiliainnsatleunenasa liiunie
v = : roI/ o a‘al/ A’ 1o/ o/ a
uanld wesamsadunatiaidunsiiey 2 Weddu Tnaruseiussaureaaclingegn (two
Most Significant Bits:MSB) 1eduamasd laadranlarmidaniuzil “LOW" aziinayin
Taunaiovue azidwndsngegivasmsaln deyadunaidundnngivennsaiini
Az fluLe A LASA U FUIRINNT U NUTANIFLAUNALLAZIT LA ALATEAZNANITILA AT LAt L

PIRITRINAENTIN PLAYE,PLAYL 989191 REC

Taseadranelu uazAnaniinaas 1ISD1420

183 15D1420 HlassaFiidndysanitsidanudugnsaiiuindygnudeslugy
aeadoy yruazunaanuaziaundmiludygiondeveeninlugleasdnynuesuaaanag)
malus Tnearilgnsafwnadvisanisuaniisadnidey uaslunisszgndldeueds ez
£ 1 g 1 d’ 1 = o o o v
passiaginsnimauandey Feaznaotialuniends dwiulaseairenialuaes 1SD1420

aunsauanglanagy

Ay aory
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Vx
. — T
D‘ I C7 ) A0 vu £ C
RECLED y 7 0.0Q1U ..—i At v :: 0.1U ?,‘( 16 OHM
\\ e —ix Vs SPEAKER
A3 v
S \.8.. 3|8 :E A4 enf
i LAYE s e as A
S 1 . 20 e
S, 1 Sl Tol A s3u St
2 0—2; A7 L R,T ) Lo
PLAYL N E7 il W oR Tezbu
Ss | 27 ﬁéﬂ - 135'1K C, ELECTRET
ECORD R ree, |17 91U MICORPHONE
DYV E o Y R
26 G CS 4
1K @—{XCLK RS Cs L‘ 1OK
4 470K 4.7V 0.1U

31171 2.10 uamslazaairanieluges 1SD1420

AuaNiRees 1ISD1420
1 Gelfudaidunnsiufinuszisundusonilafiasireann
- hiffledwesiu Uszneuifudinaneen
_ segunsainnadWniauantdannin
2. WevdudnnodunteiufindfilszAnanmg
3. gunsosefuadRdAIuANNITuRn,  EuNAY, uqm%mmz uaziliusyay
Keyounousing o) 1A
4, "ﬁmg‘agnﬁw’?m‘l%hizgrymﬂﬁaLLﬁdﬁ@:’LﬂJﬁLnsaﬁudﬁﬂ'lﬁﬁu%% uazlaisiaanis
LUAAETANTDY
indayalldunida 100 T ulflifiuse il
aransotainlmild 100,000 Afend
flnaasgruaannelu

Yaisinnstulsunanlusialeduayla Eaawmunss UL RNRLe I ule

© ® N o O

a o dll o o’ ' ' d; 1= o K <4 1
N?ZUU@LLWU@UWEJLW@TJ?:’,WU ﬂW@Q\ﬂWQ’mLL‘M@\‘I“‘]’WLN@lMNﬂ'\‘J‘UMV]ﬂW?’ﬂL@N

nay
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10. Musssulideainen Dunssugrnrawausueaies 0.5 ulasuaud
o ' dd‘ b 0 2 % o % 1 dd” VYo
naugutiRAg 7 1esledilinadandresu ilinsudileailafuniseenuuy
TualiieuardrFagundunaninliden dmsudpnuaniinieiwiiuazuandld
Tupnmait 2.4 Juananiinielwiinees 1SD1420 amnaessilazitlinesudiliaimas
a . 1 n‘l t o = ' 4:’4’ d‘ < o -~ d‘ 1
fnefunsedreisnaturesledusiaziuasiu 1SD1420 § TeRziiudaaunininadeyantiy

venfeAuaINnaTessTaziaan lunauiinfiuanstaiy sanvisanieansgudoyqyin

1
P (g

NHNNNY

AR 2.4 uamenmuaNtn 1 lWineeansz)a 1ISD1420

&rydnwnd P1EAIBLARIANTR 1SD 1420 widae
Fe é”mmmfmuﬁ"tunmmuﬂ‘geﬁagrg'}m 6.4 kHz
BW ATNNGNDINLNA 2.7 kHz
Tm ANuNdTaIRadanizTuin 20 s

Toay zaiziaan lunaiuin (gegn) 20 s

T con nswiaaaT#e RECLED 204z8ln 48.6 ms
Toruo NsMAIAN TR NN 32 ms
g - QRN LRIG G S T SNivuly 32 ms
Teruo NMINUIUIRTEULLAVNAL 32 ms
Topoo mmﬂqmmmmudunﬁuéuqm 8.1 ms
THD AN e SN 1 %

Tieor sz Eutiufinaes LED 5 s
Pour AMAM LA TANIURYINR 12.2 mw
Vour USIAUANATANTNADAN TN 25 Vpp
Vi usasuBunad lulastnu 20 Vpp
Vo WINAUBUNABEUIRDN 50 Vpp

o

neluledanlsznaudsdiunisinnuiidgrdgnndau TaadguUnsainnadvsanis

9

weniednties  Jennaluazfinsasinfinmnndgiunantindnes, a9asvenadyyI

Tulmslviu, 29asmauAudRsINIsTENedRludE, 299snsaeANNDLaTIRTTENedTyIdeen
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o O

genlne widaramiudtnlaeassainlediienaazdclinnne fannsosiacasseny
< A' a v d‘ 2 o O Y a o X
Fuannmmadnasuaniaduld deldaunsadudninldliduaediuniu uanan
:l/ o o <A E% :al a d; v & ¢ o )
Suffanunrawmunasvieudlansasfiuiniesiasnisliasasanunsoldaninaiu
LailpsTriniwfonfunsdudyodesdituiinlioonin1léugn - Teiseesmhias

PranulunFaniu (MeARaZRINEAY)

'
<

ngmﬁmﬁ@:ﬁﬁm?ﬁuﬁngmﬁw‘%ﬂﬁuﬁnL?wamuumiwmwéwma‘l.ul@% 74
| ' o d‘ [ % o o n=l‘ 1 U o Y o -é
Sluionpauan il daanisusesulndrsesanusiladfinnsanausaauluiuagasmsainng

< v

iudeyaldlduudu 100 1 fnermstiuiinasumisanudmelulediidnionig
TuAindryeynnuezuiseniaamse (Direct Analog Storage Technology:DAST) Wudnyoyos
< < 1 ss‘ ) a o &K a a < o K dw

Gaaneviredyanouenuanuii@es 20 Emd D9 20 fladsnd astiuniidryyinuaszgn
AUl umisaacudinialuaiia  EEPROM  Fufluinseniignansatiuiinuazaulualélu

&AsannsTiuiin 100,000 ATs pasaagnisldaueesle®

° & @
NISNINIULURIAU

nsvanuiiesduaes  1SD1420  aziflwdwifessaiheauasidnynyininiununig
vamdaritusing o Dudyainuuusen (single signal) WemiuANNIn REC Uaz
FyarunaupunsisunduazgnaduAusaedyaaiilowdfien PLAYE uaz PLAYL
yanantmndeamsifansnsnmuannistdinldmas 7 dnsouzisnunsaldauen
wealaininislszgndldaueouanlfiduiiy uaznisinugasanldnuutazaniinii
uaranEusmiuazansaedinaneduathiiudduselyl

