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ABSTRACT

Presently, human need facilities, which mainly operated by the electricity, to
support their survival. However, electrical appliances are scattered and can’t be switched
on and off at any one certain position for all items. The Equipment Controlled via AC
line wiring is, therefore, conducted to address on such need. The Electronic Controller
functions through the AC by Modulating — Demodulatiug the signal on the FSX basis. Its
functioning comprises of 2 tasks which are Sending Controlling Signal and Receiving

Controlling Signal
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J« DATA PERIOD

vy @

517 3.1 gilnduvestoyangnidrsva

U U

= A A vy v g a Jd o ~ S| v &
nngd#i 3.1 nuulledmadhsvailuaeingud Fyapaiitsingeziluiaddu
@ 1 a & A v v d @ y a A
aeegnisatu 1 dauasianilsezlidnuaeiadun a desgnisvediuly wazitieidiaoinia

. . A o v d v d 3 y a
(High impedance) deiianyaigWadumudieiaddu o 1{19991NTDIULNIIAUDIAYT (AR

i
=

4 Y a 2 3 [} 4 'q s {
malfeunasldhemuaniuzvesduna suiudyaraniounivuynaiseziinined fe
. 1 " [ ' y
@122 High A25asfiawmiu vdd nSeduiluaniug Low Anasiiauilu vss (Ground) iie

a Pai p= o ~ =
fnsandivn TE meluszdigynsalfivimihii pull up d 10w TE fiaauz High aaoa n13



) ' o a a Ty a &
L%Hﬁﬁﬁ%gllnﬁ']ll’]iﬂﬂﬁgqﬂ’]vl{g{laﬁ ﬂ’ljwaﬂﬂ'nuﬂﬂgﬂq{ﬂ AN TE U D1UE Low Lllﬂ‘lﬂﬂ']j

a ad a d o { ' o Y
nananudfzEuduy fwalitamnsodadeyarim 1y data out 1

o a ! o d a o '
mamammmawwammmﬁ %ggﬂﬂTﬂuﬂIﬂﬂQﬂﬂimﬂWHH?Jﬂ (RC) N2gUHININD

Muualdanauns 3.1,3.2 4ag 3.3

fosc = %.3RtcCtc 3.1
Ctc = Ctc +20pf Ct 3.2)
Rs =2Rtc (3.3)

] v
Tagd Cte uag Ric Inaerutifaail

400pf.< Ctc < 15uF , Rtc > 10K

3.2 3995u0QaA ( Modulated Circuit )

o =

a [ a [ =
yuaumslumsudasdeyadunansodaanudunalitudyasninnumungry

o g

d’ 1 -7 é é =) Qs H a =)
Tumsiozaeldludnatanie ddrldmaidnlumsdisdanmuzauuds Aegldlszans

E4
v @

1o 9 ¢ 9 @ A’f X 1 @
awmgegalumsdeihudeyaguadillludnmain - 9 dsdy Jaemsudass ey
[ Y @ g  ad A
aﬂymzﬂmway’mmzﬁmmm% 415919

aa d @ aa
1. msulasdeyartnealdiudyginadinea (Digital data to digital signal)

H
G

[~ aa
20 miuﬂaﬁ'waamaaﬂiﬁlﬂu UIUAIADA(Analog data to digital

signal)

<] o
3. msuasdeyaeuraonlhidudyaaeuraen(Analog data to analog

signal)
9 aa Y g @ .
4. mindasdoyadidnoaliitludyainouiaon(Digital data to analog

signal)

[

9 aa Y A ) Py A 1 1 9
mmﬂawm&amma“lmﬂuﬁmmmmuaaﬂ NIUNAUAYNINNTANADNITTINTUUD
&

0 g
k4

yaavaoaid 1 IuTnswe Insdwil duiuginseiaineasagadediu Tassiie] Toru

< £ o Y a a 9 aa Y g @ v o g (a
I?Jmll m@ﬂgﬂ'lﬂu']‘ﬂlﬂﬁﬂu‘llallﬁﬂﬂﬂ@ﬂiﬂlﬂuaﬂliy']WQUWa'aﬂ LLaﬂum\‘lﬂaUﬂumﬂaUu

U v

9 aa

o v d| Y
dygueuiaenldnduuududeyadtneanisdusy
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y(l)l 0 i 1 0 0 0 1

dyyrudanes Y (1)
—= !

fryysioniesia

a J

51/ 3.2 dygnudunaLaziRIARAYDIRNBALR

~ ! ' = Y @ y
Taudoyafiszdeoon oz gnueganmaduds uazAueg@nmisdiuiy ivousn

Y

aumunmﬂinmsﬁﬁweﬂmmﬂ « dyanawd” uazimalanssandyaIun19eInea (Digital
Modulation Techniques) ﬁgﬂﬁmﬂcj’fafhaﬂ%’wwmaﬁa

1. wupeodn (Frequéncy Shift Keying)

2. WUUNLOHA (Phase Shift Keying)

3. uuuAey (Quadrature Amplitude Modulation)

3.3 1ovlioann (Frequency Shift Keying : FSK)

v

I~ o L A oa A 9 ;
Lﬂuﬂﬁm@,m%mmuwm FINNHHHNINYIUDIAIU

e o

331 - aanudadyanauewpan (FSK Genertor)

(3 o 1

o A o A @ L Ao A Ay a
INUUA ﬂJfU']mLfJ‘V\IL@ﬁlﬂﬂﬂ@ﬂ?ﬁQﬁﬁyiy?m&@ﬂl@ﬁ&ﬂ PINNANNITNI LUDUBYAN

[

S| @ aa Ao < 9 = o Y a A ~ =
Wudyanaftaeaiidnvusiiudoyaluwd sshliauddendvuuu lumumsn/aeu
i A @ :l' [ 9 g v o a o 1
udasdeyaluwiidn duivdgaamemumayavesiaiuiladygyiaieviodnizey
{ A ! a o a v W
Tugtvosanuditimsnfoulamnaniuzaoin “1” Wuaedn 0" (e lunenduiuae
a 1< a @ 4 < A P '
NNAIULARIA “0” 1Tuaein “17) dygue1dnaan W ma NIZEUANNDTEHI
Ay o oA A4 a A ¢ ei Aa  a A
A0aANNIRIWAUAD ANVDNABTN “1” 130 WITANTIAING (fm) LOZANNDNABDTIA “0” 150
AilanFinud (fs)
-~ l =1 A -~ 1 3 a dy P a 9
msulasutamien1sifeuveanNudUAREATIIZINAYL DTN YBIADINAY
[ Y = o oA [ = a | v W =
doanaudldouulas dune sanmsasuulavesdyanueenszmiiudasimsiasu
Y & aa o 3 @ a (3 Y a @
uaudhdeluatnoaveganduiiy sasma/asuulasvesdygiamanudunauend

a [

Auiladayanauerliona 95071 “6nslia” 30 Bit rate Invoiudadeduni diudas
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! @ J v o Aa w = ' @
msiasuulasvesdyanuaiueing vesdailadyyisuevioma (5on1 “0ATIUOA”

