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ABSTRACT

This project concerns about the remote controlling by using of HF radio wave in
{27 MHz) as carrier with dual tone multi-frequency (DTMF) signal. The remote control can be
applied for controlling the ON-OFF function of any electrical equipment within 40 metres distance.

The principle of transformation of DTMF signal is sent through the circuit that will be decoded fo

contrad the desired electrical device with capable of 10 channels capability.
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nannudiuifieiy dilfidedasdiussnisudvuuunudiuanuivesdyn

Y Q& o - | .
yBuQ wnsumwmummag}mﬂ ( Modulation Index : m)

m = £,/ £,
) ' o a
[$%)3) fa = MANUAUVYIVU
- o Y
fm = ﬂ'J'IJJf]‘UOQﬁfyiy"lﬂl‘Uﬂgﬂ

a a o a L4 ! W o
MINn 2.1 urauolagavesdyanammziazdyana leduvudadriing uogadu

o <o s
mu’:mmuﬂmwmmmaa

. - Toduund (10ud)
A
upAtat s )
. “1st | 2d | 3d | ath | sth | sth{ 7th [ sth | oth | 1oth{ 11eh| 12th| 1ath] 1ath] 15th | 16tk
0.00 1.00{ - - -

0.25 0.98) 0.12| -~
0.50 0.94| 0.24{ 0.03] -~

1.00 0.77] 0.44f 0.11} 0.02
1.50 0.51| 0.56] 0.23] 0.06] 0.01

[ R}
L S I R |
[ T S ]
LI N R )
LI T 2 S §
LI T T Y
O I B Y
[ B )
LI T T ]
LI I B |
LI T T )
[ T )
[ T T |

2.00 0.22] 0.58| 0.35| 0.13 0.03; -
2.50 -0.05{ 0.50f 0.45| 0.22| 0.07] 0.02] - =
3.00 -0.26] 0.34| 0.49| 0.3%] 0.13| 0.04| 0.01] -

4.00 -0.40|-0.07| 0.36] 0.43| 0.28] 0.13] 0.05{ 0.02
5.00 -0.18| -0.33| 0.05| 0.38| 0.39{ 0.26{ 0.13| 0.05] 0.02

L B B |
L T R I}
[ T T T}
LI A ]
(I R T T |
U Y S |
LR T S B |
LR I I N}
LI I B B |

6.00 '0.15| -0.28{ -0.24| o.11 0.36| 0.25| 0.25{ 0.13| 0.06| 0.02| - X - -
1.00 10.30{ " 0.00(-0.30] -0.t7| o.16] 0.34| 0.3¢| 0.23{ 0.13| 0.06| c.02] - = B
8.00 Q.17 0.23|-0.11|-0.29] -0.10| 0.34] 0.34] 0.32| 0.22] 0.13] o0.08] 0.03 ~ -
9.00 ~0.09} 0.24] 0.14]-0.18]-0.27| 0.20{ 0.20| 0.33] 0.30] 0.21{ 0.12]| 0.06 { 0.03 [ 0.01
10.00 | <0.25] 0.04| 0.25{ 0.06)-0.22|-0.01{-0.01{ 0.22} 0.31] 0.29| 0.20| 0.12 | 0.06 | c.03 | 0:

2

12.00 =0.0%{-0.22}| -0.08) 0.20| 0.18}-0.07{-0.24{-0.17] 0.05| 0.23{ 0.30| 0.27 | 6.20 | 0.12 | 0.07 | 0.03 | 0.01
15.00 * | -0.01| 0.29 0.04( 0.19f-0.12] 0.13] 0.21] 0.03]-0.17{-0.22[-0.09| 0.10 | 0.24 | 0.28 | 0.25 | 0.18 0.12

k4 o

ﬂ'uﬁmmuﬂumﬁuathmmﬁmaaﬁmmm‘uanaumﬂ%’ﬁmmﬁqﬂ oA udyiing

o Q

¥ .
uegian wazusnnIMiumAridnanigniSonisanmsndsauuday

9
< @ ot

v » ] ¥
AYYIUNYANDYPAANAIND (FM) ﬂﬂ‘x’ftmummaﬂ"J'Nmﬂﬂﬁuﬁmuauﬁumumsnaﬂmﬁ

A
.

Vv - < Y a4 v v o o vy s o
H1ﬂﬂ‘]ﬂ‘]fuﬂ‘lsnaﬂlaﬂu'}ﬂﬂﬂz‘l‘lﬂlﬂUﬂ'J'IlJﬂﬂTNll'm ﬂquuﬁ']lniﬂlh$ﬂUﬂlm1Jﬂ’nlmulﬂﬂ'JUﬂ'ﬁﬂ'mﬂ

fvsedriinisuogian mmn"z’mmaunm'.nu?mmsmq1"lﬁ'mﬂfhﬁfnﬁmsnaaxammzwamnmsNﬁ

v o dy
2.1 auMINu
’I 4 L 4 'C L4 g
LOUANUNINYBIRIMND (Bandwidth) = 2 x $1MIUVBINILIURveTd u e
f, = anudvesdyyiudeya

2.8 InSesa ey induing ( Radio Transmiters)
v

a o g

; y 4 a2 1Y Y w 4 - o o '
i]ﬂliuﬂ‘u‘UtNmiﬂﬂﬂau?ﬂquuﬂizﬂﬂ‘ljﬂ’wﬂ’liﬁiNﬁiyfy1mﬂ ﬂuﬁ’e)ﬂii')W‘IHtmiUﬂ’ﬂ
s v

s & @ . o & @, o
UATITUTINUUDTII YU ( Carier generation ). mﬁi’gmmmua@mﬁﬂuammﬁu‘uagaﬂ?mﬁm llﬁ')%ﬂ“ﬂ’lﬂWi
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vowdygauiedieon ludimeeimaniedninaudiudyauniuding (RF) vesndaotiugu

4 1t @ i o 4 1 4 . iq ¥ o
nsosdyanusiauesanianidadyaauuuniudeiios (CW, Continuous Wave ) il dyan:
o aa oy 4 % o a Y o da a
HUUAULAZEINTUNNABATUOUALAYT ( Dots and Dashs ) lawlinavsadudyananivzifosoadan
s & 1A Y o & a o a1 @ 1 s v a + = 1
wes e uIINIIvIVnuRaRumddioen lifumeeimea daufiaddygradeyaifivads
o i a o a a 1 o A o 4 o ' a T
Fyanuildnnesadiamesihivaiafuuunadnldosiy Adedyaaniniing vindledudangn
s q¥ ' & ' yye &
i liwenazueanmvesauszneveunIeadadaian Iddeil
(%] . 1 o a a
2.8.1. 205 Wy InimIne ( Carrier Generator) Tavdainaziihuinesasaneaseadia
s . 2 Y o Ay MY o o a ' o o
1993 ( Crystal Oscillator ) vz 1M dyaunwdNAeIns Idinssasaasliadosnnd Tasduunnind
msaonsvneuuuiesid liieusninseeadammaseennvnan Wumsilesumsiaon
a d' v a g =
ANullieInINm1 Inaavenseseeagames imsidouudasly
2.8.2 NosueQanTyaN (Modulator) Mimsuasguantidvesdyanumns Iilidnyus
< v Ao Sy ; L T R - S S VI o ) ¢
mumildsuasvosdeyaniodvayandosmsds namesdndufiadiouduainsideans1ad
[ 1 [ a o | o 1Y
nioszihncesuegaludimanie g Wuuonldganeqmiu (AM) wiewsinmuduogmdu (EM) s
= Y o Y
#ldnanluadenirmum
v ’
2.83 2905988 (Amplifier) Wumsvoodyanalugduuuan g Tudusouiidadu
MetluTvIImagatedeuiszesn lifimeeimea dmiunesunsinsiasemdunaiouuui
< -, @ Y
msiGenilunaia (Class) mwdsmslutealasvo due'lil
2.83.1 No3vEEAMMD (Class A ) 1 voeinens uFmassuuuiinglu
. v a ) ) % A4 da ' .
woalimsmFmaesinszua lnarkuvinoaamass ( Collector) ¥3afioninszumasy ( Drain
I a § a {
Current) aneANal  HUNITVBUULITFUFY ( Linear Amplifier) fivanndayanaiiidluviveniu
dadmlaoananudyguuudr udrnesamaeituasvoeilifesfivsz@niom eeinensi
. N ] e
msvowdygnulasinuaaeagnadudygiausoivudt nSoiFoniiasy 360 oen Faiulees
= 1 a I~ o w . a w B 5
vorwnmmeda liminzneziluieesuneiids (Power Amplifier) 31z Taolndinldlunssvenodu
Auntidygunnuaedndiin3e10sv1oMaad (Low - power Amplifier) FI0E1aTUNIVEW
ey ( Buffer Amplifier )
2.83.2 Wosvenenaad ( Class B ) iiunaasvooidens mdmaesuuuifinis lunoals

a g ' @ o ] a A ' o
nimdmansaglutniaeed (Cuoff) Wunneilifinszuaina lavdsnfde Lifidyanuvidifioy

o g

<

luilinszue Inafinszua Ivafinneanames Amsmdameieshamninszumiiveriniagnues
dygramnnindesmsvnodygnaufugnaauialinisdedssuufiFoniiwuoudna (Push and Pull)
k4 +
Tavldmsvnoaaadaesgainuislusdyanuunuzdyauavadudeiioaiuly 2wsvmn
A ) a = . A‘ = ) ] ﬁ!

snaaiiilsedninmaninasuneaman eswinms lnavesnszualvbhuifafisarranilsves

as 1 3 4 o @ o w . Vo iy vd o dw a
dygnaniniu Juninzdmiuiesuneias (Power Amplifier)  uadaeuildigiSanuiouda

o :: J d q dy o
1wy ( Distortion ) 11 Aniulalimidorssvnouuuyateuayaoannuisuvedya iy
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2.83.3 2asvenaamaedl (Class AB) Whuwsvaefiins luuesmsudenedlvog
Tugafifeuazdasen (Cutoff) eilnizua'lmafivineannmesisadniley vilddelidynan
Vv a g . ) o = ' o1 |4 ¢ g o a
Whandafziaulugrvesdygnadininnd1 130 a9 19 ida 360 Bermusegnnausgil@znainii

N Y P 1 =3 a =1 4’ ° ¥y 5:’ . o
nsan ¥ lugluunvsvsvnsuysievR warRnduaard  Faildiiniaiou ( Distortion )
o 1Y) ' o e A A =1 a y * e A a a Y] G

vosdggasonihluwueaied dwfefinnuilududunnnd uinslidszaninmissnitluy

p=1
wuunaed

a a o a ¥y du

nesvnelwwuname, nated wazammed  duwiwsvnodaduininlslumsvny
- A a Ada a a ' o v o & a a ¢ P
dayananduingiinsnfouniawenay wweesvny AM wuhidsimisuduna laduuus
( SSB, Single SideBand) Mesvs1suuy iidadusinasusionatad (Class C) AidhnasFaldnn
TunSeseauuy AM Law FM  dwdunsveon1a ( Power Amplifier) 1150984999390 ( Driver),
29955228 (Frequency) (8xI9935981801AGAYNY (Final Amplifier)

o 4 1 . .