Usransnnreadesiituiinuasidunduazigunndiunnidiesainnisiuiinuss
wunduiildmatulat DAST felénananndrediu Tnedoyeurasiinnistiuiinvizedayaos
Aeaafidnanmedunaazgniiiinidefudn iy eeProM Faflumisuarindnme
Wlrapsedaadyiniuuazunaen waznsaunduaaninfiazmileutudyoomne
o o =2 1 ' o 1l o o/ o 2 nh:’l’
famsThdnuiuen wezmasundulifinaresquantiBiiomlnnnaadas mezlunsdi
Lilgldamluntsaenadygineanun wildnszuaunimisnanas

a o dl' el o &K < ' o d‘ A :’/ o '

nstlaseailaiinsiuninvitaldundy TuaneieereuvsedunaunIInIIUAY
o < s & A=,: dc’l’a = crolf o v o &/ [
ndwsariuiindugass  ledifasiifeidunininnuldsadhungluuateanisaumaing

d' % ¥ o 1 o al'(; cﬂl % o -d‘ A’ -
WeldBununisldinnisedlussduniiiesiasnislesvdauununes  T9zNUNTIUARAS
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Wee 05 lulasuent] lugoefivnasiiuiin udeannimnistiunniaianaznauglnuag
wAusLNg LieaanAuAN REC Hsvduaaanidy “1”

nsAuANNNsTURn (REC) fanmuaunmstiiinnedummilazidaanisaedn 0"
d‘ o o & n’ o o & dl' o a a‘ dy a T
Wannnistuiindyarnuuazazfuinnstiuiindiesyauaeinhan REC Wiluaedn “0" uaz

14 |dln=ll o o A o K dl v Yo o

avfesnaniuratiunaaasainnistiuiin uaznisiuiiniian REC axdesldfudyann
Tivninfuiindeulanedaufiasiininaunduvianeuiazidyginsnnauauiinn
PLAYE 73911 PLAYL #1791 REC fiszduaean 0" dudulihfludusesuuan @ulihiy
“1") Aazid1gnIINI9TUTBINITEUNAL

MTATLANNNTIAUNSL (PLAYE) ieanasuguniadunduiilffussiusednid 0"

Il
= o K

= Yors % U a dla d” < A‘ o 1 o d' o v
ﬁ?‘ﬂlﬂ?ur’]’]i‘ﬂ?:ﬁ[ﬂuﬁl')ﬂﬂ@@ﬂ “0” ﬂﬂu*f!ﬁlH’N"ﬁ‘ﬂqZLTQJWIﬂW?L@uﬂ@ULW@U’]‘H’ﬂN@V}ﬂﬂUH‘VI

a U

BYULAAIBANHINNAT TN nsdunduluieifutianiumsidunduednesieiissaundiazis

b

k2

v a0 o = o o a o <N ' =Y
Fayagainefivinnistufinanunaiiivuald (1020 JwR) visewuaundiaziteya
Tufinl¥ly EEPROM wndaysazgriaundustnsanysml wdsainidurednginaunaunus
e Juszadneiinandsagluaniaziaunduminiian PLAYE Hantuwiilu 17 mssunduf
QzUYARIVIUT

1 o/ d‘ = é’d cl' o a

AM2ALANNNTEUNAL (PLAYL) ilengunatiiinisnldeunlaeszfuaeanain 17
Thily 0" azflunsdundununsiadiasaunsziaiinn PLAYL sty “17 Sununels
Aansasadunsduaugaaiuds vieauAudeysiigniivldlu EEPROM uf uazndug

U AR LAUALNE

1ulasaaulnsians

2.8 Taseg519199 MCS-51

Tulasrauinsanasnsz)a MCS-51 femmmeefuiulasaiuneluresiy
newefazfiniceanudineluiiuuuy ROM vnawefifluiuy EPROM unaiueiil RAM
el 128 T tnawesd 256 o fudiu SemaaziBuaazAnmlangiessiulaans
UATANTIUZTBUINGN 7] Azinilauriy AnuaTRTEAyTes MCS-51 il

- flwdaeAanNan ROM 4K bytes

- findaaAnuan RAM 128 bytes
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- fivafn /0 9wm 8 TR 4 waim

- & Timer 16 1in 2 6

- AWNINBUNETINILA 5 WAl

- 10399904708 ABTUATINATUNRNLUTN

_ finefweynsuianunsoiudedayauuy Full Duplex AR NGAg

- Famasaanuanlusunsunnauants 64 K

- Fawdsgannuandeyaniauentd 64 K

- gnsodszansuanacald

- gunsndnamiae A NauuLTale 210 Al

- wileipSnsdndeiunanszann 1 lulasiun ansireudian Clock 2 MHz
faatialulasreulnsanaingens MCS-51 uavdnuouzsing 7 aunsauanalaly
99T 2.5

A 2.5 uaadladashsigaitainezga MCS-51 lwafsing 7

waf mirganudllsunsauudn | witgmnudndayauudn | TIMERS
8051 4K ROM 128 bytes 2
8031 - 128 bytes 2
8751 4K EPROM 128 bytes 2
8052 8K ROM 256 bytes 3
8032 > 256 bytes 3
8752 8K EPROM 256 bytes 3

Iufitsdanidiuef 8252 uazlfin RAM meuenssefisdnluan 64 kB nng
Fousansanudrdayanisuaniy  MCS-51 ledmicearudnidaniununaunin
(Static RAM) azifiudnidle MCS-51 ﬁmmsﬁm&iﬂﬁ'wﬂwmﬁu%ﬁ@:ﬂamﬂuﬂnﬁmmﬂmﬁ
fasldha wain 0 uazwein 2 dmduiflunemnsratia doyonos ALE 4awiu Latch dayeynnd
nasm 0 Atyeyrns RD uazdtyeynns WR dudugnuuasiiieudayasamioe annudnmuan s
Tnld 6% TTL wef 74LS373 w1 latch A1 address ludnentd Taedoynosild
latch Aedtyeyntd ALE 10 MCS-51 udaniannsaeng port infoutput Waleeld 1C wef

8255 2 Fiq 3ol 6 port Iaeld IC 7415138 ({lusanansiia
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= |
unA 3
RANNITNIUATAITDANLULU

TATIRE1INNESAWIS (Hardware) WazlAZIRII9TRITEUL

annsouansliisiaufanlaaiunsusagy

CONTROL CHECK BUSY AND

HANDSET RING BACK TONE

TELEPHONE

MCS-51
LINE

CONTROLLER

VOICE UNIT

71¥ 3.1 ufenleeunsuuasslasasiaraansinam

[3
Yo

anufenlaatunsulugt snansaeiunedsnisianisaesenlaifad
A o o 3 = 1% ; 9 o
Weillasnseinnisiauwazaindsey, wiisne wWiennadheensine q 2e9ti1i 49uRsIady
(Sensor unit) azyitnrdedryaynulids MCS-51 anntiu MCS-51 azdedryrynnelyeiadau
AILANNITENYIERINYINSANYT (Control Handset) ievinnsanylnsAnsiudn MCS-51 ax
nnisdefynyrnsdayalifedoulnseandnlud®  (DTMF  unit)  iwevinnisnsudasiaany

e nsAnwin lerunnldanauti {aentiagnunsoinsaanliudoasigaunsoagan
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fouounauanslaidng wazdyeunauiSanndu (Check busy and ringback tone) deludauiias
dedyunumaunaulidy 8252 wald 8252 Minnsiszunanalunisaziasaiudeudaya
a . L auyo o & v £ al ¥ = ¥t ° P Y o
i@e1 (Voice unit) ldmanastiunnldnaunin Tnenludinudeya@estiaziinissedniuans
[ v
Insdwil uazilanisdedaynduadadu 8252 asiimededryayrnslléadaumununisen
A o o= :I/ d' v o o G o < : o
yusayinsdniianafaivaliianisaneyinedni uduada@unismineuy
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LM567/LM567C
Tone Decoder