Y
¥30 Baud rate faiulumsdedoyadromaiin tewioaa das1dnaziifiudasuoaiauo

332  pipamuwudan (FSK bandwidth)
4 dl 4 [ [ a d d A A
_ Tuszuumsdemsdoyaifomsiudodyanaueniaon uuuiandudndes
a [~ v W 4 ad [} d =1 v v ad g o
Ansandududuusn omniEmsevipamoguuiuguAInuAuITNMsve ey A

o a = ' 49 ¥ o 3 ! ~ Y 2 o
uuﬂ’]ﬁaﬁu']ﬂﬂﬁq@]iﬂ']\i 9 ﬂ%ﬁﬂaﬂﬂ’]ﬁﬂ]@ﬁl@ﬂl@unﬂ@ﬂ’lﬂinﬂz‘lh’l 33 Llﬂllﬁﬂ\‘]ﬂ\jﬂ') FSK

'
=)

& 9 [ aa < " W a aAd A @
Modulater #315ManN15v09 A% 10 1viuonsimsldsuuasngngavesdua v
AT ULB

d‘ [ ﬂl d' d' a0 ‘é é a o 3// 9 o a
ANNDNANVDINAUTLHAOY 22 UANTINHIVOITATN AIUUOIIEHINITNIITIN
mwgANNAnaNIfvIod R IdINA TR VDT YR INAIABaNABINTIIIINBIEN
o (Y £ 2 a A
HuUEWL A 3LMINVATINHNYDIINISNAD
fOlmax = Bitrate/2 3.4)
iiJe folmax = ANWAIgAVDITYAIUATADAN I LBYEAN
A A 1 o 1 1 o =1
A2MANA19( Center Frequency = fo) ¥093% Tovz oy luduniinanesgn nansans

[

Ut Ul sWsiaIuE aesiin 3.3

U

fm fo fs

< Deviation —

319 3.3 maboawuanud

a 9 a 4 { 1 {
2090 1 MuUBUNAIBUANNIVEIIF To 910 fo Tl fs vzitinldnman)fey
wilasvesdoyaluuisdndunanin <1 Tdidlu <07 nieain <o Ty “17 sz ldaaud

o aa A A A ' o
L@'WI‘V!WSU'EN 'JGIfIﬂ Lﬁauﬁiﬂlﬂﬂuﬂu‘lﬂu’ligﬂj']q fm AU fs
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v Q’J d
333  anvaeiivedlediues XR2206
P=1 o I~{ aa o o d A a A
loduos xR2206 tHu Tu Tuannlenduaumosmes danuausalunswannau

= A a RN WP PN o
s land, guenumden, jamaoy uaz jusuil 18 Taofinnudaue ldAEsasaudamaty

gl

Y a

Y '
a 4 1 [ a ] [ =1 ) =
FoualalEsnd laonanul99InUenNdntaruo UanaIntdaenu1anzii lod XR2206 W
d. 5 . o [ = 4
AIVANVUIALAEAND (AM , FM) I1ag phase shift or freguency shift keying dwmsvulediuos
t:lyd H o i4 o ; 2 Z
XR2206 Uitwang 16 91 ausonee 1y viaesdiuforluae 10 89 26 1hav vse Iviaes

' =3

q 56413 Toaw
334 mamhauvedled XR2206

Tug1fi 3.4 WRuansiaufenlaesunsundasdauvedlod XR2206 111 lodfgvos
fhu-f‘:da % 1o (Voltage Controlled Oscilator) céﬁdmﬂgﬂi]zzﬁuhlﬁh ﬁmﬂﬁmm”%’mam
(Timing capacitor) “Aﬁﬂﬁﬂ'ﬂu‘ﬁ’;ﬂ 1000pF - 100uF Gl'ﬂﬁ‘lﬂ 510 6“?3@‘145141’!61“11@& VCO
FMSURIRIUNILUANIA (Timing resister) 950741 7 15D 8 Faazagsening 1KQ - 2mQ
ApIRIRIUMUTANAT meﬁmﬁuﬂiz@nm&u aeinasennud lumsooadianaaiia fo -
1/RC sz ldusannsofivzi/fuud R w3e C o ldnnuinavunadld udiofios 19
iRAN13ALTives gaungR (Temperature stability) Lmzmmsﬁyﬂu‘uaaﬁ'ﬂgmuwm"lmﬁﬂ%ﬁqﬂ A3
wlimves Smestaogsendte 4k — 200k

lunsidendedadnmmimiananiuinedesuu 71de 19192015041 1A 1
axfintsloudyanniion FSK input (119) w3l #1971 FSK input tuiilnngns vieroruise
Fumnndt 2 v azaedadiumsdiiv 7 lumeanduiy 191 FSK input defuissquidn,
1V azdeadedadunu giladuusuiideindauves veo veslod xr2206 zqniiuidh
§969UUDY multiplier and shaper block 9A% Faduivimifiadiofuaeessveennuuana s
Favgrhldiian 2 Huiililediowiyafiisufiuandiniiiy 600 O uazte I ASUTALT TN

3 isgega lunstinda19asNan 13 e 14 (open cireuit) 9z iinari o winafiu 2 uazul 3

9 A

$ a4 s Y o oA o A ya
wunaanau lanioonu Silimsdsuuasigndsaazmungauazildndugylanif1dHay

Ll

v v
VOGS 0.5% (M99
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vee NG BIAS
d @

1 — 11) 3YNCO
& O: e
AlASH SYMA2
— @-———— ]
e STO SYHAT
Reshhid CURieat ™
b e @——] R Wl T >-00 Mo WAVEAZ
(3 @—-——— Vee WAYEA1
O I (<] GNO-
— TC2 SYNCO
e @ TR1 BIAS
s TR2 FSKI
st )
s‘rus;@