2.83.4 2903vN8AMAT (Class C) Hnwsnaudamesign luueaiirliinsh
w a TR ' 4 ¢ ¥ aa a 2w e
dayaeufivadniivoondt 180 ssrvesgnnaumisivndy TEmsluueemanudmmeidmiunaiadi
oifaoiu3 3% e luueadiodyae: (Signal Biss), luuend11993010uen ( Extemnal Bias ),
luteadiemiseq (Self Bias) taeUadilyaTI0i1914v03299358 4 114874 90 89ANEI 150 01 WUMINY
g ooy o = w I3 i 3 P a 3 . Yy o o A ¥
Falifndyansuivadaddn o mniuesnufoen duiumah Mlidyapavnsnugnaauzas
a . - I - & A Ve &4 ’
finsunaeeagius Tastnsd (Resonant Tuned circuit) diohiiveaninaiv: idysagnaause
Sugnndu MIBtIUNMTIINLUBINIRIUEUINY ( Parallel Tuned Circuit) five Iidindya a

Ald' C!l e & [ :i Vo e « & i
audAnuds Toad  dislafaai Wsudgygraiadainiesuns  1esguuuugunulszaey
WdeanhSmed warandnn dle'Wivdysnaiadfdanstmeandiussninanhdines

& . 4 ] 2 o A 1 ]
(wardh Fadenirsingmasiaisia (Fly Wheel Effect) Feazafndygmgnaausoiinig

¢ a e v & Agy ¥ vy oo sa y
sTouud vasdndumnse Wihnasgannuddld Tasmsdedifuawes Tomeugiaden
Sad . 8 o o Y A4 & g & & aa o
R nuRurhvesdygnannudvdn tazfimileninaadu q Afenaasiinisvnviygyin

v a 1 s . 2 v & ana 5 a Aad 2
PR 9L q i Anhddidssgnsnimiianga luussannsvnsivun
o ¢ X . R $ o 1 t

2.8.4 299T0URUAUTUNATS ( Impedance Matching circuit) Hlunasilddmiviouas
5211929959010 1WA INY (RF amplifier) Tuisiazninite ¥ Idiadeiinaiign mafiazvi vl

1 o &: 4! ar 3 Q' v = ! Q & 4 1
Mg endanenafigannesvnyanii Widnganiinedeiinuew@uiinusuensusam
fufBuRtnudnEhvensall nestrfimudinns Tnooia ldhnwsve e dafulsey
LC (Inductors and Capacitors) Maigiupunisaesies i wwlnssviegy L vax Inseinagl T vide
o1z dhumiisuasgy IammiiduunussmanSonimesesd ( Toroid )

< . .. a 4 & ., wvaa
2.8.5 923N TSUIUMTLEEN ( Speech Processing Circuit ) Hurasdnadunihdvimehiiing
fudmluszuuveanteeds  wulunissdonisilddmiutiosdumsusgesunanuly
( Over Modulation ) #39619819U847993032 UIUM T WWINIAANNAYEUTY ( Voice Clipper )

#11#1a Tonlumsanuenlagnueadygsluntsuegandaygsudv
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2.9 1a3093Ufyaas (Communications ,r-l
¥ A 4 w o &, 2 " 4y o 4 =
HUMveRsTUdYg e InTRenyedy aiidesnsesniIIndya mou q ign
seemnlueme wasvodygwndy h dudagradoyaidanld Tasdsndndeeuazithis 2
q‘ﬂ o R 8w A:?
Usen13NABAITid il
A= -] Mq’” . . = o o -~ =)
29.1. MFBANAIN ( Selectivity) Wunzdennuenuse lumsivdygnalnodenoimms
] o & v k4 !3 i 4 A g a1 oA g qu . Aac
YAV IMAABINTANNUNITI MINAUN5B5UTYYAMTIANAIN ( Selectivity) NARILHINIGD
. 1 aw o @ 1 o Y <4 b4
Fudyymrethideimsuaz idaresdygnadiufsesn W4
2.9.2 ANPUTAIN (Sensitivity) minsBnnuemuisalunssudyg afidenisifivaadn
“ o : Y . Y Y o aa 1 a asad =
nisdgygnasuudninnngld Wayanaiianuusunndy  Taodadnisudaineuandanis
w v v & A A, o : aaadsd o ! ' >
VAL BN AN INAMEUFAINNER ez uenieglugveniusiued
dygnundhiiinnadngadacaunsavoodyansifinni 10 mvesdymiusuniu
dmivniseiunigluusiefunniosuugun1uding TRF ( Tuned radio frequency
' b d [ «
teceiver ) Falimainwiell dyanadsudinmmseiniassganoiAysuBdinsdedulas
o a a A 4 a a 1 [ 3 = t a =
wngiiduwiesdimiumaniudaunauing 1esgusslinisasruiumasid Sussrumumd
» t . ] ]
@A Miundessy danssvnndyg unnnnuiiinmauing (RF Radio Frequency Amplifier )
LA ¥ A w oan aaadad g o do W 1A y v -
i ldalinsesuiinwusaiadtu dumsvnedyenaisudhindeufivai ldasasey
& Ay e o~ ¥ A a o 1
gy 1ee ( Detector ) wafl Innve Hudgygradeyaniedygaudsifimunatinnvasie i wsvny
MATYYIUANUDET (AF Audio frequency Amplifier) 19 Ineaygaeenuiia1 Ing 1vsinseest
S ' o A A o Aa ' o
Ty TRF - siudelinnugena lumsd§uanudanaieswnmstiursesyuiivaroyade q du s
¥ . o S v a 1 vy o . q ¥ -
apiimsdiuvatonds e lunigndliinisdessgumats q gadhdasiu ildasdsunies
v o roa A e a1 4 W oo G4 1 a g aad A
Judggnaneiy Jymidniyenedvesniessudyisumy TRF AMdemFEndinzndnunla
' a o a 4? ' ad QQ; a1 ad A .
Tmumvesniudvesdygnafigiiu mE@naiaesianfinaudsi
4 o Ao P Yoy uy . ada A o da 1 s s
mnseesuilinsud lilgmdrduldendnfoniessuluwuiGenignleseamelslad
w 1 =3 ] o {
( Superheterodyne ) Mann1svavINIgedeame Ts mitflentsiasnnudvesdyaamithun 14
WhnrudainannmilidauSuniinnuglowey (IF Intermediate Frequency )
s < ¥ = =] =3 Y ad May Q Q[
wesgulesigame Ts lndmusalwsvnoisagafafmunse IMadEnaiduas A lswsa
adday v o 4 o s Ca = s oA, o o
W 2mdnluniesiuguledionme TslmiRferesiinwed Fuinmimwamnudvesdya e
ndnn Tsaggyezunsuveninsgulesioames Ts lniisagiii 2.8

3 a4 o s

& C;Q V¢ T I a o QQ‘J‘I ¢ -Q' o ‘
’N‘\]ﬁ‘UfﬂUﬁwuﬂlo1mﬂ’ﬂlm'JY]§1‘Wﬂ'lﬂ'laiﬂﬂ1ﬂllﬁ:ﬂ1%laﬂﬂ3W1uW74llﬁﬂﬂliﬂﬂﬂ“’ﬂﬂi‘ﬁlﬂﬂlﬂﬂﬁ

o A {

( Preselector) a1 Tuniafiooadiuiesgy ( Tuned Cireuit ) swnivrslumsaendyg amidainis

va 'y o

a4 o Sy ) va . ¢ aadad re a
i?iﬂ‘ﬁjﬁﬁiyﬁ,ﬁﬂ&ﬂﬂﬂﬂﬂ'ﬁ 'J\Wﬁguﬂmﬂi%ﬂ‘ﬁllﬂ'l QQQ“] Yl"l%‘l‘llﬂ“ﬁlﬁﬂ?‘l?‘ﬂﬂ‘uu 1] lﬂﬂljﬂ‘?llm'n\l

a

n“u }'d ° 3 :i b4 4‘ v o u v [} [y d' %
wspulumniaingsaiaulursnudnin welvannsesudaaaldvaisyes lunTessuun

(v}
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a

A q & o P & 1a P
lﬂia\jﬂ1%““1‘1’3\1“3%313?{@@13‘ﬂj]uﬂqwqiu%ﬂujﬂluﬂqq}‘]ﬂ"lullﬂq‘]u%uﬂu WIS NULUTIVEN

Foygnain ldsvorninnegudr wuludygrannuidude hvnodyaasnasilunaanuiisn

¥
aAaact

. ] o g a 14 =& aa VA A A
NA13 (IF amplifier ) 1 laeyiy azidumsniiftezieesvneanutingegivoruauaudaia ios