General Description

The LM567 and LM567C are general purpose tone decoders
designed to provide a saturated transistor switch to ground
when an input signal is present within the passband. The cir-
cuit consists of an | and Q detector driven by a voltage con-
trolled oscillator which determines the center frequency of
the decoder. External components are used to indepen-
dently set center frequency, bandwidth and output delay.

Features

m 20 to 1 frequency range with an extemal resistor

= Logic compatible output with 100 mA current sinking
capability

@ Bandwidth adjustable from 0 to 14%

National Semiconductor

May 1999

® High rejection of out of band signals and noise

m Immunity to false signals

m Highly stable center frequency

= Center frequency adjustable from 0.01 Hz to 500 kHz

Applications

m Touch tone decoding

m Precision oscillator

m Frequency monitoring and control
& Wide band FSK demodulation

& Ultrasonic controls

m Carrier current remote controls

m Communications paging decoders

Connection Diagrams

Metal Can Package
ouTPUT

ouTPUT

FILTER SHD
Loop TIMING
FILTER CAPACITOR

TIMING
RESISTOR

DS006975-1

Top View
Order Number LM567H or LM567CH
See NS Package Number H08C

Dual-In-Line and Small Outline Packages

! 8
wiryt M L aurnun
DETECTOR
Loop _2 7
FILTER GND
3 3
INPUT 0 PHASE L TIMING
DETECTOR WACITOR
(T A3 [ 5 TIMING
RESISTOR

DS006975-2
Top View
Order Number LM567CM
See NS Package Number MO8BA
Order Number LM567CN
See NS Package Number NOSE

© 1999 National Semiconductor Corporation DS006975
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage Pin 9V
Power Dissipation (Note 2) 1100 mW
Vg 15V
Vs, -10V
Vsy V, + 0.5V

Storage Temperature Range -65°C to +150°C

Electrical Characteristics
AC Test Circuit, T, = 25°C, Vvt =5V

Operating Temperature Range

LM567H -55'C to +125°C

LM567CH, LM567CM, LM567CN 0°C to +70°C
Soldering Information
Dual-In-Line Package
Soldering (10 sec.) 260°C
Small Outline Package
Vapor Phase (60 sec.) 215°C
Infrared (15 sec.) 220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Reliability” for other methods of soldering
surface mount devices.

Parameters Conditions LM Lis67CILMon7CH Units
Min Typ Max | Min Typ Max

Power Supply Voltage Range 4.75 5.0 9.0 | 475 5.0 9.0 \%
Power Supply Current Quiescent R, = 20k 6 8 7 10 mA
Power Supply Current Activated R, = 20k 1 13 12 15 mA
Input Resistance 18 20 15 20 kQ
Smallest Detectable Input Voltage I, =100 mA, f =1, 20 25 20 25 | mVrms
Largest No Output Input Voltage Ic =100 mA, fi =1, 10 15 10 15 mVrms
Largest Simultaneous Outband Signal to 6 6 4B
Inband Signal Ratio
Minimum Input Signal to Wideband Noise B, = 140 kHz
Ratio ‘i - a8
Largest Detection Bandwidth 12 14 16 10 14 18 | % of f,
Largest Detection Bandwidth Skew 1 2 P 3 % of f,
tvai!fi's;n?;;f:::,orz Bandwidth Variation +0.1 +0.1 %I'C
La'rgest Detection Bandwidth Variation 4.75-6.75V +1 42 +1 +5 %V
with Supply Voltage
Highest Center Frequency 100 500 100 500 kHz
Center Frequency Stability (4.75-5.75V) 0\< Ty 470 25 £ 60 35 * 60 "

55 < T, < +125 35 + 35 + ppmiC

140 140 PRI/ G

Center Frequency Shift with Supply 4.75V-6.75V 0.5 1.0 0.4 20 %N
Voltage 4.75V-9V 2.0 2.0 %N
Fastest ON-OFF Cycling Rate f,/20 /20
Output Leakage Current Vg = 16V 0.01 25 0.01 25 pA
Output Saturation Voltage e =25mV, lg =30 mA 0.2 0.4 0.2 0.4 v

e, =25mV, lg = 100 mA 0.6 1.0 0.6 1.0
Output Fall Time 30 30 ns
Output Rise Time 150 150 ns

tional, but do not g specific per
antee spedific performance limits. This assumes that the device is within the Operati

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is func-
limits. Electrical Characteristics state DC and AC electrical specifications under particular test conditions which guar-

where no limit is

Ratings. Specil are not gu d for p

given, however, the typical value is a good indication of device performance.

Note 3: Refer to RETS567X drawing for specifications of military LM567H version.

Note 2; The maximum junction temperature of the LM567 and LM567C is 150°C. For operating at elevated temperatures, devices in the TO-5 package must be de-
rated based on a thermal resistance of 150°C/W, junction to ambient or 45"C/W, junction to case. For the DIP the device must be derated based on a thermal
tance of 110°C/W, junction to ambient. For the Small Outline package, the device must be derated based on a thermal resistance of 160°C/W, junction to ambient.

resis-
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Schematic Diagram
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Typical Performance Characteristics
Typical Frequency Drift Typical Bandwidth Variation Typical Frequency Drift
g . e E W
A = weaas
z WSV i, z v
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E] =2 4
z x =
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= z s}t = -l
E ~ 5 g ¢
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S Tss0- 0 2% 500 35 50 25 0 25 50 75 100 125 S 7550 25 0 25 50 75 100 125
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Typical Performance Characteristics (Continued)

Typical Frequency Drift
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Detection Bandwidth as a
Function of C, and C;
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Typical Output Voltage vs
Temperature
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Bandwidth vs Input Signal
Amplitude
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Typical Supply Current vs

Supply Voltage
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Largest Detection Bandwidth
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Greatest Number of Cycles
Before Output
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Typical Applications

Component values (typ)

R1
R2
R3
C1
Cc2
c3
ca

6.81to 15k
4.7k

20k

0.10 mfd
1.0 mfd 6V
2.2 mfd 6V
250 mfd 6V

INPUT fo
100200 mvems 4

05 uf r—-l

Touch-Tone Decoder
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2 s 5

A1

Connect Pin 3 to 2.8V to Invert Output

Typical Applications (Continued)

Oscillator with Quadrature Output

+

R

LITL
-
UL

Ry >10000

DS0068756

Oscillator with Double Frequency OQutput

¥
_}m ..' U U U

2,

LMSB? ] 9

Hplgit

DS006975-7

Precision Oscillator Drive 100 mA Loads

%

*Note: Adjust for f, = 100 kHz.