517 3.4 venlapzunsumstianumasuiag o vos lod XR2206

335 mMsWan FSK (Frequency Shift Key)

yaizii FSK duna (11 9) vos'lod XR2206 ”lﬁ"lﬁ'&iaaz"lsw%miﬂauﬁﬂgtym"lvh'gm
fvwafu 2 v Lﬁ"@tﬁtmﬁ’mzﬁuﬁagtgmxmﬁuﬁxﬂmu 417 FuihusTanessanatazgn
BoniftoldanuiinnnisAmasives R1 uas C1 audhedu udilonsdifiv: FSK Suwngnde
f'ﬁ’uﬁmumunm'lmﬁymﬁﬁwmw%‘aﬁwusdﬁu"lmzﬁuﬁ@%miw L v ifteRifensudyiafiiu
Ilay gaiuss i g dyanaiiinutyanilaulianuddemanen Ra uaz C1 &
maﬁyxmﬁﬂﬁ%% XR2206 @130 19 11un1s “frequency shift keying” 1a835M3d18 9
wane3lugy 3.4 dmsufian o 1?13"14 mifloudaygnaiadidumnu

aumsnlslumsosniu

fo = (fm + fs)/2 (3.5)
fm = 1/Rm.C (3.6)
fs=1/Rs.C (3.7)

@ g a
H19MIUIIUN (bit rate)

ff=1/2Tb (3.8)
=br/2 (3.9)
NILLUAIAT (BW)

BW = (fm + 2.ff) - (fs - 2.ff)
=fm-fs+4 (3.10)
=1fm-fsl+2br (3.11)
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3.4 2993AN0gIaN (Demodulate Circuit)

3.4.1 Wugruvladengy (Phase lock loop, PLL)
ifipsninlumsesnuuultesAnegian (Demodulate) Fyanaueriomai ldimdn
4 L ' [ o 23 o
msveuladenguuitedssyndld szndndandnmsmanvewnladengylasduvy
wladengude szuuiilimsfloundulszneudisrsenlsouiivunle (Phase Comparator)
Ao 1 . £ ] a o a
2993050IAVERIHIN (Low Pass Filter) 19959618 (Amplifier) Feogmeduiidayaauan |y
$ranth uazesadiamednluguusidu veo egmedudleunduuden laszuniuvessyuy
< < 0w 0 g a
wadengluaaslugilf 3.5 dwSumshaumladengdamnsneiueld
o &
Al
Ao = £ [ VoW
yauzhda il dgyanaud ldusguuussduniunu (Vd(),Control Voltage) 91U 0
o o d . 4 oo 4 my A , v

VCO 92911914 Taunannud fo Fasunanudns Suil (Free Running Freguency) 019810
FaanalUlusguinsnSeudfouazimsSeumsunlaiaganuvesdyanuny

a @ 4 2 o o do 1 a '
VCO Lagnaaus I uAmIANADY (Vo(t) FIFURUTAUANUUANANYDUNFLIZANNDTZTHIN

vy ' vy Y

Fgarides ussduamamasuilizgnnses uazveneda llaauny veo lumsiiussiu
aruquaz lleduanud veo Iuaeu I Tunamanizananudiuand1siusgning

v
A o

A do A v Ay 9 = A g Yy o A ao A
ﬂ??ﬂﬂﬂiﬁuu\‘llmgﬂiyﬂ]ﬂmﬂﬁﬂ £INITUON iyiy’]m?’]ﬁﬂ&lﬂﬁlﬂﬂﬂﬂﬂﬂ'J']llﬂ%liﬁuu\‘] 1NNT

[l
Y [ =1

‘ﬂ i < 2 £ & 9 i 2 4
@uﬂﬁum@QLV‘lﬁﬂﬂﬂ@‘ﬂﬂLﬂﬂﬂluW5@1! 9 AUFUUIUNINIVUENNTADNUUAITNE VCO 3¢

[72e7]

=) o

1w @ a 1 ot Lo ) I [ a ] 2 P
MINUTYYIVBUNS umlademsesrersinnus uudensnaaussuaainnaeung 1

Vv

'
a

i ] 1] k4
avsdunnud veo MnmawdEsudslfimisuadidun doiumadengyine

@ < 9
5ﬂH1ﬁﬂ1Wﬂ’l§ﬁ@ﬂl'&ﬂll'J

Level proportional

to phase difference

,betwegn fin and fvco

output

frequaency

b, Control signal =
§ input
Voltage - Controlled ,,:

constant value
whan fin » fvco

osciltator

fuweo

51t 3.5 vden lnezunsuveurladongu(PLL)
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3.4.2 3970 (Voltage Control Oscillator)
o A a o a @ d ' @
wimihinaadyananwd Tasmsaiuauuesszay 1annaniuamIne eI B

d 1w a [l I~ = 1 4 d ndy 9 s
sty Kd Imbadus@eude Taan seauussiu Tanmaiiag launanemyaveagy

a 4 { a 4 ° Jd { 4 '
Hamos Snnudfeenuangllamesveiinarihlfieninaves veo Wasuanudduay

[

u
= d
3.4.3 waamanes (Phase Detector)
a d o Y d ~ a £ = ' a [ '
aamamesiminssunsuavesdunadaazil 2 mvsuaianesnuiGond
¢ A 4 4 y o 4 g = s
waieeises wlmeaisestivzlimdeshigailugud uasliswnigadumn2 afmamos oy
o a o‘dy Y [~ [ ' 9 1 PxY &L a ' I~
wmsuldsuniseosesi linametiuszau Tanimadseamaounossuiny Kd yeiimioiu
Tanvinelsifon
[ ) I d
3.4.4 dnwarimdvesleaues Xr2211
1 = Y A 9 = Jd S| a £

dauvesisesavegan Idinenly lediwes XR2211 Wluesierlodin Anequan a9
g o Ay o 2 v ' 3
i ledauegraniilsaansinnude 300KHz Moluilszneuaiedu Pre amplifier, VCO,

Internal Voltage Reference, Loop Phase Detector Section, Quadrature Phase Detector, FSK

Y v
Comparator L0ETIU Loop Detector Comparator 19 1Wiqeaneun 3.5 v as 20 v

Locp Dato
Fhag Filter FaK
o Ost E Q Oul :u[
Gme .
Veeo ik €1
) INP TIKY C2
; ;;D—~ veo LOF TIMR
. . ) GND { LDO
s (il LOoaN [E] VRer
Y LD3D 8 NC
DO COMP |