' Vo o E1 A 1\ ad aad [ 'y ' & Yo '
e Idmdswnnnniusasiuidinddamszdiuiesyusgdiodunis  uasihl¥sasidu

L3 ci 1 o 1 . . . =t é d‘ a
vosdygIundesmsaodya usunaunndudie (Signal/ Noise Ratio)  Baimaranilaiinaseziines

da . o & a & w 4 o a4
YWANUDINYPNTITITTIHN Ty s unuienziadu IdfuinTessudaReafiidunamanms
uwsnszwvedy uINes lanoasea Famines (Local Oscillator) fio19 1 ldmameeimald
o a ot o Vv Y a )
dyanuin lansaseadammeiinnuusaunnense s nauas ludhivudweisesinees 14 uns
a 4 a d o '

adesvnsuazesineiminldgunsainnuSamesiavema (MOSFET) fezvavan

dyanasuniulddndgunseinsmudmassuuyluTndr (Bipolar Transistor )

NT NITVYIYMN IF 1RIVBIVNINDOA 1D

YN IARF  NNEDS

- o
AUDALAIADT

295/ UUA 00 lauan

= Y a
AUND WO

310 2.8 299squlesigame s lanl

'
o <1

Fyanaiidesnunindnwefeziiunasiuuagradvosanudvesdyaaviduay

v v
vy
aa Y

Tygunnudnmnn Lo uazeziinesyuguiiulesnssuieimonodyasmadaveinnuiiass
M390AT 1UADAIANNANAI ( Intermediate Frequency )  2995%83inirnio1ved1a1nlaToanioin
o a a 4 a $ o w t o §
AUFUBQIAADT ( Balanced Modulator) dmiuinsesiufiannsasudyana ldlusresnnuinil q
v v < Y = Y ' da v ) v 4 o
295 L0 9ApImse guld  Anvdvesnesdsamusandouidluteanuandoudianta e

i lisesiaesmusautasanudndunididuanuiean F 14 Iuresia lWiinesuas LO

ufuesuendu  uadInsuI99IANNE

=Y s

UnEeienvrsiudy Lo 18 FuSuniuduieesudas
( Converter )

Toyanuvieenvesinaesifudyanfiniuiinais (Intermediate Frequency ) Fefinmautia

a o a

voedya I NgnuBgEaTINNIIAIInIBsduruRefuFyuiigndaunazguee Tasiaesveion s

o

nawdnnmeye  uazlumiessudmIngesiinnsvnseglumannudnarsiidie IF dWreglugienny
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¥
Aada

ﬂzﬁmsﬁﬂmwsgu“lumﬂumu mmz‘lwﬂmaﬂmﬂmmuaﬂszﬂ“‘unm 20939u lUNiAIDNITNTBY

o0 DD,

HUUATAADA ( Crystal ) , WATHABA ( Mechanical ) UASHULIFSIIN ( Ceramic )
Fyanu IF zgadade llidnsesassfunsofuequames ( Demodulator)  Favmihiiudas

”tyfgwmmmmﬂnﬂauﬂmﬂuﬁmmwmauamnmaﬂamuawmmﬂumq wadnwsiudyanadildtnes

g

]
o o =
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211.4 Warddumarhammeluves MT 8870
melu MT 8870 Uszaeudaudaudidyy 5 dau e
1) NIARTIAYIUANNT ( filter section )
2) MADBATHA ( decoder section )
3) nAasIvARUTYYIN (steering circuit )
4) MAYYWTYYIUANUUANAN ( differential )
5) MARMIEAATNE ( oscillator )
2.11.4.1 MANTOITYANUAIING ( Filter section )
hudailozuondyaa DTME fiduneeni 2 nquand Aevrennuigaunzang
ANNAR Tavldresnseanunnuisudy 6 sinaindahdines (six order switched capacitor

< el ya ' 4 o ) 4,
band pass filter) ‘I)"jﬂ'nuaﬂlwﬂulﬂuz Y3 ﬂa‘lf')\’ﬂ'nllﬂqquag‘lfj\’ﬂT]llﬂﬂ’]

0 7 —= PRECISE
Vax \\ ~ Lo - DIAL TONES
i0 -
{ X = 150 H:
20 / v Y = LOH:
ATTENUATION T 7 ™\ 5

168) 6 ] 1 OTMF TONES
! ! A = 497 He

‘o ! > L 8 = TOH:

ZALA ] Ly ~ C = 13 He

50 L Y A i O ¥ He

- - T

t ty H ] ?t“( t f ber F o« 136 H:

XY AB CO EF 6 H G w 1417 Hz

H = 1631 Hz

1N 2.13 wamnnuditldninmansesnnud

2.11.4.2 Mnaeastia ( Decoder Section)

Al DIMF fignnseaSeudesudnzdnidnsaensianiuioondusuay agld

matamsiuIuUAinea wazlimsasngouanuifihmiufiunitmasgu DIME niol
df o cid'l v A ' P ;’: 3/ as P .
ieflostunnuddudhuinay WenINaoUNANNITUGAADY Ty uTiv1 Est (early steering )
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697 1209 1 H [ofo]o]1
697 1336 2 H |o|of|1]o
697 1477 3 H ol 1|1
770 1209 4 H [of1fo]o
770 1336 5 H o[ 1]o}]1
770 1477 6 H |o| 1|o]1
852 1209 7 H o 1|1t ] :
852 1336 8 H t1olofo
852 1477 9 H 1{ojo]t
94] 1209 0 H 1lof1]o
941 1336 * H 1lof1]1
941 1477 # H 1l 1]o]o

M3190 2.3 MsuaAInINoeasia lAnnaudaN 9

2.11.4.3 MAATIVABUTYY I ( Steering Circuit)
1 d' - a a o 4 <t [} dd4 ¢ (=)
Aouhzlimsneasiannudenn lufiemiynzlinsasnaeusreanudfidhinii
a0 - 1 o T o ¢ & 9 ¥ Y=t o
zoznmaundmuanie i TasdunaninszsznmmsaatfuInsdny Fadoanatulitaiud
v Ed v
sonuuifusianameaunls finsiuleesaiuies sy Tasdendyananiuligndes  dauga
] o t o $ o °
nanwuila munsodsldlagld RC dontwuen dyanmfinn Est amdu “High« Ml v,
d? v o " L) o J =2 L4 LY
e Aunudsey ¢ wzmodszpiliusaiu v, gausubeaunsylean 299s500as5iaieezann
o & w a o o Y9y a a4 74
e eonlludiavuing 4 in swaz@samshau  fldgeinuwuginieIndiislaezunsy
1 4
(timing diagram ) %zn’fﬂﬂ"lé’f?mﬁu

{s v 2

v y

dmsufan mialnd (Guard Time) Wunuief $emunawesnnudfidundes
v "o a o Ao yy = Vo o 1o & o Y &
deaunumiiy vismanngiaiaeld Sz ldsunsvonsuhidygrunnutiiu gadeanse

1 ¥ ) . [l
waldimaisidald Tao RC Ao Guard Time vuee diodyanunnudidununimionn
3 d’o’: Yy 4 o a v Y o A4 @ u‘/’ v oo ltl [P=1

Al Swzmwsanlaaduduasld  Sidgapusididhunduniife hiimsoea
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l ! Lo T L

SIGt SG__

vott l

S C DI Di

ESt R l gkl
R2

StD B R2
MT 8879} ESt ESt

e I —

tGTA = (RC) in (VDO/VTM) tGTP = (RICI) in (VDDY(VDD-VTSt) IGRP = (RpC1) in (YDD/VDD-VTSI)
tGTP = (RC) is (VDD/VDD-VTS)  (GTA = (Rp Ct) is (VDD/VTM) tGTA = (RICI) in (VDD/VTSt)
Rp =(RIR2/ARI+R2) Rp =(RIR2}/(RI+R2)

~

T T T T

17 2,14 uamavesas Ay Bt AR AmuAnaInITa Ing

e —

2.11.4.4 MAVEETYYIUANNIANGIL ( Differential Inpuf)
N5 MBUNNYE MT 8870 (fiumnvsweetuoni] FannsoUiusaswme lasde

A' " { I a a é 9 L4
nvsmouontiud T 315 2.15 UAIMIADNITMEUBAIAUEUNN  Faaunsafiuinsas)

L4
& A

YOWANUUANANYOIBUWN tazBuRnaud  |deail

ORIV ( Av diff) = RIAR
DUWMBNRUAUT (Zin diff ) = 2 [R)Z+(1W,)2]1"

i c
4 ! RI

"”——'\N‘- MT 8870

N +
3 ‘ DIFFERENTIAL INPUT AMPLIFIER
) 5 > o Cl=C2=10nF

I R4 RI = R4 =RS = |00k

—f ] R2 = 60k , R = 37,5k

RS Gs R3 = R2RS / (R2+R)

E VOLTAGE GAIN (Av diff) = R4/RI
1 R2
E Vre:
[ -z
1

1N 2,15 uamamisdesesnIABUYN
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2.11.4.5 MAAUHAAIING ( Oscillatort )

lumaiineluleFeziasnategaiy dedudrousaianoavun 3.579 Miz  fos

-

R B L IR . e p—

munsaldondviuit - msrereesiuianind uamalugud 2.16

g U
0sCl1 —j_ 0sC2
[ X-tal
] c
0sc2 oscl C =30pF
‘_J X-ta} ?3,579545 MHz

U 2.16 MIADINIHAARIINE

l 0 l
sveNTS' | A | 8 | ¢ | ¢ [ F | &
T o - i hee - ?4-'. - > tog -
| l ; TONE TONE
Vin l l TONE #n e snsy
toe el > ,;*"OA
est B\WZ| AW Bt (7)1
' > = o eEn
] ] L]
SUGT 2 [ L I ] S Vg,
A Pl f: L~ I
I . 3
> e HIGH IMPEDANCE
Q1.Q4 DECCDED TONE # (n-1) ‘XL 4n : # (n+1)
tegio — : :
! ’ l :
S0 m > Letone
ok g R
TQE l l