LM567
2 6
veo
TERMINAL
(+8%)
R
AC Test Circuit
sv
A R1 c1*
te = 2.4K 0033
8 7 6§ 5 -
2 3
i T 1uf
82) ves| .o “E
o S SIGNAL +5V
G 0 eyt
DS006975-8
; = 100 kHz + 5V

DS006975-8

Applications Information

The center frequency of the tone decoder is equal to the free
running frequency of the VCO. This is given by

1

0~ & &
0 =
1R G
The bandwidth of the filter may be found from the approxi-
mation
V;
BY = 1070 in % of f,
oc2
Where:

V; = Input voltage (volts rms), V; < 200 mV
C, = Capacitance at Pin 2 (uF)

www.national.com




Physical Dimensions inches (millimeters) unless otherwise noted

. 0.350-0.370
(8.890 —9.398)
DIA -
0.315-0.335 DIA

« T (8.001—8.509)

MAX
l 0025\ CONTROLLED

0.165—0.185 (0.835) 1 ap 1A

1
(#.191-2.699) | i } v

_\ —
REFERENCE PLANE ~— R S
0500 (0.889) ? t 0.015-0.040
270 MAX {0.381~1.016)
R 0.016-0.013
»lle ol
0.195-0.205 DIA
""_;__'f {4.953-5.207) P.C.

0.029 —0.045
(0.737-1.143)

0.028 —0.034
0.115-0.145
610 w)\*/ (2.921-3.683)
P DiA
45° EQUALLY
SPACED HOBC (REV E)
Metal Can Package (H)
Order Number LM567H or LM567CH
NS Package Number H08C
0.189 -0.187
(4.680-5.084) ]
i ] g, § 5 “
7 gAaAafa
0.228 -0.244
5701618
{ .00
| %T o
A UQ
w12 3 4 B _f
10ENT it
0.150-0.157
™ Gaio-a.0e8
00100870 g5e | $.05320.088
s 0500 l“ R (\.us;u&'ﬂ 0.004-0.010
ALLLEADS {0.102—0.254)
L——’-m‘i \ i SEATING
‘m%/ “ f 0.014 ? e
0.002-0.010 g1 S 00 0.914-0.020
w ]
mrmams 0T ] e s I oning b
TYP ALL LEADS o o eV

Small Outline Package (M)
Order Number LM567CM
NS Package Number MOBA
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

LM567/LM567C Tone Decoder

0.373-0.400
I~ ara—10.16) |
0.000
. {2.286)
0.092 81 (7] [5] 3], 0.032 £0.005
ran TN 0.81320.127)
e N 0.260 +0.005 RAD
’ Ny . (6.35£0.127) PIN NO. 1 1DENT—
mov1 L2
[I§HRER0]
0.280 0
— = M pret— 2
{7112) o L fog i OPTION 2
o {0.762) e 038 0.145-0.200
0.300-0.320 0 507
62-8.128) | i 2°°1‘°->l/<— (0.981) (3.683—5.080)
Iy ‘ w7 0.130+0.005
i U I v (3.302£0.127)
i 1‘ H 0.125-0.140 ¢
o 2088 (1 @a-asse) o
| (1.651 © 440 e
0.009— 0.015 = | a8 [I| ||eooxe 0.508)
(0.229 -0.381) DIA e MIN
oo | oM | Doi80003
0325 _¢'015 {0.457£0.076)
T1.016 0.100£0.010
(ezss *358) F7) T (2.54020.254)
i
. - 0.060
o = (52
(1.270) NOSE (REV F)

Molded Dual-In-Line Package (N)
Order Number LM567CN
NS Package Number NOSE

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to resuit in a
significant injury to the user.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Asia Pacific Customer Japan Ltd.

Americas Fax: +49 (0) 1 80-530 85 86 Response Group Tel: 81-3-5639-7560
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5639-7507
Fax: 1-800-737-7018 Deutsch Tef: +49 (0) 1 80-630 85 85 Fax: 65-2504466

English Tel: +49 (0) 1 80-532 78 32 Email: sea.support@nsc.com
Frangais Tel: +49 (0) 1 80-532 93 58

Itatiano  Tel: +49 (0) 1 80-534 16 80

Email: support@nsc.com

www.national.com
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INFORMATION
STORAGE

'® DEVICES

General Description: lnfmmanon Storage Devices’ (ISD) patented ChipCorder®

Single-Chip Voice Record/PIayback Devices

9303B-ND ISD CD-ROM Databook ........ $1.99

u"' features fammate comparisons of speech and sound quality relative to duration for each of the ISD products. Features:
system and emulation tool + Permits evaluation of speech/sound quality for different durations of

technique to record and play back sound on a single chip. ISD's advanced technology prowdes namral sound r
in a cost-effective device that retains stored messages in the event of power loss or battery replacement

The ISD technology, based on a unique multilevel storage approach. stores multiple voltage levels into previously binary,
two level EEPROM memory cells. Unlike traditional voice solutions whereby voice is digitized, the ISD approach stores
analog signals directly into single cells as one of over 250 levels.

All ChipCorder products integrate the oscillator, microphone pre-amplifier, automatic gain control, anti-aliasing fitter,
smoothing filter, and speaker amplifier on-chip to achieve a complete "system on a chip.” Only a microphone, speaker,
power source, and a few passive are needed to a complete rect k function.

ISD1100 Series Description: The ISD1100 has been designed for low-cost consumer applications where a bare die
is mounted directly to the PC board. The inclusion of pull-up or pull-down resistors on the input pins minimizes the number
of signals used and the number of external components or bonding wires required. Features: « Pushbutton interface - 5
volit operating range - Automatic power-down

ISD1200 Series Description: The ISD1200 offers a simple push-button interface coupled with the automatic power-
down feaure. It offers full addressability to handle multiple messages on a singe chip. It is ideal for toy applications
Features: - 5 volt operating range - Automatic power-down -« Fully addressable to handle multiple messages

ISD1400 Series Description: The ISD1400 expands on the simple push-button interface of the 1SD1200, with longer
storage durations of 16 and 20 seconds. It offers full addressability to handle multiple messages on a single chip and is
widely used in communication and consumer applications. Features: - 5 volt operating range - Automatic power-down

ISD devices + Documentation includes system schematic, ISD Application Design Manual, step-by-step instructions for
system use and explanation for use of three DpeTﬂllDﬂ modes: Multiple message aduressmg Looping on single message:
Multiple message rec k -+ Supports « System includes:
Telephone handset and Jack AC adapter jack; Audio m/ouz Jacks Cable for direct pm ronneruons for microprocessor and
microcontrolier based applications

ISD-ES002 “Parrot”™ Demonstration Board Description: The 1SD-ES002 Parrot Demonstration Board
is a hand-held unit with a built-in socket allowing easy and immediate record and playback of I1SD devices. The ISD-ES002
system includes a speaker, a 9-volt battery with power supply reguiation, and an ISD1416AP.