> | Lok Detect
2 Dot [} —*I E Outpats

Loch Detod Lock Dwtect
Flzr Comp

{ =3 0 ' =)
U7 3.6 vAen lavzunsumsihauuazaig o veleFues Xr2211
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3.4.5 mamanvedlediues Xr2211
d‘ = ) W 1 a d' = = o
delidyanautu szgndaiu ) ludimvesdunaiivg 2 1snfSeuivumasgih
=t a = o a @ a a) LR A
msfSeuifounla tazanudvesdyanuduyanyu veo lasiigdamesyionsosnnnunn
o 4 4 o ' o & v \
Faynauanud Guaashilanuaiarlavesdyganitaes ussauazgnasoatazasoon 1
a a3 o o Ao A Y v [l @ I~ 1 Aq Y
Augu veo v 12 sxfludrdmuans suiialdiuaces egluanzdumsaenlurieily
NUNBUNIZAI00NTIUT 7 (FSK output)
3.4.6 PIIDONULLIDIANDGIAN
a Y 9 o 1 dy
29vsauegrananninsenuuy Idmudeivuade i
fo=\F1+*F2 (3.12)
1 Y
Taufiaen Ro, daud 10K §3 100k #3olH Ro = 30K (D
RT = Ro+ Rx/2 (3.13)

o Sy y
ANUIUYT Co 010 fo ‘Vll/lﬂﬂqﬂﬁllﬂ'li

Co = 1/(RT * fo) (3.12)
W1RI;R1 = (Ro* fo) / (F2-F1).2 (3.14)
1 CL; fanuald ¢= 0.5 (3.15)
Cl1 =(1250*Co)/(R1C2) : (3.16)

711 RE:RF = R1*5

711 RBRB = RF*5

#11 Rsum;
Rsum = (Rf + R1)*RB/(RF + R1 + RB) (3.17)
1 CF ;
CF = 0.25/(Rsum.BaundRate) (3.18)

BaundRate = F2 - F1
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3.5 2399500A5Hd (Decode Circuit)

3.5.1 aadnyarmsiaweslediues MC145027
a o dyd d o L Py v Y 4 9 v Y =
Todues Mc145027 fiflugdnsaitimihhasasiadeyauuveynsy degmdisweadelod
4 o { I a d ~ o @
o5 MC145026 tioillu Binary 191 VT iuaedn High wiumsniounazinisoonsiia

v [l
uazazApunia 2 an1zdu feaniazusn axdesdimsiudeyaaeamileuiuFviny

o

o A v a 9 o Y Y Ay Yo
AU LUASENIIEN 2 "Uﬂial"ﬁ 4 Uﬁﬂzﬂ'ﬂqLL?J“]fﬂ‘lJ‘il@ll“ﬁ'L:fﬂVl'lﬂﬂllﬂiﬂ

352 Twazdeamslinunee q veslediues Mc 145027

Al = A5 (¥11-15) luBumn (Local address input) Aoz BV INAH Rz
Aududssie uazu vT 13fouil High D6 - D9 (1115,14,13,12) Lﬂuﬁmsmﬁwmﬁﬂﬂﬁ’%
Wy Binary fignidnsiiadaeu AG/D6 - A9/DY RILCL (11 6,7) Viagazefuf A
Sumunedufiviszy iedmuating anwnheuay vesdyanuiadiezsy Taodia,

v v [
17219987 (Time Constant) R1,C1 9gnaae1 137 1.72 vpsmunadygnanndnindgsia

dy 1 v 4 [ Qy @

R2,C2 (V1 10) ‘U'I‘H"i]%ﬂ’t’]ﬂ‘UQ‘lJﬂﬁmﬂ']Uu@ﬂ R gz C) 1%1uﬂ15@§?%ﬂﬂﬂﬁﬁuﬁmﬂﬁ'i‘Uéng)E]
v \ .

yo uazdugan1sdidoyaiinaninda R2C2 11D 33.5 voamunndya nu 1w i

v
1

W 9 ~ d’l = I - [ Y 9
e (4 m‘unmmawaga) VT (V1 11) RTRATR EA VLS (R EYEASUAT! High NANINYAUBYANTIUIN

o 9 v A [ dy
AUVTUTUTNIITAIU

v
- iAN155U Address YRIVBYANIFATINU

v
@ [V

- InSudoyansaiuiisg uaga1 VT wzdang High 9891A11921AAN13 mismatch

u

3 a

[ (P I~
YoM sunse lldyyiagumadianiuga 4 Amunawoya (four data period)
~ 3
vdd 41 16 @ulnuan
i d
Vss 17 8 11 Wy
(Y] c'l d’ v
3.5.3 aumsuazawalsnineivos

AN 19 IUMIDBNULL 19950 BATHEIZADINANNTUNUSAUAIT0OALUUIITIAN

v

s agail
Fosc = 1/(2.3*Rtc.Ctc) (3.19)
R1C1 =395 * Rtc.Ctc (3.20)
R2C2 = 77RtcCtc (3.21)

sl
[

Taef Ctc uag Ric Anmauiinaadl
CTC’ = Ctc + 20pF (3.22)
100pF <_Ctc <_15uF

46227
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R1> 10K | R2> 100K

Cl> 400pF C2>_700pF

= d
3.6 39953 1BLUUL
I~ A @ [ v o @ P o & a 1
Wu29asNAeI AUz nIN AU 2y NUveaIAmMHieIl $9919I500199933U 1993
L= :ﬂ' o 70 Y d A a I~ v o ad a dg}
15 T ugiimeIngUsgaenliaeens Tsunudinenanud tazuAINIMUANINDNINAUY
v o e A a4 ' a v ' A d A A Pa
RS udaruanudniadumaiuvesanududusnsdl daiiog 2 wuVA® 299915 It
d [

HUUDUNTY (series resonance) 12299315 TsuuFUUUULIY (parallel resonance) AdLAAd 1Y

519 3.7

u

(|
l
a

~ o ¢
E‘lj‘ﬂ 3.7(n) ’m)'nﬂmmucmmumgﬂm ) ?QﬂikﬁI%LLuUWLLUU%UWU

L4 Y A & .or Yt A 1 = S a a 1 ]
299515 Tosuuudazeou Iianudsmilsin 168 Fonnanuns Teuuus Fanuana1asgning
dyd g = 1 = = [
2 2993fiAe 2sns Tauuuguuueynsy  elinssue lnamuisasuinigalasiiussaunn
' o A d ] @ ' =
AseNMAgA 1Az 299515 Itmuduuvvunszua lvaruezes Taviiussauanasouuini
qa uagmMIfAIAAND Al numilsniuassuassInugvesA R Ul
o Y v dy
annsafum 1Al
fr= 1/(2/71:.\/LC) (3.23)
1 a J
fr = F1A 21003 T (He)
L = Manumienivesvanda (H)
' =]
C = A1ANNUIR AN VY32 (F)