31U 2.17 Timing Diagram
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2.11.5 9BUI8THABUNITINNIH
d’ 9 T [] 9 r'd [] d‘
A. ASIVNUANUDUIN meunm"lugnﬂm @iy linfaou
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B. AT #n gnasanuuaziinunaifigndes anulignoeasiauazuand 13

7
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é [] 1 b I'd o d 1 1 Yo d’d’ Y
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Tny
- emynildsuiiuleduftuaud
o 3 P "
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o 1 3 ] 9y o [ d
Al #n+1 mold Faeiieligndes ewiyndinwuandey

@ m m o

L WANMD #n+ 1 FRrugade emiynduaadegeuisnnuilmingndes

V., ¢ dygrunnud DTMF fidhan

in
o Y

Early Sterring output 1%laaennudfigndea

L)

EST

S,/ G, : Sreeromg input/Grard Time output dMTuAvAU RC 16UDN

Q,-Q,: 1©Myn BCD vu1a 4 Ja

StD  : Delayed Steering output IHterasindwanlasuniomely finunm
aufidmua ionansnaugniesveduyal

TOE : Tone Output Enable (input) cl‘l’f’ﬂ’.J‘IJi')iJ Q,-Q, Widhledufuaus
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AsanuNaIUYemIn ]l Avin LED uaslondamudasidiumsdadiunssus (CTR) fu

. Y [} 1. FA L INT R 4 d o LY
Isolation voltage CTR (Tludaniduszuiisnizuadulindenszumeninn  Fauumsiannu
aunsavesesy Iifnalaes luesnnuansalidyeauduyngadaluSueinmesiad

- a 3 J tas - < ) ] ' : ' =
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Product Preview )
Puise/Tone Repertory Dialer

The MC148412 2ng MC125213 2+e siiicon gate. monolithic CMOS integrateg creums
RS CSnvert keyooara inau o enner pulse or OTMF ouduts tor tatepnone ciahng.
All oF e features for imore=wraag cuise or OTMF dialing are cravided. Adacitonaity, bom
sars orovide iast numoer rsSE a-c regertary memaory.

3o sams work with e 2 v dordxd kevooard, and have a four second cause -

/han used with @ & x S wavead, (e MCI45413 provides 2 xevpad saieciadie

sut.
in gigling mogdes

sause- swirch luacuon-wnict ouswes @ four secona Sause wit 3 SwieCR
[DTME 12 puise ang vice verszi. This cialing moge change is cossible n ail cialing s2-
-uences (ncrma, regial, anc =cl. The MC145412 raquires manuat switcning Gf cialing
nodges.

The racenory memory ca sore nine, 18 digit aumoers. Manual ang 2utomanc gialing
c3n O c=25c3ced i any oror. Dunng reoenory memary orogramming, Giating cuuts are
cicao=c. g4

3o cans srevide 3 30 e
‘padsacx. The Mule OUTOUZ. SN O uSEC 10 isolate tne recenver
ziarar c3n be coatrolled bv an MCU.

== :cne signal outout in the ouise aiating mogce for user
from cialing cuuis. The

® Tha MC145212 is Pin Camma=oe witn LA4803 (Except Pin 7i. 3nc tne MC146433 Acds
Cevrad Saiscrable Swimung of Cialing Modes

Singie Pin Swicnaole Setwesn CTMF, 10 pos and 20 cos N

“Memary Storage for 2, 1€ Oig Numgers, Plus Last Numoer Segial

Uses Standara 2-0i-7 or Z-0f-8 or form A Type Kevboarcs

Uses 3.575545 MHz Coorsurst Covstal .

Tersonone Une Powerss

Szng Alone OTMF Claer Smnt Alone Pulse Oialer

Shcon Gate CMGS Tecnoogy for 1.5 - 6.0 V Low Power Goeration

8LOCX DIAGRAM

) == [BES0ORCE T T
oL TPV { o I I [ T

MC145412
MC1458413

PIN ASSIGNMENT

,'ax:a. :r&:ﬁ

&

!
T Gr @~ /5 [ OTME CUT |
)
J— 1 !
e g sQAON T
i

E:L_:q'- iibﬁrz -
F'at—:l:‘. whiws |
2L ___-vss.q’: \ =3;[15F‘ﬂ4 . 1
mgr QO '
cs:...‘,’s :xhﬁ !
0SCan 3‘5 ’QhMS

st pcouarea | — TONE G24 | gl aur
L &7 ik —
s I i CONVEBSION | T o=
g A g MiXNG
T v l ‘ .
i — ' itonesenl
]

i f
— i
oI ____% == : *
1 E
WS ——ee OTE] ! i
: l | CCRTAGL e F"' I
ACH & ——ua LQGIC o )
; I - uicH L ‘
& —— Pl
l | ] nﬂﬂmng cl}kiil
e [
— ; H counTeR | :unr:a

Nmmmmo‘lmm

g 1
Teg-™N §

mmmmcwmm-ﬂmma.



<7,

i

'\'&‘ 2t

ndod Horenn p e op

:
s

ISR TNTOUN ¢t 9

-
|

-

T sabeiol

+ e

MC145412, MC145413

ABSCLUTE MAXIMUM RATINGS iVgg=d W

Paramaeter | Svmooi | Ratung | Unit
CC Suoory Volage { Vep | -05w -30 | v
Coerzung Temoerature } Ta ] 0w | %
Storage Temoerature i ‘stq | -&tw-1%0 s
SC Cument Oramn oor Pin 1 Hel | ma
Maxumum Voitage v
Cn anv Pin Relaove to Vgg Vint -0.8
Ca Anv Pin Reatve 1o Vo Y2 -4d.2

ELECTRICAL CHARACTERISTICS (Voo =25V, Vgg =0 V. Ta = 25°C. uniess notea!

{ Charectensucs | Symool | Min | Tve Max Unie |
{ SC Suoorv Volage tYgg =0 V) | Vag 25 1 3.0 v oo
i Succewv Current PuseMoge iMSaVom | lap l - I 7S - WA |
i OTMF Moge (MS=Vgs) | - 412 - mA |
\amerv Aetenton Vottage I Vg | 20 1 - - v o
i Memorv Retenuon Current | lsav - 13 — P
i Inout Yoitage 0 laver ! Vi, Y, - 2.2V 00 v !
: T lever Vi G.é&vag ! - -
- 1 "Row s Couumn INCut IMoestancs e e - o Voo Za [T R ¢ - o
5 ©wVYss l L= TN\ ¢ -
i MocGe Serec? ingut imoedance v Voo Zin I - oy - P
; 0 Vg i Pwe |-
{ OH Sui-uo Ressance i - 2 - [H
! !ncut Zaoacance | Cin - i e ‘N - i of
1 Cutsut Sink Current (Vout =9.5 V) 7SO pin ‘oL - _ 3 o= b eA
| M0 on - i w ;- nA
| “EFCaom - I 29 V-
i T3 Cutout Source Curtent (V= 1.5 V) T - 1 aA
! Qutzut Leaxage Curment MO, GPL oins I ng o= i = ot "3 ] WA
| 3TMECucutteveriVpg =3.6 VI Aow Ionn Yout i - I <0 F mV AMS
{81 =50020 Vop) Column Tane ) - 1 8 -
! OTMF Qutout Tone Oistortion (Vag = 3.6 V1 . - i 3 - %
I iR =600 Q. X0 0 4.000 Ha I ’ !
. ITMF Qurtcut Tone Leaxage (Vop = 3.5 VI - - v =X a8m
| *Ar =600 2, 200 1o 4,000 Ha . l i i
SWITCHING CHARACTERISTICS (T4 = 25°C. Ci_= 30 oF, Vo = 2:5 V uniess nated, Qsc. Freq, = 3578545 He.t
| Charactensues | Svmoot | Min | Tvo | “ax | Unit
| Rows Calumn Scan Frequency 1 ¢ ] = i = + - | w
| Kev Cedounca Time- | ng -
| Mimmum OTMF Cuwut Ourcon } 2t - - foms |
1 OTM~ Juteut Oursnon<or-Memory Jiasng { - HE > B i ms |
| inter-Ciquit Pause Time OTHMF iMemary Olaung) LT - | == - 1 o
% . Pulse {All Oiating Sequences: 10 cos ~ - ‘ 1.8 t - s
i - 20 ocs - a.5 - '
| S@rt ot Quioumng Jelay Time N 10 ges 9 - I 2 | - ms
i 20 oos - -3 ) -
Maxg-3reac R200 (MS = Vap or Qoent MBR - | & - %
Juooumng Rate MS =Qpen ’ oL 1 - ' Qe [ - sos
MS=Vnp | - 1 = -
MO Cvenso Time I w0 | 2 i - T s
TSO Cutout Frecuency | »so | - | 3@ .+ - H
| VSO Cuwut Duranon | ¥Tso | X | - | = ms
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PIN DESCRIPTIONS

vss — POWER SUPPLY (PIN 1. PIN 8]

~qwrer s suooled to the part on these wao Jins, with
tne Most pasitive. Pen'nmble ranges are from 2.8

Yyoo-
zC
"/GO oaing
(g &0 voits.
“s - MOOE SELECT (PIN 10}
e MS 5in s 3 tnree-suate input for switcning between
OTMF, 10 cos. ana 20 pps dialing modes. The retatonshio
satween sin canneciion and operating moce i§ snown in

Tacre | SeOW.

Taole i. Mode Salect Options

Oiating Made !
20 cos Pulse Qiating !

| Yeo

" Toen 10 cos Putse Diaing !
i 53 OTMF Vane Oisiing H
At

OH — ON-HCCK {PIN 12)
Cznneczng ne GH cin to Vo, or adowing it 13 Jc3t sets
e cewice in tne sn-hook moce. Connecting wis 2 10 VS3
serecss e off-hcox mode. When in the on-hoex moge, reoer-
wery memory cin 52 arogrammed without cialing outcut.