ISD-ES302 Demonstration Board for 1ISD33000 Series Description: The ISD-ES302 Demonstration
Board is a portable unit designed to allow listeners to hear the high voice quaiity of 1SD33000 Series products and to
demonstrate the features available through the SP1 control bus. The ISD-ES302 system includes: a demonstration board: a
speaker (16 ohm); two AA batteries (1.5 volts each); an NSC COP820C microcontroller (on-board): an ISD1000A audio
chip (on-board); an 1ISD33120P, an ISD33150P, an ISD33180P, and an 1SD33240P device

Voice quality better than “telephone quality” (lelephones cut off below 300 Hz) is achieved with a sampling frequency
of 8 KHz. The high frequency cut-off of the low pass fitter is then chosen to be 3.4 KMz, satisfying the Nyquist criterion,
but still with a wide enough frequency band to allow for good quality voice reproduction.

« Fully addressable to handle multiple messages Application Ve
ISD2500 Series bescription: The (SD2500 family offers improvement in speech length up to a maximum of 90~ Example 0
seconds. This extends the single-chip voice solution to industrial and high-end consumer applications. This family offers REC!' _I.QO'IuF u| ’:; 0. 1uF1~< .
sound capability for new applications such as cellular phones, answering machines, voice-respense faxes, copy machines LEDET .1 H 1SD1400 — 100" T
and industrial applications where voice prompting provides product differentiation for equipment and manufacturers. Sq s N 1254315 a b 1%‘1 8° or 1602
Features: - 5 volt operatmq range - Fully addressable to handle multiple messages - Directly cascadable for longer PLAYL FI2TRTH £ LI | speaker
durations « . power-down (push-button mode) S2 =l R o 5.1K 0.1 = 1220ul
1SD33000 Series Description: The 1SD33000 ChipCorder Series provides high-quaiity. 3-voli, single-chip Record/ CLAYE I . PR e
Playback solutions for 1- to 4-minute messaging applications whwch are ideal for cellutar phones and other portable REC 3 Bl
products. The CMOS devices include an on-chip oscillator, liasing filter, g fitter, AutoMute™ feature, audio VW R Microphone
amplifier, and high density, multifeve! storage array. The ISD33000 senes is designed 1 be used in a MICrOprocessor- or 1KQ o .—g( Sbarg ;
microcantrolier-based system. Address and contro! are accomplished through a Serial Peripheral Interface (SPI) or 470k T 5 = " Add 1002 Resistor if
Microwire Serial Interface to minimize pin count H 8) speaxer is used
1SD4002 / 1SD4003 Series Description: The ISD4000 series provides high-quality, 3-volt, single-chip 1ecord!  pecommended Part List
playback solutions for 210 4 minute (1SD4002) and 4 to 8 minute (ISD4003) messaging applications. These CMOS-based
devices include an on-chip oscillator, anti-aliasing filter, smoothing filter, AutoMute™ feature, auduu amplifier. and high | schemati Digi-Key Part No. tic P: Digi-Key Part N Schemati iqi
density, multilevel flash storage array. Features: - Single +3 voit supply - Low-f C feature to U Pert { DigiKey SchemaTage! hit Aol icPad | DighKey ertio:
provide background noise attenuation - Fully addressable to handle muttiple messages - 0md|«p cluck source + Micro- 1KQ(2) 1.0KQBK-ND 220 pf P5652A-ND LED P300-ND
controller SP1 or Microwire™ Serial Interface é 5.1KQ 5.1KQBK-ND 0.1uF (4) P4525-ND S1 EG1301-ND
ISD-ES001 Evaluation System Description: The ISD-ES001 Evaluation System is a muli-purpose evaluation 10 KQ (2) 10KQBK-ND 47 uF P6752-ND S2 EG]305‘ND
and development tool for use with the ISD's line of single-chip voice record/playback devices. As an evaiuation tool, the 470 KQ 470KQBK-ND o] S3 EG '3?8""0
1SD-ES001 enables Gesigners to record and play back recordings using simple front-panet controls. The system’s ease-of- 100KQ(3) | 100KQBK-ND 0.001 pF P4551-ND Microphone | P9931-ND
Input Fiiter lnput Filter
Sample | Pass Digi-Key Price Each 1SD Sample | Pass Digi-Key Price Each isD
Duration| Interface Rate Band Pkq. Part No. 1 10 25 Part No. Duration Interface Rate Band Pkg. Part No. 1 10 25 | Part No.
| Duration| Inteface | Rate | Band javan 0. 4
10 Sec. | Pushbutton | 6.4KHz 2.6KHz 28 Dip 1SD1110P-ND 450 360 255 i1so1110P 2 Min. Button/MCU__ | 40KHz | 1.7KHz 28 Dip | 1SD25120P-ND 913 130 520 [ISD25120P
10 Sec. | Pushbutton | 6.4KHz 2.6KHz 28-50IC ISD1110S-ND 453 362 255 |I1SD1110S 2Min. | SPI/Microwire | BOKHz | 3.4KHz 28 Dip | 1SD33120P-ND 1350 1080 7.70 [1SD33120P
12 Sec. | Pushbutten 5 3KHz 2.2KHz 28 Dip 1SD1212P-ND 450 360 255 I1SD1212P 4 Min. | SPUMicrowire | 40KHz | 1.7KHz 28 Dip | 1SD33240P-ND 1388 1110 7.95 |1SD33240P
16 Sec. | Pushbution | 8.0KHz 3.3KHz 28 Dip ISD1416P-ND 563 450 320 |ISD1416P 120 Sec. | SPUMicrowire | B.O0KHz | 3.4KHz 28-Dip { 1SD4002-720P-ND 875 700 5.05 |ISD4002-120P
16 Sec. | Pushbutton | 80KHz 3 3KHz 28-S0IC I1SD1416S-ND 563 450 320 1SD1416S 120 Sec. | SPI/Microwire | 80KHz | 3.4KHz | 28-SOIC | ISD4002-120S-ND 875 700 505 |1SD4002-120S
20 Sec. | Pushbutton | 6.4KHz 2.6KH2 SO-28 1SD1420S-ND 563 450 320 |1SD1420S 240 Sec. | SPI/Microwire | 4. 0KHz | 1.7KHz 28-Dip | ISD4002-240P-ND 913 7.3 520 |1SD4002-240P
205ec | Pushoution | 64Ktz | 26KHz | 28Dip | ISDI420P-ND 563 450 320 |iSD14z0p | | 240 Sec | SPUMicrowire | 40KHz { 17Kz | 28-SOIC| 1SD4002-240SND 913 7.30 520 |ISD4002-2408
y 7 Y A
B0Sec. | BurowMCU | BORHz | 34Kz | 26.501C | TSD2560GND 813 730 520 | ISDZs60C | | 4 Mn. | o e | B | S | | o D 10T B B e
60Sec | ButovMCU | BOKHz | 34KH; | 28Dip | ISD2S6OP-ND 913 730 520 |ISD2560P : by il 2 D7y 01 D10 Di0s i
2 o 8 Min. | SPIMicrowire | 4.0KHz | 1.7KHz 28-Dip { ISD4003-CBMP-ND 1113 8.90 6.3 | ISD4003-08MP
75Sec | ButtoMCU | 64KHz | 27KHz | 28-SOIC | ISD2575GND 913 7.30 520 | ISD2575G 8 Min_| SPMicrowire | 40KHz | 1.7KHz | 28-SOIC | 1SD4003-08MS-ND 1113 8.90 530 |ISD4003-08MS
75 Sec. | Buton/MCU | 6.4KHz | 2 7KHz 28Dip | ISD2575P-ND 913 730 520 |ISD2575P | [Fvaluation System for ISD1110/1200/1400/2500 ISD-ESOOT-ND 42400  —  — |ISD-ES001
90 Sec. | Butto’MCU | 5 3KHz 2.3KHz 28-S0IC 1SD2590G-ND 913 730 520 1SD2590G Parrot Demonstration Board for 1ISD1110/1200/1400/2500 | 1SD-E£S002-ND 137.50 - — |I1SD-ES002
90 Sec. | Butto/MCU | 5.3KHz 2.3KHz 28 Dip 1SD2530P-ND 9.13 730 520 | 1SD2590P Demonstration Board for 1SD33000 Series ISD-ES302-ND 293.75 — — |iSD-ES302
,{éff N
. -
™
NEWI #7=. % Jackrabbit™ Low-Cost Single-Board Computer
Z\WCRLD
This high-performance single-board computer from Z-World is compatible) « High Power Outputs: 3 sinking (200mA) and 1 Digi-Key Price Each Z-World
Zl(;?(edzvgn_h :1‘0 Ter’r(wrgl,]é:nd cumfmu(n;calxon So;\ds g/lzas&:nr\‘g !ruhs( §uurfnvxg (mo;n;;) ~S'IIND. 9>Dil> (.etsolm‘mn. a-bnza:cur'acy,é) 142 :3\/ Description Part No. 1 5 25 Part No.
. X B e Jackrabbit is perfect jor embedde! ontro e input range. m yp. acquisition time nalog Outputs: ~
Jackrabbit's remarkably low price point, fast execution speed, floating filtered/buffered PWM outputs - Processor: Rabbit 2000, clock | Model BLIB10 e €907 6500 6100 | 101-0357
point capability, and interactive debugging make it ideal for OEM 14.7Mhz - Memory: SRAM 128K, flash 128K - Timers: five 8- Model BL1620 316-1002-ND 49.05 4600 4300 101-0358