TU=3.142885
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¢ o = 4 a y Y o = 4 9 Yo
299315 Tsuuugagihaufinnuidemindesms Iiiaunnaeanudezao 1967
4 o v o { (o 1 Y { ! 4 L4 A o
milynimsedunudszynlsum Idme Ididouulasmanuds lsuuugaunlsugasnis

§ Pid) s o
ﬂ']u'gm"U?N'Ni]'iLﬁI“'IﬂLuuch"ﬂﬁLLU‘U'ETLQ!ﬂﬁul&a$LLU‘U"UH1“1%}q¢]3ﬂ75ﬂ1ujmlaﬂjﬂu

v
a

U (%3 1
3.7 2esnulasdanasueel Ac
& ' [y dyd 9y o 4 A =
299 uueuATosdaass Uity Le ldvannmsis o (Resonant) Junmsionaaud
{ [l v W a ' s J . wva 1 a @
MRz auEIUAIIW09 2995UnAIZI58N112995UN9A (Tank Circuit) URMauUfagINy

. A v W o Jd a 4 . LY Ay
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MC145026/D

—
Encoder and Decoder Pairs MC145026
CHOS MC145027
These devices are designed to be used as encoder/decoder pairs in remote
control applications. M c 1 45028
The MC145026 encodes nine lines of info_lj_g\ation and serially sends this
information upon receipt of a transmit enable (TE) signal. The nine lines may be
encoded with trinary data (low, high, or open) or binary data (low or high). The
words are transmitted twice per encoding sequence to increase security.
The MC145027 decoder receives the serial stream and interprets five of the
trinary digits as an address code. Thus, 243 addresses are possible. If binary
data Is used at the encoder, 32 addresses are possible. The remaining serial P SUFFIX
information is interpreted as four bits of binary data. The valid transmission (VT) PLASTIC DIP
output goes high on the MC145027 when two conditions are met. First, two CASE 648
addresses must be consecutively received (in one encoding sequence) which
both match the local address. Second, the 4 bits of data must match the last
valid data received. The active VT indicates that the information at the Data D SUFEIX
output pins has been updated. SOG PACKAGE,
The MC145028 decoder treats all nine trinary digits as an address which CASE 751B
allows 19,683 codes. If binary datais encoded, 512 codes are possible. The VT
output goes high on the MC145028 when two addresses are consecutively
received (in one encoding sequence) which both match the local address. DW SUFFIX
o Operating Temperature Range: —40 to + 85°C SOG PACKAGE
« Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C CASE 751G
« Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators
¢ RC Oscillator, No Crystal Required
« High External Component Tolerance; Can Use 5% Components ORDERING INFORMATION
+ Internal Power-On Reset Forces All Decoder Outputs Low MC145026P Plastic DIP
« Operating Voltage Range: MC145026 = 2.510 18 V* MC145026D SOG Packaga
MC145027, MC145028 =4.5t0 18 V MC145027pP Plastic DIP
« For Infrared Applications, See Application Note AN 1016/D MATRIZI LR POG Package
MC145028P Plaslic DIP
MC145028DW SOG Package
PIN ASSIGNMENTS
MC145026 MC145027 MC145028
ENCODER DECODERS DECODERS
Al 1e 16 ] vpp Al 1e 16 1 Vpp Al 1e 16 {1 Vpp
A2 2 15 [1 Dout A2 2 15 {1 D6 A2[] 2 15 [] A6
A3l 3 14 1 7€ A3l 3 1l 07 A3l 3 14 [1 A7
A4 13 {1 Ryg A4l 4 13 [] D8 A4 13 {] A8
A5 5 12l cre A5 5 120 D9 A5 s 1211 A9
A6/D6 [ 6 1) Rg Ri[] 6 1 vr R[] 6 1 VT
A7 () 7 10 [1 A9/D9 ci 7 10 [ RylCy ¢ 7 10 [] Ro/Cy
vss [ 8 9 [ A8/D8 vss U 8 90 O;, vss [ 8 9 oy,
REV 3

1/88

© Motorola, Inc. 1998
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. OPERATING CHARACTERISTICS

MC145026

The encoder serially transmits trinary data as defined by
the state of the A1 — A5 and A6/D6 — A9/D9 input pins. These
pins may be in either of three stales (low, hijh, or open)
allowing 19,683 possible codes. The transmit sequence is
initiated by a low level on the TE input pin. Upon power-up,
the MC145026 can continuously transmit as long as TE
remains low (also, the device can transmit two—word
sequences by pulsing TE low). However, no MC145026
application should be designed to rely upon the first data
word transmitted immediately after power—up because this
word may be invalid. Between the two data words, no signal
is sent for three data periods (see Figure 10).

Each transmitted trinary digit is encoded into pulses (see
Figure 11). A logic O (low) is encoded as two consecutive
short pulses, a logic 1 (high) as two consecutive long pulses,
and an open (high impedance) as a long pulse followed by a
short pulse. The input state is determined by using a weak
“output” device to try to force each input high then low. If only
a high state results from the two tests, the input is assumed
to be hardwired to Vpp. If only a low state is obtained, the
input is assumed to be hardwired to Vsg. If both a high and a
low can be forced at an input, an open is assumed and is
encoded as such. The “high” and “low" levels are 70% and
30% of the supply voltage as shown in ti-e Electrical Charac-
teristics table. The weak “output™ device cinks/sources up to
110 pA at a 5 V supply level, 500 pA at 10 V, and 1 mA at
15 V.

The TE input has an internal pull-up device so that a sim-
ple switch may be used to force the input fow. While TE is
high and the second-word transmission has timed out, the
encoder is completely disabled, the oscillator is inhibited.
and the current drain is reduced to quiescent current. When
TE is brought low, the oscillator is started and the transmit
sequence begins. The inputs are then sequentially selected,
and determinations are made as to the input logic states.
This information is serially transmitted via the Doyt pin.

MC145027

This decoder receives the serial data from the encoder
and outputs the data, if it is valid. The transmitted data, con-
sisting of two identical words, is examined bit by bit during
reception. The first five trinary digits are assumed to be the
address. If the received address matches the local address,
the next four (data) bits are internally stored, but are not
transferred to the output data latch. As the second encoded
word is received, the address must again match. If a match
occurs, the new data bits are checked against the previously
stored data bits. If the two nibbles of data (four bits each)
match, the data is transferred to the output data latch by VT
and remains until new data replaces it. Atthe same time, the
VT output pin is brought high and remains high until an error
is received or until no input signal is received for four data
periods (see Figure 10).

Although the address information may be encoded in tri-
nary, the data information must be either a 1 or 0. A trinary
(open) data line is decoded as a logic 1.