TSO — TONE SIGNAL QUTPUT (PIN 7]

'n Te cuise cisling mode, a 300 herz tone signat IS output
aiter 3 vaiid kev input has been acceoted 1o orovice e usar
Wit 3ucio ‘ssaback for kev ceoression. This cin aiso outputs
3 tCne when Gn-nooK programming is taking Srace.

DTMF CUT — OUAL TONE MULTIFREQUENCY OQUT-
PUT (PIN 18}

‘When tne MS zin is sat to Vgg the OTMF CUT oin cutouts
cnes corresgconcing to the row and column of ;e key
degressed. in tne oulse diaiing mode (MS = Vop or coenl, itis
hign .moecance. For recertory Memory Jrogrammung pur-
ooses, mis oin wiil not outout OTMF wnen the CH nin s held
to Vo D-

OFL — QUTPULSING (PIN 17

The GPL sin is a N-cnannel transistor in an coea-drain can-
Sguraton a2t cutsucs puises at 10 ops {MS is'oeenr or X oos
{MS = Vo, witn 2 make/ treax ratio of 20/60. in Tie OTMF
ciaing moce (MS = Vgg!, this cutout is 3 hign imoecance.
For recertcry Memary Programming pyrooses, s oin will not
outsutse woen the CH pin is held 10 Vpp.

MO —~ MUTE QUTPUT (PIN 1T)

The Mute Cutcut is an cpen arain, N-channed outcut that
suils 10 VGS waen a key is inout during tne OTMF caling
mode, ar auring outpulsing, or while OTMF °s ouwut during
auto reqiating.

KEYBOARD INPUTS — (PINS 2, 3. 4. 5. 13. 14, 15, 18]
The kevooard inouts allow either 3 single conwact (Cass A)
#:evooarg, or 3 stanaard 2-0f-8 (7] kevboard with Vg ded ta

common. A vaiid key entry 0CCurs wnen eitner 3 single row is
tied to a single column cr 3 single row and column are
simuitaneousty connected ta Vgs. Typicar kevooard con-
figurations are snown in Figure 1. Connecting pin 2, COL 4, t0
Voo sets he part for 3x4 keyooare intarface maode.
Keyocarg mode selection is performed at cower-uo.

CLASS A 1SPST) STANQ2AD 2 0 7 OPSTH
— ——3 | o—<ot
OL—O oW ¥ss ! e
e
STANOAAD 2.0F.7 i0PST g ——— ——eR

.__!.__ Vg = — — [—J —— -
——0 I O—i0t
¥gg ———— 30w

lss———’k——-’—_-

Figure 1. Keyboard Configurations

i
L—o o——sow

OSCir, OSCour (PIN 8, PIN )

A 3.57954S meganerz crystal is requireg as tne frequency
reference for tne on chio oscillatar, Crvstar biasing is ac-
comolisneg By an internaf resistor and CIVAac:Ors.

GENERAL DEVICE DESCRIPTION

On power-yo there is a &4 miilisecond inivaiizaton periog
during wnich the osciilator is enaoled ang the xeyooard inouts
are disaoled. A stop coce 18 insertad into the first digit of at
ian AAM locations and the COL & inout is scannea. If the COL
T inout is high (Vpp) the ciaier is set 0 e 3x 4 keypad
made. atherwise the 4 x 4 keypad mode is serected. Changing
modes is not possidle after mis power-uo cenca.

NORMAL DIALING

Resoonses to diaiing sequences for 4x & kevboarss are
shown in Table 2. 3x 4 keyooara responses are snown in
Table 3. _

For normal cialing, Me oscllator, starts wnen 2 key &
deoressed. The key inout is cedbounced for 22 millisecond.
Ouring this gebounce oeriod, while e AAM and cialing cr-
cuit are gisaoled, e moqe setect omn is sCanned t© cetermme
‘e dialing- mocoe-{either 10-pps;-or 20-pps. 2r-O7 MFL -Note-
mat if the AAM and dialing drouit are active (i.e., curing Giak
ing or associated timing}, 2 cnange at The mode serect pin wail
not ba detectea. The MC145413 ocrovides 3 PAUSE/SWITCH
furtcuon, atlowing dialing mode cnanges 0 Oe seiecied from
:ne kevpad during the gialing sequence without watting, After
the debounce period, Ne inout is checxea ‘or vaidity, inen
iatcned into last number racial memory. As eacn digit =
entered, siarea in the tast number redial memory, and a st00
<ode is written in the next aadress. This process contnues un-
tft 18 digits have Deen ertered, If 3 12T Gigrt s amered, it witl
be stored in the first acdress followed by 3 5200 code in the
second address, ‘When dialing, :he device ferches data from
memory untit 3 SIS0 code o encountered or 13 digits have
been dialed.

46



: MC145412, MC145413

Foe 3 OTMF dialing ssduence. e OTMF is outut in 32
mitisecond intarvals as long as the key is depressad after tne
sso0unca period. The OTMF QUT gin is designea 1o drive an

i axternal Diooiar transistor wnich can oe usad to moduiate Tio
10 Ring voitage at the DTMF fraquencies. With the exceotion
ot eoumn four, multicle key inputs in any one column ar row
will resurt in the cormessoncing columa of row frequency 10 0

k sutout. Muitiole key deoressions on a diagonal wiil not cause
i anv outout. When configured for the 3x 4 keyboard. out-
} suting e tone pairs for # and + require ™wo deoressions of
e cesirea key.
3 v ‘A/hen cuise dialing, each successive number is stored in last
. E aumoer reqial memory as it is inout. then outoulsed in se-

cuence with the aoprooriace timing. The OPL outout can be
cannectea 10 an externai bioolar transistor, waich is used 10

¥ suise e :eleoncne line by momentaniv connecting and
- i sisconnecang tne soeecn network from line cower.
The curation of ine dialing sequences can extend beyond

<ne ame taxen to pusn the keys far totn OTMF and oulse cial-

+
-

o Lebodd .

s cegressaq curing manuai diating, 2acn key ceoression
: g —guses e cialing circuit 0 go through 2 200 rnifisecong cveie

R ——:s(resgoncing o “the-timing-for DTMF auxo-dlahng.-"lue
' “mes scoumulate curing the dialing process. For puise gialing,
] sutcuising can extend weil beyond tne time it takes G enter
me cigits. Changing e ingut at the maoge seect pin wiil.not
e recognized unul the accumuiation of these timng se-
zuences nas elansed.

i

¥ FEATURES

Zor ine 4x 4 keyboard, 3 last numoer redial can oe ac-
~amciisneq if the RED/P key (COL +; ROW 1l.is tne first kev
ceoressed aiter a transrion from an-hook to off-hook: Qther-
~ise, ne AED/P key wiil cause a four second pause. it he
Suisa moge is ssiecieq, redial can be accomolished if thé first
kev cegressed on 3 transition to off-hook is 4. For the Ix4

‘ng moges. Althougn OTMF is oniv cutzut s iong as tne xev ~

keyboard, redial occurs if the sequence, . 0 is antered. Last
Aumber regial memary €an alsa oe referrea 10 3s memory loca-
sion 0. In tne pulse mode, if tne first kev 2aterec after a transi-
tion to off-hoax is #, 3 redial wiil be tutiated.

The MC345412/ 13 can be configured witn an excernat tat.
ey 10 provide memory retsntion Sower and allow on-hook
programuming of the recertory memory. If the part 1s in the on.
hook mode, and a key is qeoressec. ite asculator wiiil start,
and the key's code wiil be storec in ine 13st Aumoer recial
memory. 3s during otf-hoaok ooerauon. Dialing outouts wil
not be activated waile the dewce is in tne cn-haox condition,
After tne numoer has been efitereq in tne on-nook made. it
can be swored in regertory memorv. For ine ¢ » & keyboara,
gressing the STORE Key (= far 3 x & tevooaral, ‘otlowed by a
gigit {1 trougn $) will store e numoer in the regertary
memory location specified by ne ﬂqu

The RECALL ey (COU <, ACW 2 for the &x £ keypad is
used t0 recall and gial numoers stored in the ‘eoertorv
memory. The gigit immediatelv iciowing tre RECALL kev
gesignates e memory location of e Aumoer (0 de 3uto-
cialeg. For ne 3x 4 'evooara, recad is 3ccamolisned ov
depressing the < kev fctiowed Sy e 2ccroonate digit, onty
when tie cevice isn_ne off-hoox moae. ___

The PAUSE xav {CCL %, RCW 3} for tne -AC“\SMZ wiil
cause a four secona gause. 1 The PAUSE/S xev (COL 4, AOW
2} is a featwre offerea on tne MC1aS213. it a suise aialing
moae is selected (MS =VQp or OPEN), ceoressing (nis kev
wiil cause a four second Gelay, ana switch ciating mode to
OTME. A suosequent PAUSE!S inout wiil cause the dialing
moge 1 change bacx o Puise lwnich ever uise moge is
selectad on MS). If MS aVgg, pressing tne PAUSE/S key
will cause a four secona celdy but no moce snange. These
functions can aiss be stored in memaory for zauses land mode
switching} curing 3uto-giating. Just 2s witn manuat ciating,
maode changes in aute diating wiil only occur if MS =0 WSS’
wnen auto cialing is inidated.
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Table 2. 4 x 4 Kavboard Qialing Sequences

Qialing

av 1 Mode

I

function

Nctes

e
_——

B

I OTMF/IPULSE

l if first kev after transition 0 CFF-HQCK, recial the 133t numcer. Ctherwee.

cause fowr seconds.