applications. The Jackrabbit also offers great flexibility for applications
by providing extensive RAM, /0 and code space. Software for the
Jackrabbit is developed using industry-proven Dynamic C® an
integrated C-language development package that includes an
interactive compiler, editor and debugger — making the Jackrabbit
easy to programand develop.

Model BL1810 - Board Size: 2.50" x 3.50" x 0.94" (64 mm x 89 mm
x 24 mm) - Input Voltage. Current: 7.5 - 25VDC, 100mA typical
- General Purpose VO: 14 bi-directional, 6 inputs, 4 outputs (CMOS

bit cascadable timers, one 10-bit timer with 2 match registers + Serial
Ports: (2) RS-232 (or one with CTS/RTS) rated at 15KV ESD, (1) RS-
485 rated at 15kV ESD, (1) 5V CMOS compatible (programming
port). 2 ports can be clocked - Serial Rate: selectable baud rates
up to 115,200 (RS-232). 230,400 (RS-485). 5 Volt CMOS port
up to 3.69Mbps - Additional Features: watchdog/supervisor,
time/date clock, and backup battery

Model BL1820 Same as BL1810, except no RS-485, no backup battery
and 3 additional /0

Jackrabbit™ Development Kit
Digi-Key Part No. 316-1000-ND

ony $139.00

Includes Jackrabbit BL1810. manual, schematics, AC adapter, prototyping board,
g 1g cable, docu ion on CD ROM, additional parts, and complete
Dynamlc C software development system (not a trial version).

VEVV/ B RABEIT-3a

Rabbit 2000™ 8-Bit Microprocessor

The Rabbit 2000 is a high-performance, 8-bit microprocessor distinguished by its C- Digi-Key Price Each Rabbit
friendly instruction sel, fast number crunching ability and numerous on-chip peripherals. | p, ipti Part No. 2 10 100 | PartNo.
Built-in features include 4 serial ports, a slave port, remate , advanced 2

clocking options, and giueless interface to both memory and 10 — makmg hardware | Rabbit 2000 316-1004-ND_ 1497 1250 1075 | 668-0003

design easy. With a maximum clock speed of 30 MHz, and optimized C-oriented instruction
set, the Rabbit 2000 outperforms alternative 16 and 32-bit processors at a much lower
system cost. Supported by industry-proven Dynamic C® from 2-World, the Rabbit 2000
can handle C-language of ly 1 megabyte (50,000+ C

Dynamic C provides an interactive compllef editor, and source-level . Numerous
application libraries are also included. This close mteg(allon of hardware. and software
shartens development time and makes programming much easier.

Rabhit 2000 Advaritages

« Architecture for enhanced math performance - Glueless memory and 1/0 interface
« Remote cold boot - Slave interface - 4 serial ports - 40-plus multifunctional I/0
pins - Battery-backable real-time clock - Watchdog timer - Five 8-bit timers and two 10-
bit timers - 488 microsecond periodic interrupt - Clocking options for low power
applications

Rabbit 2000™ Development Kit
Digi-Key Part No. 316-1003-ND

ony $139.00

Kit includes Jackrabbit single board computer, manual,
schematics, AC adapter, prototyping board, programming cable,
documentation on CD ROM, additional parts, and complete
Dynamic C software developement system (not a trial version).

More Product Available Online: www.digikey.com
Toll-Free: 1-800-344-4539 + Phone: 218-681-6674 + Fax: 218-681-3380
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MOTOROLA
SEMICONDUCTOR s
TECHNICAL DATA .

i MCi45412

] , : MC145413
Advance [nformation MCi145512

Pulse/Tone Repertory Dialer.
Low Power Silicon-Gate CMOS

The MC145412/13 and MC145512 are silicon gate, monolithic CMOS
intergrated circuits which convert keyboard inputs into either pulse or DTMF
outputs. They are packagec in a standard 18-pin (0.3” wide) plastic DIP. Zf:;;lc):(
o 3 x4 or 4 x 4 Keyboard Compatibility Which Allows the Use of 2-0f-7, 2-0f-8, CASE 707
or Form A Type Keyboards . )
¢ MC145413 Adds Keyboard Selectable Pause Switch Function
« Single Pin Switchable Between DTMF, 10 pps and 20 pps

S Y T ST RIS
e St A L PR e E r R SR

ORDERING INFORMATION

« 500-Hz Tone Signal Output in the Pulse Dialing Mode o1454xx_ . Suffix Remotes

o Memory Storage for Ten 18-Digit Numbers, Including Last Number Redial P Plastic DIP

o Uses 3.579545-MHz Colorburst Crystal — 4 40/60 M/B Ratio
« Telephone Line Powered == 5 32/68 M/B Ratio

« Silicon Gate CMOS Technology for 1.7 to 5.5 V Low Power Operation
« Stand Alone DTMF Dialer/Stand Alone Pulse Dialer

« Mute Output Used to Isolate Receiver from Dialing Output PIN ASSIGNMENT
« Memory Programming Options by Keyboard Configuration