MC145028

This decoder operates in the same manner as the
MC145027 except that nine address lines are used and no
data output is available. The VT output is used to indicate
that a valid address has been received. For transmission
security, two identical transmitted words must be con-
secutively received before a VT output signal is issued.

The MC145028 allows 19,683 addresses when trinary lev-
els are used. 512 addresses are possible when binary levels
are used.

PIN DESCRIPTIONS
MC145026 ENCODER

A1 - A5, A6/D6 — A9/D9

Address, Address/Data Inputs (Pins1-7, 9, and 10)
These address/data inputs are encoded and the data is

sent serially from the encoder via the Dgyt pin.

Rs, Ctc, RTC
(Pins 11, 12, and 13)

These pins are part of the oscillator section of the encoder
(see Figure 9).

If an external signal source is used instead of the internal
oscillator, it should be connected to the Rg input and the RTc
and Ct pins should be left open.

TE
Transmit Enable (Pin 14)

This active-low transmit enable input initiates transmis-
sion when forced low. An internal pull-up device keeps this
input normally high. The pull-up current is specified in the
Electrical Characteristics table.

Dout
Data Out (Pin 15)

This is the output of the encoder that serially presents the
encoded data word.

Vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This pin is usually
ground.

VbD
Positive Power Supply (Pin 16)

The most-positive power supply pin.
MC145027 AND MC145028 DECODERS

A1- A5, A1-A9
Address Inputs (Pins 1 - 5) — MC145027, .
Address Inputs (Pins 1~ 5, 15, 14, 13, 12j) — MC145028

These are the local address inputs. The states of these
pins must match the appropriate encoder inputs for the VT
pin to go high. The local address mav he encoded with tri-
nary or binary data.

D6 - D9

Data Qutputs [Pins 15, 14, 12, 12) — MC145027 Only

culd

These outputs present the binary information that is on
encoder inputs A6/D6 through A9/D9. Only binary data is

MOTOROLA WIRELESS SEMICONDUCTOR
SOLUTIONS DEVICE DATA

MC145026 MC145027 MC145028
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acknowledged; a trinary open at the MC145026 encoder is
decoded as a high level (logic 1).

Din
Data In (Pin 9)

This pin is the serial data input to the decoder. The input
voltage must be at CMOS logic levels. The signal source
driving this pin must be dc coupled.

R1, Cq
Resistor 1, Capacitor 1 (Pins 6, 7)

As shown in Figures 2 and 3, these pins accept a resistor
and capacitor that are used to determine whether a narrow
pulse or wide pulse has been received. The time constant
R1 x C1 should be set to 1.72 encoder clock periods:

R1Cq=3.95R1¢ Crc

R2/C2o
Resistor 2/Capacitor 2 (Pin 10)

As shown in Figures 2 and 3, this pin accepts a resistor
and capacitor that are used to detect both the end of a
received word and the end of a transmission. The time
constant Ry x C should be 33.5 encoder clock periods (four
data periods per Figure M):RoCo=w7 RTC Cyc. This time

constant is used to determine whether the Din pin has
remained low for four dota periods (end of transmission). A
separate on—chip comparator looks at the voltage—equiva-
lent two data periods (0.4 R2 C2) to detect the dead time be-
tween received words within a transmission.

vT
Valid Transmission Output (in11)

This valid transmission output goes high after the second
word of an encoding sequence when the following conditions
are satisfied:

1.thereceived addresses of both words match the local de-
coder address, and
2.the received data bits of both words match.

VT remains high until either a mismatch is received or no

input signal is received for four data periods.

Vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This pin is usually
ground.

VbD
Positive Power Supply (Pin 16)

The most—positive power supply pin.

1C‘i45026 MC145027 MC145028

MOTOROLA WIRELESS SEMICONDUCTOR
SOLUTIONS DEVICE DATA
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I[_ ________________
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ENABLE

This oscillator operates at a frequency determined by the
external RC network; i.e.,

f= —-1——— (Hz) The value for Rg should be chosen to be 2 2times R¢. Thisrange ensures
23RrcCrc thatcurrent through Rg is insignificant compared to current through RTc. The
for 1 kHz < f < 400 kHz upper limitfor Rg mustensure that Rg x 5 pF (input capacitance) is small com-
pared to RTc x CTC.

where: Cc’ = C1c + Clayout * 12 pF For frequencies outside the indicated range, the formula is less accurate.
Rs=2R1C The minimum recommended oscillation frequency of this circuitis 1 kHz. Sus-
* Rg 220k ceptibility to externally induced noise signals may occur for frequencies below

Rtc210k 1kHz and/or when resistors utilized are greater than 1 MQ.

400 pF <Cyc < 15pF

Figure 9. Encoder Oscillator Information

ENCODER
fe—= PWnin
. 2 WORD TRANSMISSION
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Dout
(PIN 15) — £ I U U I'H'Ss—L‘ﬂ—SS—J U ” I5
f~— HIGH —~— OPEN —}=— LOW —~{ l I l
fe——————4STWORD { f 2ND WORD
[
- ENCODING SEQUENCE iﬁ]'
|
DECODER | 11(RC)

(PIN ¥1T) ﬁ‘—__s L

DATA OUTPUTS x

Figure 10. Timing Diagram
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5 ® L_"A?- ‘ 1 15 Doyt Din 9
TRINARY e
? A 2 6
ADDRESSES ]
[ @ Ad
— 1 4] R1
Lt en 31 MC145026 7
¢ .,_.LoDGr*g 12 IC1
12_yC1c =
4-BIT ® » D7 | 9 —f
BINARY ] 0 " 10
DATA | $wg_908 "
~_ ¢ D9 _i_s R2 S Cp

Crc’ = CrC + Ciayout + 12 pF

1
fosc = 23RycCrc’

R1C4=3.95R1cCTC

R2C2 =77 RycCrc

100 pF <Crc < 15pF

RTc210kQ; Rg =2 Ryc
R4 210 kQ

C4 2400 pF
R2 2100 kQ
C2 2700 pF

MC145027

5
TRINARY
ADDRESSES

9 REPEAT OF ABOVE

ﬂEPEAT OF ABOV?I

Example R/C Values (All Resistors and Capacitors are + 5%)
(Crc"=CrC + 20 pF)

fosc (kHz) | Ryc Crcr Rs Rq Cq Ra C2
362 10k 120 pF 20k 10k | 470pF | 100k | 910pF
181 10k 240 pF 20k 10k | 910pF | 100k | 1800 pF
88.7 10k 490 pF 20k 10k | 2000pF | 100k | 3900 pF
42.6 10k 1020 pF 20k 10k | 3900pF | 100k | 7500 pF
21.5 10k 2020 pF 20k 10k | 8200pF | 100k | 0.015uF
8.53 10k 5100 pF 20k 10k | 0.02pF | 200k | 0.02uF
1.71 50k | 5100pF | 100k 50k | 0.02uF | 200k | 0.1pF

Figure 17. Typical Application

MC145026 MC145027 MC145028
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FEATURES

e Low-Sine Wave Distortion, 0.5%, Typical

e Excellent Temperature Stability, 20ppm/°C, Typ.
e Wide Sweep Range, 2000:1, Typical

e Low-Supply Sensitivity, 0.01%V, Typ.

