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for transmtt.ing audio signals through a 5 power
[ine. BACKGROUND As nost. househol ds have power
sockets that are coupled to a;commobn power Eﬁ]e the
sendi ng of data through the power |ine, kno

| i ne communi cation (PLC), 10 serves as a co vem ent
way to transnit data froma transnitter to @brg3cs

This is because the dataAudiaByste®si on nedium al'T ady
exi sts without the further need to install her
infrastructure. There are known PLC transmt and .

el Gy Tl INVENTIOMAt serve to enable the 15 '
tihanSldstioh 0Blads AUdh %ualogsﬁkeﬁg UBF HgdmitiAg m&.ghé@%mgh a

Some of these know nodul es cate the carrier
fAOW§UEey to transmit the audio signal based on the
criteria of -the best inpedance characteristic match
M @8%2 line at the instant the nodul es are
R wever, the sane carrier frequency will be
lﬁseﬂ?st_égaseﬂcm?naoé pﬁh@ddﬂﬁkets Ehet ﬁﬁa @ilipkddo d;d:bhﬁ@ntdWer fine, the
S .06 |on at causes the carrie requency.to
S8R %5 ORE Blofeh e Howsf S e of, Bolatling BTG ar PLO)
tserves asfa cmealehiemy fontravfentithdnth fransarirassmitter toar raceiver. This is

fr en PLC transm tt iyer

HEREC T SRR rarpEolo it B By o WBERLE g need o
tirstalfartheranfrasirecdiuency. Furt her, as noi se ari ses duri ng

the transmni ssion of the audio signal, the qual [ ty of

the 25 transmtted audi o signal may no | on

TRERR 4l 4RPWn &t-Ca rasimitten,prd Ir%erf%?d"@%tha ﬁF’T"iea*PI gnable the

Sa&hﬁmtseidnctﬁbudﬁrs@rrammﬁ:ﬁ@yt th&puRELline, aSohb&f eknbBlvmodules

6T i gL b B S 56 ot

thiest iqpetiance diarddimistic mm ¢ftthel pawell iinesatghealinstzanh thet mbdules are

A"l I, S50 Ll Ly S BISLSy By e

‘thpiseanpseduriigdhel radulag ggerat[ommggcaummasmﬁyquency to become

285 02070R Aransmit the adidio s:gnal In terms of the selection of the fransmission
carrier frequency used, the PLC transmitter and receiver modules remain static after
the initial selection of the carrier frequency.

Further, as noise arises during the transmission of the audio signal, the quality of the
transmitted audio signal may no longer bé maintainable at a desirable level 'for the
initially selected carrier frequency. However, as the known PLC transmitier and
receiver modules continue to use the sar.ne-carrier frequency to iransmit the audio
signal, the quality of the transmitted audio siQnaI cannot be maintained at the desired
level.

“There is thps a need to have a device that addresses one or more of the above -

disadvantages. .
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for’ transmtting audio signal's through a power line,’
the audi o system conprising a display wunit; a
transmtter nodule coupled to,the power line; and a
primary controller coupled 5 to the transmtter
nmodul e, where the primary controller interrogates the
transmtter nodule to determne a transm ssion status
SUMMBRY QG ENEINYENEION o signal s and wherein the

a t
Sidcgcﬁéiﬂ tt SBighst Q%g?é% érytﬁe H@rﬁ og-.b{h%FE é%\'@meﬁ aQ'lté{ﬁho éf/g{e%}ﬁfor _
émwlﬁy\gmmo mlsdh@pgtaﬁ peweukne, ih%ﬁllﬁa't ams@m compr ising a display
LR LRfishtdr WodRle RubRld Bk JoWeAHRIEHd aSRhfR Sd?:trbger cfoupled

transmt the audio signals, 'a transm ssion qualit

fdiee drappmister medyacmesye therismang gontemilenipterogates the tEApgmitter
hdduedb QEf iy 4 tFé?‘JsH)%%;o"f\ s?éfﬂ?@ﬂ thé 9‘3ﬁ§ﬁ’f&@§ Qﬁﬁlo Eﬁﬁals and

carrier frequency. selected bar chart
w@sm@ﬁ@w lﬂ*"é#ﬁ’fﬁ&'?, medrﬁrﬁmsthatwﬁ ef e &ranaplﬁa% pydio