R vop [l 1+ 18[] OTMFOUT
ot [] 2 17[) OPFL
coc (| 3 1)) ROW1
corz | « 15]] ROW2
cos (] s 14]] ROW3

ves [l 6 mD ROW <
1s0 | 7 121 oK
osc,, [l 8 1| wo
BLOCK DIAGRAM 0SCout [l 8 1op MS
1 TONE DEBOUNCE COLUMN
TS0 <1 l SIGNAL \ l COUNTER : | TONE GEN
\ -
i O/A W DTMF OUT
10 CONVERSION ;%
WS & MIXING L
\ Y —1
corE —2 , ;
Cott —> <! —— OpL
zoz — — N oala ___J e
gl 2 oo LATCH |—— : PULSE =
TOL3 —*| INTERFACE | R
Ritsokdll (- AN . AND MUTE
ROW 1 —15—* BEBODE OUTPUT R
ROW2 = ¥ - LOGIC . l *——% vig
ROWs — ™ COHTRCL - ] b
FOWs —2 }“ LOGIC [AoORESS ( 2
[_LATCH !
"
Oet = \ } L VDD =PI 1
. READMRITE TIMER/ J Vgs = PING6

w0

& I COUNTER | | COUNTER
30— - ——

S 03C —4-{ o:wosnl j T

0SCop <—1— C —

This domument coNta:ns information on a new product. Specificaticn and informiatior harein are subject 10 change wittout notice
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ABSOLUTE MAXIMUM RATINGS (Vgg =0 V)

2 ) Rating Symbol Value Unit
DC Supply Voltagé Vpo -0510+8.0 \Y =
l Operating Temperature Ta -301t0 + 60 °C B
b
| Storage Temperature - - Tstg - 6510 + 150 °C
* | OC Current Drain Per Pin | : 10 mA
| Maximum Voltage \
On Any Pin Relative to Vgg Vin1 -05
On Any Pin Relative to Vpp Vin2 +0.5

e

ELECTRICAL CHARACTERISTICS (Ta=-30t0 +60°C, Vpp = 2.5 V, Vgs = 0 V, Unless Otherwise Noted)

Characteristic Symbol Min Typ Max Unit
DC Supply Vottage Pulse Mode Vbp 20 . 55 \Y
DTMF Mode 2.5 % 5.5
Operating Current Pulse Mode (MS = Vpp) Ibb - 0.25 0.7 mA
DTMF Mode (MS = Vgg) — 1.0 2.0
Memory Retention Voltage Vstby 1.7 g — \
Memory Retention Current (Vpp=1.7V) Istby — . 1.0 2.0 HA
(Vpp=2.5V) — 1.2 2.5
input Voltage, Row/Column/OH = “0" Leve! ViL — =3 0.2Vpp V
“1" Level ViH 0.8Vpp - | B
Row Column input Impedance Te Vpp Zin — 100 = kQ
To Vss = 2 &
OH Pull-Up Resistance R — 50 — kQ
input Capacitance {(All inputs) Cin~ - | 10 — pF
MS ®in input Impedance Zin 50 200 — kQ
Output Sink Current (Vpp = 2.5 V) TSO Pin oL 0.5 0.7 = mA
MO Pin 1.0 2.0 —
OPL Pin 1.0 2.0 —_—
(Vpp = 4.0) MO Pin 3.0 — —
OPL Pin 45 - —
TSO Output Source Curmrent (Voyt = 2.0 V) loH 0.5 0.7 — mA.
Output Leakage Current MO, OPL Pins | fikg — E 4 1.0 pA
DTMF Output Level Referenced to Vpp/2 Row Tone Vout 260 310 370 mVrms
Vpp =2.510 4.9V, R =600Qto Vpp) Column Tone 330 330 460
DTH4F Output Tone Leakage (Vpp = 3.5, R = 600 Q. 300 to 4000 Hz) — - -80 dBm
DTMF Output Tone Distortion (Vpp = 3.5, R = 600 . 300 to 4000 Hz) ] — — 5 %
Pre-Emphasis 1 2 2.5 dB
DTMF Output Leakage Current While Not Dialing Tones (Vop =2.5V) — — 1.0 pA
DTMF Output Sink Current While Diaiing Tones 20 = = A

MC145412-MC145413.-MC145512 MOTOROLA COMMUNICATIONS DEVICE DATA
2-722 o



SWITCHING CHARACTERISTICS (Ta = 25°C, Vpp = 2.5 V, Osc. Freq.= 3.579545 MHz, Unless Otherwise Noted)

Characteristic Symbol Min Typ Max Unit
Row/Column Scan Frequency f — 250 — Hz
Key Debounce Time toB 16 — 20 ms
DTMF Tone Duration for Keypad Dialing twi 60 78 — ms
DTMF Tone Duration for Memory Dialing tw2 90 102 110 ms
Inter-Digit Pause Time DTMF (Memory Dialing) 4o 90 98 110 ms
Pulse 10 pps 0.8 1.0 1.2 s
20 pps 0.4 0.5 0.6
MS Pin Scan Rate — — 1 — kHz
Make/Break Ratio MC145412/13 MBR o 40/60 e %
(MC = Openor Vpp) MC145512 — 32/68 =
Outpulsing Rate MS = Open fopL — 10 — pps
MS = Vpp — 20 —
MUTE Cutput (MO) Overtap Time MO — 2 — ms
TSO Output Frequency so — 500 — Hz
TSO Output Duration trso 35 — 40 ms
DTMF Cycle Time (Memory Dialing — 5 — tones/s
(Keypad Dialing) = 10 —
DTMF Frequency Deviation — — +1.0 %o
Predigit Mute ' ~ tq ms
MC145412/13 Pulse 10 pps == 40 Y
20 pps v 20 =
MC145512 Pulse 10 pps — 32 =
20 pps = 16 3
DTMF — 1 —
PIN DESCRIPTIONS OH
On-Hook (Pin 12)
VpD, Vss Connecting the OH pin to Vpp or allowing it to float sets

Power Supply (Pins 1, 6)

DCpower is supplied tothe parton these two pins, withVpD
being the most positive. Permissible ranges are from 1.7 to
55V.

MS
Mode Select (Pin 10)

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

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

Table 1. Mode Select Cptions
MS Dialing Mode
VoD 20 pps Pulse Dialing
Open 10 nps Pudse Dialing
Vss DTMF Dialing

the device in the On-hook mode. Connecting this pin to Vg
selects the Of-hook mode. When in the On-hook mode,
repertory memory can be programmed without a dialing
output.

TSO
Tone Signal Output (Pin 7)

TSO emits 500-Hz tone signals after vaiid key inputs are
accepted providing audio feedback for key depressions
(except when DTMF tones are generated). This pin also
outputs a tone during on-hook programming.

DTMF OUT .
Dual Tone Multifrequency Output {Pin 18)

When the MS pinis set to Vgg the DTMF OUT pin outputs
tones corresponding to the row and column of the key de-
pressed. Simultaneousty depressing two or more keys in a
single row (or column) will ganerate the corresponding row (or
column) tone on 4 x 4 keypad mode on'y.

in pulse dialing mods (t4S = Vpp or float) and during on-
hook programming tiis pin is high impedance. While output-
tingtones, thispin has adc bias at (Vpp - VsS)/2- DTMFOUT
is an open-drain output requiring an external pull-up to VpD.
This pull-up resistor must satisfy the instantancous current
requirements of the intema! feedback network in additionto
the load applied to the pin.

MOTOROLA COMMUNICATIONS DEVICE DATA

MC145412.MC145413.-MC14551«
2-723



PL.
Outpulsing (Pin 17) _

This pin outputs pulses at 10 pps (MS is open) or 20 pps
(MS = Vpp). The MC145412/13 have a make/break ratio of
40’80, while the MC 145512 has a make/break ratio of 32/68.
in the DTMF dialing mode (MS = Vgg). this output is high im-
pedance. During on-hook programming this pin will not
oumulse. This pin is an open drain N-channel outout which
out:s low to break the loop current.