@ Linear Amplitude Modulation

e TTL Compatible FSK Controls

® Wide Supply Range, 10V to 26V

® Adjustable Duty Cycle, 1% TO 99%

XR-2206

Monolithic
Function Generator

June 1997-3

APPLICATIONS
o Waveform Generation

® Sweep Generation
® AM/FM Generation
e V/F Conversion
® FSK Generation

® Phase-Locked Loops (VCO)

GENERAL DESCRIPTION

The XR-2206 is a monolithic function generator
integrated circuit capable of producing high quality sine,
square, triangle, ramp, and pulse waveforms of
high-stability and accuracy. The output waveforms can be
both amplitude and frequency modulated by an external
voltage. Frequency of operation can be selecled
externally over a range of 0.01Hz to more than TMHz.

The circuit is ideally suited for communications,
instrumentation, and function generator applications
requiring sinusoidal tone, AM, FM, or FSK generation. It
has a typical drift specification of 20ppm/°C. The oscillator
frequency can be linearly swept over a 2000:1 frequency
range with an external control voltage, while maintaining
low distortion.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XR-2206M 16 Lead 300 Mil CDIP -55°C to +125°C
XR-2206P 16 Lead 300 Mil PDIP —40°C to +85°C
XR-2206CP 16 Lead 300 Mil PDIP 0°C to +70°C
XR-2206D 16 Lead 300 Mil JEDEC SOIC 0°Cto +70°C

©1972
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EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 ¢ (510) 668-7000 & (510) 668-7017
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AMSI
STO
MO
Vee

TC1
TC2
TR1
TR2

16 Lead PDIP, CDIP (0.300")

IFEFFERE

o 7 [ symaz AMs 1 6]l symaz
15] SYMA1 STO |2 153 SYMA1
[14] WAVEA2 Mo =3 14|33 WAVEA2
[13] WAVEAT T = 13|93 WAVEAT
[12] GND TC1 =|s 12| GND
[11] sYNCo Tc2 =6 1|3 SYNCO
[10] BIAS TR1 |7 1013 BIAS
[0] FSKI TR2 8 9 |3 FsKi

16 Lead SOIC (Jedec, 0.300")

PIN DESCRIPTION

Pin # Symbol ‘‘'ype | Description
1 AMS]| | Amplitude Modulating Signal Input.
2 STO (0] Sine or Triangle Wave Output.
3 MO (@] Multiplier Output.
4 Vee Positive Power Supply.
5 TC1 | Timing Capacitor Input.
6 TC2 | Timing Capacitor Input.
7 TR1 (6] Timing Resistor 1 Output.
8 TR2 (@] fiming Resistor 2 Qutput,
9 FSKI | Frequency Shift Keying Input.
10 BIAS (0] Internal Voltage Reference.
1 SYNCO (0] Sync Output. This outputis a open collector and needs a pull up resistor to V.
12 GND Ground pin.
13 WAVEA1 | Wave Form Adjust Input 1,
14 WAVEA2 | Wave Form Adjust Input 2,
15 SYMA1 | Wave Symetry Adjust 1.
16 SYMA2 | Wave Symetry Adjust 2.




XR-2206
Vee
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4 .
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; 16 y ry Adj
?_L Mult. 25&__ Rg ’
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g :I: TF
10pF
Vee

5.1K
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Figure 12. Circuit for Sine Wave Generation witl, Minimum Harmonic Distortion.
(R3 Determines Output Swing - See Figure 3)

‘< FSK Output

1 .
" X0
’ _L Mult. 15
>2V Fq Cc vco And 14
_[— T 6 Sine
F ¥ Shaper
il : 13200
FSK Input > .
8 wilches +
—?{_—W N -
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Figure 13. Sinusoidal FSK Generator
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"L Mult.
C VG And x15
l 6 Sine 14
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- ]2 |3 XR-2206
X R?( 5.1K
4 . 24
1uF
N i 4 Voo

Vee

5.1K

Figure 14. Circuit for Pulse and Ramp Generation.

Frequency-Shift Keying

The XR-2206 can be operated with two separate timing
resistors, R and R,, connected to the timing Pin 7 and 8,
respectively, as shown in Figure 13. Depending on the
polarity of the logic signal at Pin 9, either one or the other
of these timing resistors is activated. If Pin 9 is
open-circuited or connected to a bias voltage =2V, only
R1 is activated. Similarly, if the voltage level at Pin 9 is
<1V, only Ryis activated. Thus, the output frequencycan
be keyed between two levels. f1and fp, as: '

fi= 1/R1C andf; = 1/R2C

For split-supply operation, the keying voltage at Pin 9 is
referenced to V-

Output DC Level Control

The dc levei at the output (Pin 2) is approximately the
same as the dc bias at Pin 3. In Figure 11, Figure 12and
Figure 13, Pin 3 is biased midway between V+ and
ground, to give an output dc fevel of ~ V+/2.

ERU gy

i R
10

APPLICATIONS INFORMATION
Sine Wave Generation

Without External Adjustment

Figure 11 shows the circuit connection for generating a
sinusoidal output from the XR-2206. The potentiometer,
R4 at Pin 7, provides the desired frequency tuning. The
maximum output swing is greater than V+*/2, and the
typical distortion (THD) is < 2.5%. If lower sine wave
distortion is desired, additional adjustments can be
provided as described in the following section.