BRMald ferivisy by A usdeneNnt  associ at ed with an audio
quallty node of the transmtted audio signals. 20 The
primary cantroller may automatically change the
dhe ldlsqalayfzme nayrdtaplaysdsiialindinatb lsare ptes amtstidet dfeckasricat iﬂequency

| |- .t.hre

%.;lg&gd zp {orgjésnﬁ’g tRS 38&\’0 %19‘1 {sh% Frgllcl:sgmgé‘% guﬁlﬂﬁéfl éd];lé/ C£Fﬁ Fquency
fs@!actadmr\b@th ng the prl mary cont roI ler to'instruct the
transmtter nodule to change the carrier frequency
based on a 25 user input. The primary controller may
iThe visualtindiepionsragydnsludeaca syrakR) ferepaesenting €atrigr iequency selected

- dhé bekeBlart ©3EHk&Ent iHARUIRARSIH]RRyed to transnit the

audi o signals based on user instruction. 30 The

primary controller may instruct the transm-tter nodul e

Toe sisplay tuait maydispldyl sphedehent assafated wih Bn endibgeglitg moye of the
1L ], b udi o signals. The user interface may

E’g'ﬁrép)r{"?gggaé&r{%groéﬂa*?rore entry buttons. 2/21 AVENDED SHEET

26- 03- 2007 Printed: 26-09-2008; DESCPAVD PCT/ SG

%ﬂ@ SHQER &ﬂ%ol[er%ay@u?on@éi@hﬂr @Héﬁ%@ Re@Yridr el B8icy used when the

nprise a renote control unit having, a second
&?%?ﬂ"ﬁ?d aydip pignais dalls belomep Hrashekhaudig quali%(yﬂ%ﬁ% pl ay

vi sual indicators representative of the carrier 5

%ég %ﬁ@g %¥§t§§ld§0tf§lg§ t te{pggg’ y él%grldg{gﬁ‘g or athvaImg gille primary
controller to instruct the transmitter module to change the carrier frequency based on a

user input.

The primary controller may instruct the transmitter module to change to a different
carrier frequency selected to transmit the audio signals based on user instruction.

The primary conirolier may instruct the transmitter module to scan to find a highest

status carrier frequency fo transmit the audio signals.

The user interface may comprise one or more entry buttons.
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The visual indicators may include a synbol to
represent the carrier frequency sel ected and a,
Printed gs_og_ggdjmrt to represent thBESCRADssi on quality. 1@’0T/3ﬁe’2005/000 309°

-second display unit may displ'ay an el ement associ at ed
with an audio quality node of -the transmtted audio
signals. The audio system may further conprise two or
nore receiver units coupled to the power |ine for
receiving a first transmtted audi o signal and/or a
second transmitted 15 audio signal. In one operation
TROgudid dyetein mal fartichr sempris: sretiade sorgreh beit angosgond display
a_ left and right channel froma same audi o source,
Wﬁ%reln the two or-nore receiver units receive the
left and right channels for outputting the sane audio.

iﬁed%eg:og{’] 815@?& it ﬁ{agt ng‘% ymgl ! B‘EQGE éEFeSémgtl\%edemcamer

rrse au data fromt

5 ﬁequeecsemfecaem.admunw QUi 018 COFIST GRSy SRgelsfh or both.
nore receiver units receives the first audi o signal
while the other of the two or nore receiver