e

cartn e

e

bt
-

(™ AL OTME/PULSE | Pause lour saconas. { MCILSAIZ s
OTMF/PULSE | Pause four seconcs then switen dialing moaes. i MCI4SA1S orwy
GRE ! OTMF/PULSE i Go 0 STORE mode. Uoon inout of mamary 1acation numoer, store cantents of I
1 Last Numoer Regial memory into locanon specifiea. i
OTMF/PULSE | Go to RECALL moce. Uoon inout of memary locanon number, recstl ana Ciat !
| the numoer in that memorv locartion. . i
s OTMF { Cutout COU 3/ROW 4 tones. i
PULSE {1t # s e firse key input uoon 3 uaasition to OFF-HOOK, Last Numoer Recratis |
; initiated; cmerwise, it is ignored. H
! . OTMF { Cutout COL 1/AQW 4 ienes.
: | PULSE 1 Pause four seconds. !
i OTMF/PULSE | Cara wmnout tor claung (umess oreceeaed by STORE or RECALL) | ¢ STORE ana
: ! I _32TALL luncuions
4x4 Kay Matrix N
[ G N +| O S R S v+ B
Bnjoi=s
L_JJ H 3 @ AQW 2
PAAT MC145413
B E] r_’—] ‘S‘_‘“‘_“_‘_‘{"j __PAUSES XeY TQ .
VA, PAUSE & SWITCH
G [E p fn-w.d— qow ¢ CMUNG MOOES
LAl
Taole 3. 3x 4 Keyboard Dialing Sequences
Oialing
Mode l Function | Notes
i OTMF/PULSE |Data inout for cualing uniess grecaecea by ¢ of 4, ! Sew +anas.
| OTMF/PULSE |Go ro + mode and awart next nout. !
OTME Qurtout COL 1/ROW 4 tones., . —_ !
PULSE . | No resoonss. - . - AN . N
|  OTMF/PULSE |Pause four seconas.
- OTMF/PULSE | OH = Vg or Hoat (ON-HOOK) — stay m « moce. D ! Sees 0-9
! {Jmf/PULSE CH= vgg (OFRHQOX] — Aecail ana diai numoer from mpemary lacaton 0 3 @t n0. rechat; see
i soecified by cigit. | .0
] OTMF/PULSE | OH = Vgq or float ION-HOOK] ~ Store numoer in La;i Numoer Reaial l
i memaory inte memoary locaton soecified by digrt.
OTMF 1 Go 10 # mode ang awar next inout. | +
PULSE l Pause four seconds, | No 4 mode
i “or PULSE
oTME | Cutout COL I/ROW 4 tones. |
PULSE | Pause egnt saconcs. ‘
i OTMF | Ga to0 « move.

[ OTMF

| Qutout socrooriste OTMF tones,
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1S02-cMOs MT8870C/MT8870C-1

Integrated DTMF Receiver

Features .
e Compiete DTMF Recaiver

Low Pawer Consumption

Internal Gain Setting Ampiiiier

Adjustable Guard Time

Central Office Quality

Power-down Mode

Inhibit Mode

Applications

e Receiver System for 3ritish Taiecom {B7) or
CZ2T Soec(MTB870C-1) O, Y
Paging Systems

Receater Systems/Mobile Radio

Credit Card Systems

Remcte Control

Parsonal Computers

Teleonone Answering Machine

e & & & & o

Description

The MT8870C/MT8870C-1 is a complete DTMF
receiver integrating bath the tandsoiit filter and
digital decoder functions, fabricated in Mitel's
doubte poiy 1SOZCMOS technoiogy. The filter
section uses switched capacitor techniques for

Pin Connections
1 U!!

e o voo
m- 2 7 O suer
Gs g 3 18 8 est
WVRet T} 4 15 [ so
NH O} s 14 L] Qs
Fo0N Ol 6 13 Q3
osct 11 2l
os@ &8 11bLaot
vss ] 9 10 [J TOE

$161-002-094-NA ~ ISSUE 1 Navember 1990

Ordering Information
MT8870CIMT8870CE-1 Plastic DIP
MT8870CC/MTB870CC-1 Carcio
MT8870CS Nejls

—~40°Co +35°C

high and low grodp fiiters; e zecoder uses
digital counting tachiniques to dets<t ind decede

ail 16 DTMF tone-pairs into a 4-bit scce,

Ixternal

camponent ccunt is minimized by cn <nip provision
of a diffarental ingut amplifier, dicex csciilator and

latched three-state bus interfaca,

Voo  Vss VRef 'NH
.
| | l
- S 1 -
| g ) i R SR
QrRQUIT VRet / -
] BUFFER ] N
‘ :-— : -;—- qt
| HIGH GROUP S
f_'{ ALTER '_".D— DIGITAL cooe !
| DETECTION CONVERTER | ;. R
OIAL _J 2500 ROSSING ALGORITHM AND LATCH ;'—'
TONE| ! DETECTCRS T Q3
AUTER L
LOW GROUP s |
1 ALTER _D- T’ Q4
l !
| |
‘ > l o St STEERING l /
i Goeks G Loexk I
e ' |
- T 1
L3 3 8 R | 1| R}
osc1 - s SUGT £st $T0 TOE
- ’ Figure 1 -.Functionai Block Diagram
- 3-53
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MT8870C/MT8870C-1 1502-CMOS

Absolute Maximum Ratings’

i Crystal/Clock Frecuency

! Parameter ‘ Symbol Min | Max | Units
1| DCPower Supply Voitage . i Voo ! & Y
2| Voitage on any pin * Vi Ves—0.3 | Vgp+0.2 v
3| Currentatanypin (ather than suoply) h ', 10 mA
2| Storage temperature Tste —53 T +isa § C
5| Package power dissication o | i 1000 mw
'éxceecing tnase values may cause permanent gamage. Funcaanal operation under these congitions s not imoiiea.
Serate anove 15 "Cat 16 mwW / *C. Allleags soicereqg 1o coarc.
Reccmmended Operating Congitions - vattages arewitn resoect to ground (Vesj uniess ctnerwise stated.
B P cparameter_____ . _I sym | Min_| Typ* ) Max | Units | TestCongitions
o | DC Power Supply Voitage IV Vap | 4.75. 4 5.0,715.25 1w
{2 | Cperating Temoerature i To | -0l | +35 | °C
3 AT 13.575545] |
i i

i
|
i

i?ﬂ/stallClv:)ck freq.Toieranc2

Il
-

1
* Tyoicai figures are at 25°C and are for cesign 2i¢ ¢nty: 10T quarantaes and not sugject 10 oroguction tesiing,

D¢ Electrical Characteristics = Vap=35.0V = 5%, Vgg=0V, <0°C s T S +35°C, untess otnerwise stateg.

i ‘ Characteristics i Sym} Min | Type é Max |Units 5 Test Congiticas
1] 5 [Standby supply current i 1000 | | | 100 uA | PWON =Vap
v : : : : : :
2| , [Operating suoply current | loo | 3.0 1 9.0 I mA |
P |power consumption | Po | 1s | so mW | fe=3.57954S MKz
ik ass 2
1
4}  |Highleveiinput Fvig 335 . i iV [Vop=5.0V
S]_ ,FLow level input voitage b v | l | 15 Y ngo=3.0V
1 - : - -
51N linput leakage-currant e 103 | uA [Vin=Vssor Voo
71 ? |Puil up (source) currant i kg ! 75 1 20 | A [TOE{piriQ)=d, —  ~
5 L; . ! ]‘ ! l ! Voo =5.0V
81 $ |Puil down (sink) current i i i 15 | 45 | pA [INH=5.0V, PWCN =3.0V,
3
: ! i | Vop =5.0V
9 Input impedance (IN+, IN—=)! 2 | | 10 ] | MQ | @ 1kHz
10| ISteering threshoid voitage | Vrse i 22, | 25 | V¥ |Vep =35.0V
11 Low level qutout voitage | oL ! lvgs=0.031 Vv |No load
Q N ] :
12} ( |High level qutout voitage | Von Vpp-0.03 | } | v |Noload
13 : Output low (sink) current | e | 10 | 2.5 | | mA |Vour=0.4V
14| ¢ |Outout high (source) current| ion | 04 | 08 | | ma |Voyr=4.56V
15| | |Veeroutputvoltage [ Vaer | 28 | | 27 | Vv |Noload.Vop = 5.0V
16 Vaef OULPUL resistance ' Ror | | 10 [ | xQ |

+ Typical figures are at 25°C ana are for design aid Onty: NOT Guaramt

eed and NGT $uSTeCt 10 orogductian tesung,
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Is0?-cMos MT8870C/MT8870C-1

Operating CNaracteristics -vog=50v=sh, vy =0V, <0°C S Ty 5 =35°Cunless atherwise statea,

Gain Setting Amplifier

MT8870C AC Electrical Characteristics’.

| Characteristics | sym | Min | Type | Max | Units Test Conditions |

1 | Inputleakage current | | I | 100 | fA |V Viy sVgo

2 | Inout resiszanca I A& | 0 | | MQ ‘

3 | Input offsetvoitage | Vos | } 25 | mv

4 | Power supply rejection | PSRR | 50 | ! | d8 |1kHz

5 | Common mode rejection ICMRR| < | ] | d8 |-30Vs vy=<30V
& | DC ooen loop valtage gain | Avo |32 - T

7 | Unity qain tanawidth I # | 030 | 4’ | MHz

3 | Qutput voitage swing Fvg 1 20 . i | Yap lloac 2160420 v
9 | Maximum capacitive i0ad (GS) | C_ | i j 100 | aF
10.) Maximum resistive foad (G3) | R. | ; [ s0 | «Q | -
11| Common mode range [ Ve ! 25 ! ! V., INolcad

Wag 3.0V Z5%, Y =AY, 0T 5 Ty € ~857C, using Tesz Gircurt shown in

signal)

(each tone of composite

Fiqure 2.
| Characzeristics L sym | Min | Typs | Max | units | Notes
i -29 i | d8m 1122559
1 Vaiid inout sicnal leveis =
> -27.5

-.'1‘

d8m {1.2.2.5.