MO
Mute Output (Pin 11)

The Mute Output is an open drain N-channel output that
pulistd Vs during OPL outpulsing and during off-hook key de-
pressions and memory dialing in DTMF mode.

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

The keyboard inputs aliow either a single contact (Class A)
keyboard, or a standard 2-of-8 or 2-0f-7 keyboard with Vgg
tied to common. A valid key entry occurs when either a single
row is tied to a single column, or a single row and column are
simuttaneously connected to Vgg. Connecting pin 2. COL 4,
to VDD sets the part to 3 x 4 keyboard mode. Keyboard mode
seiection is perfformed during application of power.

Typical keyboard configurations are shown in Figure 1.

OSCip, OSCout
Oscillator Input and Oscillator Output (Pins 8, 9)

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

GENERAL DEVICE DESCRIPTION

The MC145412/MC145512 and the MC145413 provide
users with switchable puise and DT dialing functions. The
MC145412/MC145512 change dialing modes via the MS pin.
The MC 1454183 allows users to switch dialing modes via the
kevboard in addition to the MS pin. All devices have 10
memories, LNR (last number redial) inclusive, each 18 digits
long.

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

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

During manual DTMF dialing, & minimum tone duration of

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

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

0 o= COL
coL—0 O—— ROW

L—o o—— ROW
Voo I coL
Vgg — — —
VoD I I ROW
Vs — — —_— —

Figure 1. Keyboard Configurations

STANDARD 2-OF-7 (DPST)

O Oo— COL

_O_——O-—‘ ROW

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

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

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

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

C145412-MC145413-MC145512
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. MANUAL DIALING — OFF-HOOK (PULSE OF DTMF MODE)

B I | R vy

—

ALL DIGITS ENTERED WILL BE STORED IN THE LAST NUMBER REDIAL REGISTER. PRESSING * OR # WILL DIAL OUT THE DT#MF SIGNAL IN TONE MODE ONLY.

2. MANUAL DIALING WITH AUTO ACCESS PAUSE — OFF-HOOK (PULSE OR DTMF MODE)

o e o0 ] i s ]
Dt Jeesee| on | [Pause][ ox Jeeeee] oy | morsarzmcrassizony
lL ov | [ - ]Lox—|----- PULSE MODE ONLY

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

3. STORING NUMBERS INTO MEMORY — ON-HOOK/OFF-HOOK (PULSE OR DTMF MODE)

[ ON Hsmrﬂ[ A | A= 1= MEMORYADDRESS

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

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

RECALL A= 1-8 MEMORY ADDRESS

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

OR

PULSE MODE ONLY

REDIALS THE NUMBER THAT WAS PREVIOUSLY ENTERED INTO THE LAST NUMBER REDIAL REGISTER
. PULSE-TO-TONE MODE SWITCH — OFF-HOOK . (PULSE OR DTMF MCDE)
01 |e=eees| on | [pause] [ ox Jeeeeel ov | morsszony
. CASCADED DIALING — OFF-HOOK (PULSE OR DTMF MODE)
(o] v o) o spnomesss
m (& | e [recan][ 22 ] [ ] gf,sA%AB L5 NEMORY ADDRESSES
M PP PP m n CKSCADE LASTNUMBER REDIAL V/ITH MEMORY RECALL

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

[o2]

-~

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

I & l OUTPUTS * TONE
I # l OUTPUTS & TONE

4 X4 KEY MATRIX
COL 1 CoL2 COL3 COL 4

697 He E r 2 | [ s ] [reor ] rows
———y ”
e l:) :] & | [ PAUSE | ROW2  \i0i45413 PAUSE/S KEY FOR PAUSE &
SWITCHING DIALING MODES
852 Hz 3 sTORE | FOW3
—
941 %z [:j o [ ¢ } RECALL| ROW4

Figure 2. 4 x 4 Kevboard Dialing Sequences
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_MANUAL DIALING — OFF-HOOK (PULSE OF DTMF MODE)
[ o || o2 |[ o3 |————| o l

ALL KEY ENTRIES EXCEPT * AND # WILL BE STORED IN THE LAST NUMBER REDIAL REGISTER. PRESSING * OR # WILL NOT DIAL OUT THE DTMF SIGNAL
IN TONE MOD=. FOR SIGNALING, * OR # SHOULD BE PRESSED TWICE. =

n

 MANUAL DIALING WITH AUTO ACCESS PAUSE — OFF-HOOK (PULSE OR DTMF MODE)

::}E__,I L_][_J- PULSE MODE ONLY

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

o

STORING NUMBERS INTO MEMORY — ON-HOOK (PULSE OR DTMF MODE)

ot Jeeewe[on J[- J[ & ] =15 vevonvaooress

THIS OPERATION TRANSFERS THE DIGITS D1 TO DN FROM THE LAST NUMBER REDIAL REGISTER TO AN ADDRESS SPACE SPECIFIED BY “A™.

>~

_MEMORY RED{AL — OFF-HOOK (PULSE OR DTMF MODE)

| - A= 1-9 MEMORY ADDRESS
_LAST NUMBER REDIAL — OFF-HOOK_ (PULSE OR DTMF MODE)

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

wm

=

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

[or Jeeenr [ov ) [wowcsmmo] [ox J-«==+ o]

MODE SELECT {MS) PIN HAS TO BE MANUALLY SWITCHED TO DETERMINE THE DIALING MODE. DIALING MODE SELECTICON WITH MANUAL SWITCH IS
NOT PROGRAMMED INTO THE LAST NUMBER REDIAL MEMORY.

-

_ CASCADED DIALING — OFF-HOOK (PULSE OR DTMF MODE)
S s [ ™
O |22 B I S 4
N O P2 I R -

"///, WAIT UNTIL PREVIOUS REDIAL OR RECALL SIGNALS HAVE BEEN SENT BEFORE SUBSEQUENT ENTRICS ARE MADE.

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

i ¢ l@ OUTPUTS ¢ TONE

3 x4 KEY MATTRIX
COL1 COL?2

697 Hz r E__] L_] ROW 1
move [ (5] (] v

T e
- f ﬁ [ ] eows

1477
Hz Hz Hz
Figure 3. 3 x 4 Keyboard Dialing Sequences

MC145412-MC145413.-MC145512 MOTOROLA COMMUNICATIONS DEVICE DATA
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HOOK SWITCH _] OFF-HOOK ON-HOOK
KEY INPUTS l ' DlGlT‘?’l -—-I DIGIT *17 l REDIAL

150 ‘ { = 1
(PULSE DIAL) _'_JWL 500 Hz R JUUU]
TS0 l mg‘ ! 1 MMHH

(OTMF DIAL)

3.579545 MHz —!——(

I | I
ROW SCAN | | —”“H”l I!HJ””””” |— — — —

PULSE MODE § ] |
OPL lxo%"’ [_J_l l U_Lr : LI
l100ms! | o, , | |
W 8] | Re) l
DTMF MODE —>| L- DB | | L] o l 100 ms |
DTMF OUT DTMF +———omwe—— ot
= io

w LT P 1 Walkell | I

Figure 4. Timing Diagram
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