The visuabindicakias sy dsriuda amental frgpressat thy a?mf’h@e"c%wo?e'e"wd
g??c! & b&neé‘h“éh‘fﬁ FegtQidnt trRUbPEMidichi@ampl audio. 25 The
audiro signals may conprise audio data fromone or nore
of a group consisting of a disc player capable of
10, FR&ALRAd @is%ﬁa? dnft n@@! diEMEY) £ elbiRdnt s oBibted Mithanradioauality
recel ver tﬁ%u |o€¥y em nmay further conprise an
g9dre o7 b8 drepa| érein the audio 30 source
interface conprises one or nore of a group consisting

%&3 A a3 rsrgsﬁglgﬁ%ffurtﬁ%ra&ﬁr lsét\ﬁp&tiﬁ@rleereceﬁ%{‘ ruﬁﬁs &ﬁﬂ)‘ié&ﬂb the

onnect 1 ng ortab
gbwir Imrdorreceving etfisst tosmisen audip ﬁﬁ@a{) ol ae%?F@'P‘hté?“sm‘&ed
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DESCRI PTION OF THE DRAW NGS Thi s present- i nvention is

%9(1@ é?ﬁ%?:rrh@@éj kY firdPahd¥ectiaddidsighalg mayaopipess a \efitdnd
erence to

dr.a
R AenIe SR01E S FORBAPRYP P e S B on s el ot
eadena the [t 206 right channelstforantputiFiagghe sameghdiRs an
el ectrical schematic of the systemof Figure 1. 10
Figure 3 shows a conponent |ayout of the Mtsub

Nt Bodthamvaprrationmagdentitefisst and pp@qndee\ugl%ms Ma% c%mpnse aud:o
Gt #r&h tlid & %’%’r‘n@é@cﬁo aviatés Mherdionaisiahd wd drande@eceiver units

?éé‘ﬁrﬁe&n t;ag: ’gqrst ?z;r@?:g‘ gslgﬁglm)w%g tl{}ftr %thﬁroosfgl%qg% n'rllorglgec%'ngp Bhits receives

the second audio SIQnai so that the two or more recelver units output different audio.

20

25 _ .
" The éudio signals may comprise audio data from one or more of a group consisting of
a disc player capable of reading discs in CD, DVD or MP3 format and a radio receiver.

The audio system may further comprise an audio source interface, wherein the audio
30 source interface comprises one or more of a group consistir)g pf a memory card
reader, a portable ‘source medium reader, an adaptor for connecting a portable hard

" disk and a connector for connecting to an external audio device.
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around 20MHz. 15 Figure 5 shows a conponent | ayout of
the Mtsubishi M.DO11RM PLC recei ver nodul e.
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I shows a system 100 built” in accordance with one °
enbodi nent of the invention. The system 100 conpri ses
a nulti-function stereo set 102, a-first speaker unit
104 and a second speaker unit 106 and a renote
control unit 142. The multi-function stereo 25 set
102 is in electrical comrunication with the one or
nore speaker units 104 and 106 through a common. power

B Ry eI OA B HE SRAIBSE. € 0 . o nmunt eat L on
ThRLEesent amemdion ¢ nowdhe desaribed hy wayp ohwendiniirayexamples, with
T. 4 h

APhoRe B PSR Rl D 2 1 anT e

112 to the PLC transmitter nodul e 114 and conmuni cat es

| b f
L i SRS 8 o

nndule 114-are both coupled to-the power |ine 108

19U GHows SVbleeficdi k8heratid itite systen bi Figurditode ( LED)
1 7 indicates whether the switch 118 has been cl osed.
The 26 AMENDED SHEET -03-2007° 4% 1 Printed:

Féurd 3-sRONSa BEmptiMPIR6lY SFEha2URALRAOMBOOT 1TM PLC transmitter.