235

i | mVaums 11.2.2.5.56.9
2
2

863 l n‘anMs i 1,2,

g
I
i
|
|

l
|
|
|
|
{
|
1

i
i
2 Negative twist acceot i 5 | d8 2.2.5.9 -
3 Pasitive twist acceot ] s | 48 {2.153
4 Frequency deviation accesot | £1.5%.% 2 Hz; | 12.2.5.9
5 | Frequency deviationreject | =35% | i 12,3 3.9
.
6 Third tone tolerance |- | -16 | TdB 122,159,
7] Noise tolerance , i [ =12} | d8 j2.3,25,7.9,
3] |Dial tone toleranca ! - i +22 ¢ | d48 12,2258

‘Typicat figures are at 2S5 "C ana are for aesign 41d only: Aot guaranteed 3na NOC SuCjecT :C
Y t

-

NOTES
. a8m= deabeis above or Lelow a reference power of 1 mW into a §00 cnm joad.

2. Digst sequence consists of 31l OTMF tones.
3. Tone duration= <0 ms, lone sause= 40 ms.

4. Signal canaition conusts af nominai OTMF frequencies.
5. Z2otn tones in comoasite signai have an equat amolituce,

5. Tone pair isdeviated by =1.5 % = 2Hz.
7. 3anawnatn firhitea (3 XMz ) Gaussian noise.

1. The precse diai tone frequencies are (350 Hz and 480 Hz = 2 %.

3. For an error rate of Serter than 1ia 10,600,

10. Referenced ta iowest level frequency comaanent in OTMF signat,
11, Referenced to the minimum valid accent levei.

12 For quarg ume calculaton ourposes.

i
production tasung.
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k
MT8870C-1 AC Electrical CHEracteristics’ - Vog=5.0V 5%, Vi =0V, <0°C 5 Tg S r35°C. uning Test Circust
3 shown in Figure 2.
el 1 . | . .
: [- l Charactensics { Sym { Min | Typ* | Max i Units ‘ Notes
i l z/aﬁg |;pu:sifgnal le;g:s \ | -31 | ++ | d8m [VD,_-,:S.OV
1! each tone of composite h 1,2.3,5.,8.3 .
I ! signal) ‘ ‘ 218 l 869 quh‘,:sl
) v:l Input Signal Level Reject ! I i | d8m |Voo=307
2] nput Signal Level Reject i i 10.9 ! | mv‘\MSi 1,.2.3.5.6.2
3 Negative twist accaot i | i 8 | d8 |2.2.69
2t pasitive twist accast i | | 8 é8 12.3,5.9
S Frequency deviation aczeot | j=1.5% % 2Hz ! 12,2,5.3
: I35, Frequency deviation reject | | =3.5% | i i 12,3, 5.9
. 7} - [Thirc tonetoierance — — | . i 183 | ; | d8 {2.3.%5 313
E 31 Noise tolerance ! i = [ -iZ] ] ©8 iz3=37.2'0
: HEE Diai tone tolerance ! i jor22 0 i €3 12343533

= gicai figures are 3t 25 'C and are for cesign a1G oMy, NOTGUAranteeds angnat $uDjeCT 10 DrOGUCTICN tesTing.
i TyovEs ¢

. z2m = decipeis above or Delaw 3 reference 00
3igit sequence CONSIsts of all DTMF tones.
~ane duration= 40 ms, tone p3use = G M.
Signai condition consists of nomunai DTMF frequenaes.
3ot tones in comoosite signat have an equdt amoiicuce.
~gne pair1s deviated by Z1.5% = 2M42;
_3anawscth limtea (3 XH2 ) Gaussian nane.
The precise gial tane frequencies are (350 M2 ang &30 Hz) = 2%,
zor an errar rate of Becter than 1 in 10,003, 1
- . Referenced t0 lowest leves frequency comaanent in OTMF signal.
11. Aeferenced to the mMmmum valid aczeotievei.

wer of | mW into a 6GC ohm loac.

1

v

RURLEE

e

Py

. 12. For guard time caiculation purocses.
13, Referenced ta Fig. 10 noul DTMF tone ievei at-25d8m (-28¢Bm 3¢ GS Pn) interference frequency range cetwesn 480-3200Hz.
t )
Do
Pl
L - < R

1
»

s ctnmenem st sy
T o wm v,

o m——————

8 bbb oy -2 e smtna e vea e ard 40 b
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3, is02-cMos MT8870C/MT8870C-1
1 - JE—
: AC Electrical Characteristics - vag=30V=5%, Vy =0V, -20°C 5 Ta 5 - 35°C. uning Test Circunt shawn in Figure 2.
3
— ..
‘ Characteristics ‘,Sym | Min l Typ* ‘ Max Unizs[ Conditions
1] Tone presentdetecttime e | 5 | U | e ms |Note! "
S - ~
i 21 Tone absent deteci ime | toa | 0.5 S l 3.5 ms | Notz 12
: — T . : o
H 3| 1+ | Tonedurationaccizt 26 | | 4 ms | User adiustable
3 ! !
- — M 7 - [P 10 i ' i
2 1‘ Tone duration reject | ReC l =2 I ms ;USE-" acjustable ’
— ) ] .
by 3 i G |lInterdigit pause accax | wo | ! 49 ms | User acjustable
1 s
! 5 Interdigit pause reject | to0 | 20 | ms | User zajustable
: Pm———— t [ -
7 propagation delay (St Q) | o \ | 3 " \ S TOE =Vop
i — P12 16 1ToE=V
: 31 a Propagation deiay {Stzo St ‘ 15500 l i us 1 rURE 20
: Y ! : 4 CTOE =\
31 T | Outoutdatasatus(Q 0 50) 2950 | {3 | us (TCE=Yoo
L ? L - -
- 4 — -l y = iy 10 kQ -
3 101 '-} Propagation delay (TOE 0 Q ENABLEY | et E g 30 —— of. D8 ;x_oac_c, 10k,
k i s ! i 150 cF .
v . — 7y g Z -y a1 % i - P
! 11 Propagation deiay (TOE 10 Q CISABLE) w70 | : 360 as  jioac ot 10k4,
| ‘ H . S sF
i! 121 | Crystal/clock frequency © i 13.573313.5795{3.3831] MMz
EB 131 f Clock input rise time P otme | ! 110 as iExt. zock
i 12| o |Clockinput failume | ot | ! | 110 | ns o Extzioek
” 751 S [Clockinout duty cycle [CCo | 0 | 50 | 50 | % Em. ock
e A
1 16 Caoacitive ioad (0SC2} ‘ AR | | 10 of
e [ 2 Tyorcal figures are at 25°C ang are igc aesign a1g onty: Aot guarantesd ang not sucject 10 graduction testng.
_* )
|
.E_ 720
e i RS S b T RS !
i Tt !
j otmMe C—ib—, . | & .
nput - ?" MTEBTOCMTERT0CT | - S -
| gwe U B
7———5—‘2 N= sweT Tt a
L/\NV—"—': GS z5¢ _—-T—M 1
w Lgv. s f——2
G INH Qs p—O
CO————] rowWn Q3 - ®)
r—-—': osc: . Q2 =0 NQTES:
x-tal L2 [ asc2 a1 —,__.__o: R Ry =100%2 =1
i,_____.—-—-: Vs roe [—i A;=300%0Q =%
C\, Cp=100nF =5%
Xocaf=3.57954S MMZ 201 S
i

figure 2 - Single-Ended Input Configuration
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\T8870C/MT8870C-1 150%CMOs |

pin Descrigtion

Descriction -

Pin= | Name ‘
1 | IN+ | Non-lnverting Op-Amp (Input).
2 lIN- j inverting Op-Amp {lnput).
GS Gain Select. Gives aczess 10 output of frant and differential amplifier for connection
of feedback resistar.
4 VRef Referenca Voltage (Cutput), Nominaily Vpp/2 is usad to bias inguts at mid-raii (see
Fig.2).
5 INH Inhibit (Ingut). Legic high innioits tne detaction of tones representing charactars A, 8,
C and D. This gin inoutis internally oulled down.
8 PWDN | Power Down (Input). A zive high. Powers cown the device and inhitits tne osciilator.
: This pin ingut s intarnaily puiled down.
7 i 0sC1 |Clock (tnout)
3 t osc2 i Ciock (Qutput). A 3.579545 MHz crystat cannected betwes2n pins OSCt anc ()]
! j ccmoietes the intarnai oscillatorcircut. S
3 | Vss |Negative Power Sucoly (Input).
10 { TOE Three State Qutput £nadie (Input). Leg:c high enabies the outouts Q1-Q& s ainis
! sulled uo intarnaily.

11-74 Q1-Q4 |Three State nata (Output). When anacled oy TOE, provice tne coce corressenaing 10
the last valic tone-oair received (see Taole 1). When TCE is lagic low. tng 2312 Suiuls
are high imcedance.

1S StD Delayed Steering (Output).Presents a iagic high when & received tone-0air =as been
registared and the output latch updated; returns o iogic fow when (ne votlage on
SUGT fails beiow Vrs;

16 St garly Steering (Cutput). Presents a logicnign once the digttai algoritnm nas cetacad
avalid tone pair {signai condition). Any momentary loss of signai concition wiil cause

[ £5¢ to return (0 a logic iow.

17 St/GT | Steering Input/Guard time (Output) Bidirectional. A voltage greater tian d=5e
datecied at St causes the device 10 register the detectac tene pair ana ucgata the
output laten. A voitage less than Vyse frees the device to acc2ot 3 new tane zair. The
GT outout acts ta reset the external staering ume-constant; its siate is a3 funcuion of
£S5t and the voltage on St

18 .1 Vng |Positive oowrer sucoly (laout).. .. ...

A .