The circuit of Figure 11 can be converted to split-supply
operation, simply by replacing all ground connections
with V°. For split-supply operation, Rz can be directly
connected to ground.

e
) 1\:“\? 14




the analog plus ¢
3 S

A i

FEATURES

o Wide Frequency Range, 0.01Hz to 300kHz
e Wide Supply Voltage Range, 4.5V to 20V

¢ HCMOS/TTU/Logic Compatibility

e FSK Demodulation, with Carrier Detection
e Wide Dynamic Range, 10mV to 3V rms

e Adjustable Tracking Range, +1% to 80%

e Excellent Temp. Stability, +50ppm/°C, max.

ompany ™

XR-2211

FSK Demodulator/
Tone Decoder

_
,

APPLICATIONS

June 1997-3

e Caller Identification Delivery
e FSK Demodulation

e Data Synchronization

e Tone Decoding

e FM Detection

e Carrier Detection

GENERAL DESCRIPTION

The XR-2211 is a monolithic phase-locked loop (PLL)
system especially designed for data communications
applications. It is particularly suited for FSK modem
applications. It operates over a wide supply voltage range
of 4.5 to 20V and a wide frequency range of 0.01Hz to
300kHz. It can accommodate analog signals between
10mV and 3V, and can interface with conventional DTL,
TTL, and ECL logic families. The circuit consists of a basic
PLL for tracking an input signal within the pass band, a

quadrature phase detector which provides carrier
detection, and an FSK voltage comparator which provides
FSK demodulation. External components are used to
independently set center frequency, bandwidth, and output
delay. An internal voltage reference proportional to the
power supply is provided at an cutput pin.

The XR-2211 is available in 14 pin packages specified for
military and industrial temperature ranges.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XR-2211M 14 Pin CDIP (0.300") -55°C to +125°C
XR-2211N 14 Pin CDIP (0.300") -40°C to +85°C
XR-2211P 14 Pin PDIP (0.300") -40°C to +85°C
XR-2211ID 14 Lead SOIC (Jedec, 0.1507) -40°C to +85°C

LA O TEM

EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 ¢ (510) 668-7000 ¢ FAX (510) 668-7017
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PIN CONFIGURATION

14 Lead CDIP, PDIP (0.300")

GND
LDOQN
LDOQ
DO

FEl

XR-2211

7 TIMC Vee |1 | TiMct
(1] TIMC2 INP | 2 13 [ TIMC2
(2 TIMR LDF =3 2 B TIMR
(1] LDO GND | 4 1 | Lo
1 Veer LDOQN | s 10 |3 Vrer
(9] NC LooQ =i s s | NC
(8] comp i Do =|7 8 |3 comP I

14 Lead SOIC (Jedec, 0.150”)

PIN DESCRIPTION

Pin # Symbol Type |Description

1 Vee Positive Power Supply.

2 INP | Receive Analog Input.

3 LDF 0 Lock Detect Filter.

4 GND Ground Pin.

5 LDOQN 0] Lock Detect Output Not. This output will be low if the VCO is in the capture range.
6 LDOQ 6} Lock Detect Output. This output will be high if the VCO is in the capture range.

7 DO 0O Data Output. Decoded FSK output.

8 COMP | | FSK Comparator Input.

9 NC Not Connected.

10 VRer 0 Internal Voltage Reference. The value of Vger is Ve/2 - 650mV.

11 LDO o} Loop Detect Output. This output provides the result of the quadrature phase detection.
12 TIMR | Timing Resistor Input. This pin connects to the timing resistor of the VCO.
13 TIMC2 | Timing Capacitor Input. The timing capacitor connects between this pin and pin 14.
14 TIM C1 | Timing Capacitor Input. The timing capacitor connects between this pin and pin 13.




XR-2211

APPLICATIONS INFORMATION

FSK Decoding

Figure 10shows the basic circuit connection for FSK decoding. With reference to Figure 3 and Figure 10, the functions
of external compenents are defined as follows: Ry and Co setthe PLL center frequency, R sets the system bandwidth,
and Cy sets the loop filter time constant and the loop damping factor. Cr and Rg form a one-pole post-detection filter for
the FSK data output. The resistor Rg from pin 7 to pin 8 introduces positive feedback across the FSK comparator to
facilitate rapid transition between output logic states.

Design Instructions:

The circuit of Figure 10can be tailored forany FSK decoding application by the choice of five key circuit components: Ro,
R1, Co, Cqand Cr. Fora given set of FSK mark and space frequencies, foandfy, these parameters can be calculated as
follows:

(All resistance in Q's, all frequency in Hz and all capacitance in farads, unless otherwise specified)
a) Calculate PLL center frequency, fo:

A

b) Choose value oftiming resistor Ry, to be inthe range of 10KQ to 100KQ. This choice is arbitrary. The recommended
value is Rg = 20KQ. The final value of Ry is normally fine-tuned with the series potentiometer, Ry.

R
Ry = Ro+7"

c) Calculate value of CO from design equation (1) or from Figure 7:

Co 1

=Ro'fo

d) Calculate R1 to give the desired tracking bandwidth (See design equation 5).

RO'fO

Ri= i)

i2
e) Calculate C1 to set loop damping. (See design equation 4):
Normally, ¢ = 0.5 is recommended.

_ 1250-C,

| = ———

Ry ¢?

B L L L L T
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f) Theinputto the XR-2211 may sometimes be too sensitive to noise conditions on the input lire. Figure 4illustrates
a method of de-sensitizing the XR-2211 from such noisy line conditions by the use of a resistor, Rx, connected
from pin 2 to ground. The value of Rx is chosen by the equation and the desired minimum signal threshold level.

20,000

V\y minimum (peak) = V,-V, = 4V £ 2.8mV offset = Vfagpm
' X,

V
or Ry = 20,000(-——-—;\7--1)

Vi minimum (peak) input voltage must exceed this value to be detected (equivalent to adjusting V threshold)

OmMeg

To Phase
Detector
Vb

Va

| 20K
|

|

|
VREF !7_45‘ 5

|

Figure 4. Desensitizing Input Stage

g) Calculate Data Filter Capacitance, Cg:

R = (Re + R)'Rs
“n = R, + R, + Rg)
0.25 : 1
Cr= —— 220 e S
£ (RemwBaud Rate) pi el seconds

Note: All values except Ry can be rounded fo nearest standard value.

TR
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Vee

Rg

1.8m 5% 5.1K
Loop 1 Re 178K 8

2| 15%
t C4 Lo Data
T 270F nF L 10% [ L-FsK Output

Comp.

1% Internal
Input >_i 2 ! VCO 2 0-11‘5_1:& Reference
Signal Ro
0.1uF 14%&13 20K ;-I-:"
1%
Co .

6
K. = + LDOQ
L gre\ase - LDOQON
tect . L ock 5

Dstect
Comp.

Figure 10. Circuit Connection for FSK Decoding of Caller Ident fication Signals

(Bell 202 Format)
Vee
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Loo 8 5.1k
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R = Comp.
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Figure 11. External Connectors for FSK Demodulation with Carrier
Detect Capability
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