nul ti-function stereo set 102 al so houses one or nore
of the conponents: a disc player capable of reading
Rﬂd;tﬁ‘é% EiowsDxhe W/ Ranter Méauémiema\iaiauea‘or asé dyribedibhie fransmitier

tﬁ] S wWhES 95 SERG; ﬁg %%g_ﬁﬁ orat d‘gﬁ’ue a Infyi ﬁ:ﬁc{lﬁeﬂcﬁ%f around 2MHz to

rence nunera tion,
amllfﬂfiZM'ﬂ?ctl on stereo set 102 has an audi o source -
i nterface 156, the audi o source 5 interface 156

conprising one or of a 'Skl

e b & campnerh Safiup rarihg iFRES Mt 1R By, receiver
mbdidslapt or for connecti ng a portable hard di sk and a
connector for connecting to an external audi o device.

Al so present on the nmulti- function stereo set 102 is
BES@RI‘RT&BM@IF EMBODIMENT8OF DHEANEBNVIGN si gnal s sent

urteh? shﬁﬁgn%gy&? d) tﬂﬂ{ tn Ldcorddrbe TRih BHel brmbbdlifehOBf the

ereo se user I nterface 158 for
iatﬁtntlvfat ing the -

The system 100 comprises a multi-function stereo set 102, a first speaker qnit 104 and
a second spéaker unit 106 and a remote control unit 142. The mutti-functiqn s‘_teréo
set 102 is in electrical communication with the one or more speaker units 104 and 106

through a common power fine 108,

The mulfi-function sterec set 102 has a primary controller 144, a Power Line
Communication {PLC) fransmitier module 114 and a power supply 116. The PLC
transmitter madule 114 has a transmitter processor 146. The primary controller 144 is
coupled 112 to the PLC transmitter module 114 and ‘communicates with the transmitter
processor 146 in a duplex manner. The power supply 116 and the PLC transmitter
module 114 are both coupled to the power line 108 through a switch 118. A light
emitting diode (LED) 117 indicates whether the switch 118 has been closed. The
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—pr+ary -control l er 144 based on a user input. The user
. interface 158 -has one or nore. entry buttons 16Q a
Pnnted 26-09- o@08 di splay unit 162. DESCWE)T nore entry but F@ﬂ'éS@@@OG/OOO 309,

‘al'ow a user to activate the primary control|ler 144
and thereby operate the system 100. The 15 displ ay
unit 162 displays visual indscators of the operation
status of-the system 100. These visual indicators
include a synbol 168 (such as a nuneral) '
representative of a carrier frequency selected to
rhulddfisotion steosel Hitaklsp houses obhartmaBeol Bipreosmenatteya disc
p?efé( c?ga 16 %@%@ Bﬁcgwldﬁ Yo@h JrhﬂPﬁQ’Bﬁr‘teﬁranfd@%’tﬂ!?%cewer

and an e ement 164 assocliated with an au
Theak iong orpee 6eMpanentsr R dndicatedas (RIPENSS giasre! 11191u'§' addition,
thé ?m.ﬁlf)fu\ﬁbtﬁ'}t‘xaéterbag P?ﬁzofés R ahdis sbiee ltﬁi@ﬁadem dsnmé éd&lﬁ) source

st ghal strength the transmtted audio

5 interage 1Gfsempisog 0 @F BIOfEl § RPUP CANSIIRG Pé%f"‘%%? %fﬁﬁ%fi‘def a

;5}3 %@du%%eﬂurﬁ%é’dér éH”b@aﬁ:tor?Bﬁccfdné&ttn SDparedle k4t disk and a
as a power supply a PLC recei % rmdul e 1% "
cmnn@@orswrtqpnnqcmg tq a5y eéfésr@blan*MeVé?er enl5P PTBHHY e’ multi-

ARARAstdr38 s@ﬂ doRisPa Infrafred @fktectdr)18arer reckiging s(gﬂ)als sent by the
speakers E1J he PLC recei ver nodule, 122 has a first ~
reBols GRItohiic¥esor 148, The power supply 120 and the