PP

—
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: isoZ-cMos MT8870C/MT8870C-1
— 7 dreuit shown in Figure 5 is applicasie. Component
Digic| 7oe | me | &sT] oi [ @ | @ | o vaiues are chosen according to the formusa:

. ANYL Ol x| -z )iz )z )
R Rec=op+lGTp
RN R tp=toa+1iGTA

i ' t

3 AN U o d ot v} The value of top 1S 3 device parameter (saa Zigura 3)
* Al lwto LR and tqec is the minimum signal duraticn to be
s ow ] uilm 0 via b recognized by the receiver. Avalue for C 2 0.1 uf is
5 |'a | v} H [ tod HEE reccmmended far most applications, leaving R to be
A T T B o {1 it serected by the designer.
s | 9 j cinfrlbolaio .
s T o1 w11 713 312 ~D|T1ere9t sieering arrangements may e used to

- seiect independently the guard times for tone
I L P L N Jresent (tgts) and zone absent (tgra). ~=is may be

) M L B N S . L Pt necassary o meet system'-spécxr:ica:xons ~mch place
s bowo oo by b b3 b Loth acceptand reiect limits on totn tore duration

- - = ol A 1 a2 4 ba [ xt i i 5 i i 1 _angintergigital pause. Guard lime aciustment also_
- 3 1 o= | T H T 11t 13 zilows :he‘f:'esigner :.o taflcr syst_em parar-erars such
z A .| w T T 3s taik off and‘ noise immunity. incre2sing tage
. - : :moroves taik-off performance since :t r2cuces the
2 - VE Lu-)o i1d VAN arcoabiiity that tones simuiated Sy szeech will
SEE T O AL TR O O . S A T maintain signai condition long 2nougn o he
IR R registared. Alternatively, a reiativeiy snor tagc with
3 oA oH oA EO T R O A 1.iong thg would be appropriate for extramely noisy .
s | A | A H T rEalH _anvirm?ments whsre fast acquisx‘tio'n ime a_nd
s T AT w0l 30 Bt Y/ immunity 10 tane Crop-outs are recuirza. Des:qn
- : - : information for guard time agjustment s snown in
A | IEPIALY ¥ na e 2 Ffigura 6. ’
R 3
i 3 bW | 'H | H ! 0 | 3 2 ?ower-down and Inhibit Mode
' RN
. PR n e ] 1] e ] b A legic high applied 0 pm‘S_(P‘fVDN) ~iil power
5 T TN AR € cown thg dgwce to minimize na2 power
! 7 1 w1 AN S 3 ccasumption tn 'a standby moc.j_e. it stops the
A 4 J ! ascilator and the functions of the fiiters.
A L H A U L undetectea. tne outout ’
o 3 | % 1 4 | L lcodewilremaintnesame Inhicit mode is enacied by 3 logic hign inout 10 the-—- - - -
5_ . . _ . bt d o |astne grevious cetecten S sin 5. {INH). It inhidits the-cgr2ction of tones
- B T N P : _ reoresenung cf}aracters A,8.C anag D.. “he outaut
- L =L 0GIC LOW, H =L0GIC HIGH, Z = MIGH IMPEDANCE icqe lell-:é@am the-same as the previcus.detectad
Table 1 - functional Decode Taonle ~ous ‘:see Fadle 1}.
she interdigit cause hetween signais. Thus, as well Differential Input Configuration :
as rejecting signals too short to be consicered valid, ’
the receiver will tolerate signal interruptions  Theinput arrangement of the MT8870C MT8870C-5
{dropout) too short 10 be considered a vaiid pause. grovides a differentiai-input operationai amaolifier
This facility, tagether with the caoability of selecting  as weil 35 a bias sourca{Vgey} wiich is usex 10 bias the
: the steering time constants externally, ailows the  inputs at mid-raii. Provision is made for zonnectcn
designer to tailor gerformance to meet a wide  of a feegback resistor t0 the op-amo qutsut (GS) for
variety of system requirements. . aajuszment of gain. In a single-ended configuration,
. the incut pins are connected as shown in Figure 2
Guard Time Adjustment with the op-amp connected for unity gain and Vo

-

tiasing the input at tVpp. Figure 7 snows the
In many situations not requiring selection of tone  differentiai configuration, which permits the
duration and interdigitat pause, the simpie steering adjustment of gain with the feedback resistor Re.

SN RS e



FraLe C U RN TR IRy
-

I LRI RLE el
- e o= e

-

DT

o

MT8870C/MT8870C-1 1502-CMOS

MT8370C/
MT3870C-1

tera={RQ In Voo i Vryd)

2 =(RC 10 (Vg / (Va0-Y—yill

Figure 53- asic Staering Circuit

tom = {ReCy) 1N {Vag ! (Vag-V=ul
tara RGN (Vag Veegh

Re=(RyRy) 1 (Ry=Ay)

“« =

Voo

B G

=Rl 10 Va0 ¢ VgVl
tara =(ReCi} in (Vo i Vgl

~ . “Re{RiRy} Ry » Ry}
o i L, . ) 1
¢ = )

i

——

L ‘b} deqeasing tgra: (tom > tara)

1
Ry > R
$¢

Figure 6- Guara Time Adjustment

Crystai Osdiilator

The internal dock circuit is compietag with the
addition of an“externat 3.579545 MHz arystal and is
normatly connectsd as shown in Figure 2 (Single
=aded Inout Configuration). However, it is possidle
to configure several MT8870C/MT887CC:1 devices

DIFFERENTIAL INPUT AMPUIFIER

R, =30 3y=3751¢Q
aye R
.3

ie
-

VOLTAGE GAIN (A, diff) =

INPUT IMPEDANCE

L / + \ 2 )
(Zinotss) = 2 a.’-t,/;- }

\we/

i = MT3S76C)
¢ A N WT2370C-1
!
- Namcamnd-
N -
ot A
I
LH
| as
T—NV\r—D——————-—'
L3}
Ry
l I qqr

C, =C, = 10nF -
Ry=R(=R¢=100 134 | Aliresiszsrs are 21 % Srerance.
53 All caoacizorsare =3 % Srerance.

b}

Figure 7- Differentiai Inpuzt Configuration

“amgioying oniy a singie osciilator crystal. The
osciilator outout of the first cevice in ne chain is
coupled through a 30 pf cacac:tor 0 ne asciilator
input {(OSC1) of the next devica. Sudbsequent devices
are connected in a similar {ashion. efer o Figure 8
ior details. The probiems associatad with
unbalanced loading are not 2 concarn with the
arrangement shown, ie; precision 2alancing

capacitors are nat required. .
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e

APPLICATION

RECSIVER SYSTEM FOR SRITISH TELECOM SPEC POR
1151

The circuit shown in Fig. 10 illustrates the use of
MTS870C-1 device in a typical receiver system. 8T
Scec cefines the input signals less than -34 dBm as
-he non-operate level. This condition <an te
acained by choosing a suitable vaiues'of Ry and Ry
-5 grovide 3 dB awenuation, such that-34 d8m input
signal wiil correspond to -37 dBm at the gain serting
sin GS of MT8870C-1. As shown in the diagram, the
ccmoonent values of Ry and C; are the guard time
-eaquirements when the total component tcferance
is 534. For bemtar performance, itis recommended to
usa the non-symmetric guard time circuit in Fig. 9.

e =(ReCy) I (Vag I (Vag-¥es]

Gra
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R, Ry
e C———

——Ce=1C00F . T 5% -

=Ry Gt I (Vg s Vv

]
Re={RW&q) / (Ry =Rq)

Notes:
Ry =3163KN =%

Ry=2IMQ =%

Figure 9 - Non-Symmetric Guard Time Circuit
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NOTES:
LR,= 102K =%
2y =73.5K0Q =1% .
TTTRY=390KQ =i T T
Ci, C;=1G0 nF =5%
Xy =13.579545 MHz =0.1%
Yog = 5.0V =5%

Figure 10 - Single-Ended Input Configuration for 8T or CEPT Spec
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AC Eiectrical Characteristics - Vag =3 IVIIM, Vi =0V, -40°C s To £ -857T uung Tess C.rcust shown in Figure 2,

R — i A . e
| Characteristics | sym | Min | Typ: | Max ! Units|  Cenditions
1 Tone present detect time Dtge | 5 | v | 18 | ms [Notei2
2 Tone absent detecttime I toa | 05 | 4 | 85 | ms |Noteil
t - - . .
3 . | Tone duration accept | tage | | 20 | ms |Useraciustatie
4 ! | Tone duration reject | mEe | 20 | | | s | User adjustaole
5} G {lInterdigit pause acceot bote | |- | 40 | ms |Useradjustacie
61 | interdigit sause reject i o | 20 | | i ms |Useraciustacle
! ; i - [ TOE =
71 | Propagation delay (5120 Q) l g I I 8 ! H P l FOE=Vgo
o H . . g i i 2 - ' T =1
8| , |Prooagation delay (St 20 St0) [\elo\d f P12 NGO~ ! TOE=Ysg
o i 2 ! W iT =\fmn
ER ; : Qutputdatasetup ( Q1o StO) ! {950 l ! 3.2 I i ~3 f TCE=Y52
LT Jp— - ! i e | b i P 0D, -
~ =07 F7| Propagation delay (TOE 0 Q ENABLE} |- targ .§_ = | 50.-4 4 ns [loaaoriGii
s ! ; i | ! 130 oF
: : . - s i 300 | P icad of "0 %0
117 | Prcoagationdeiay (TOE 10 Q OISASLE) | 7o i 300 i PooMs NSge ot e
i : : ; i ; : i SO¢gf
i 4 | i ! i %
124 : Crystal /ctoex frequency b £ 13.573313.379513.5831 MHz |
13 ¢ © | Clock inputrise time ! TnCL | I 110 : ns |Exwclocx
12) o : Clocinout fail time !t | § { 110 ns | Exx. clocx
15| ¢ iClockinout duty cycle i DC l 0 1 S0 | 30 % | Ext. clocx
161 | Caoaciuve load (OSC2} i Co | ! bo30 0 oF

03

® Typical figures are at 257Cana are for Cesign 31d orly: 10T guaranteed 4ng ROt SUOJeCT I3 Srequction {esuing.
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NOTES:

R, Ry=100%0 = %

2, =300k =%
C.(;=100nF 25 %
X-tal=3.579543 MrIZ01l %

Figure 2 - Single-énded Input Configuration
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