10 PLC recei ver nodule 122 are both coupled to the power

n‘editbtglptgt??fno%greﬁ o ei,"\feﬁcglsg%%s é(“?:%érelnliéh%f% pl%@ki%l: S.:icﬂl\%%ng the

recelver
pmﬁa@mnmmm baed [OBER aw inpuitli The e@rum@tfmwﬁﬂ@s one or more

tch 30
S et A0 R R TR i Ao
dxwgebytlwatasthsmammlrou%1 %@%&@féﬁvmpé@%é’@ siprpf00. The

15 %EE@HH&'GB% g&gragg 'Ulsu§ltlﬁ£i|€9t0§>e&f th8 dperdfid biatWMENBERystem 100.

Printe 9- 2008’ DES A
Fespotsusberabte Bede gvrive TG Sp e ulergh Prasgiatie of 2
Eh’tﬁe:afrétméﬂty Saliddy toliBihsnk emd(b sigeals, \aelparmhatll 166 yepreseptative of

nodul e 13 wr t t
BenGhr esor, sty 3, 1B, BEREE HealSlly BobalE QR Sament 164
aSdchiest wih secedid ettt rere mf doe Fepsmitied audiResignaler Thus, the

20 i‘ B llﬁddé'%&s %ﬁgbl& OV\/erE;&%I tb%@h"tﬁé slﬁﬁéﬁuétl%né%f&h@ trbﬁérﬁtted audio

ne hr ou a swt (]’, !
sighale ant éh@@wra@ateﬁ%ldf%qwafp |"ba°'if@SE ?ﬂéh it paREnGA display
le 132 through the m xer nodule 134. An LED 137
ndi cat es whet her the switch 138 has been closed. The -
second speaker unit 106 also has a'user interface 172
WhE Gist p aareetrlmxns'toumdsaaa gﬁbvpr shisplys 40@, adGerecaivet medule 122, a

25 ﬂgg«:h 1%& %r B%§$35%2ﬁ8§f at a otgléﬁh rolfééﬁgérﬂ] i rc?lat § é)%ﬁ‘ o8t (L) and
figiot(R) lspeakerg 126, ulioe Pbﬁ lgc@varo'nme 122 ha% ﬁeflrst receter processor
148.- The power supply 120 and the PLC receiver module 122 are both coupled to the
power line 108 through a switch 128, while the speakers 126 are coupled to the PLC
receiver module 122 through the switch 124. An LED 127 indicates whether the switch
30 128 has been closed. The first speaker unit 104 also has a user interface 170 which
functions in largely the same manner as the user interface 158 of the rulti-function
stereo set 102, | '
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first speaker unit 104 or the second speaker unit 106 .
through their respective user interfaces 158, 170 or .. _____
Prlnted 25 og-zcit)@? Al ternatively, tDESOBAMITan al so use the PETEG 2006/000 309I
control unit 142 to operate the systen1100 when tHe =
user is standing a distance away fromthe 15 . system
100. The renote control unitgz142 has a second display
unit 176 and one or nore entry buttons 174. The one
or nore entry buttons 174 allow a user to activate
the primary controller 144 and thereby operate the
Thy SeeondlSidakdinenitstEdras ajpmraaypplurfusﬂ, a PbCpeeriyalgrodule 132, a

Vi Stjrg(l?ﬂ %Sézf %érggesggr BN aorg ro%éHsBF %‘2‘ abd'8 spea[fer 136.

Vi sual |ca ors inc
T]Jé 8Pl(<3 weteives raodulsrdBalhesra pﬁ@!@nteéﬁwvre PELEYEOF é|591 eFhegower

SLE&? Y gg %d 5l PEEGH difer MR d2 &ddidh sb@a ©. tha pbﬁér line 108

representative of the transm ssi

S tispugihe sodich 138, WhikherRPpase 10 5 OURRS 4 18 BIG fpesiigh module
1%’2%%% n@@ t Mt Rodile fmﬂ' An 9l 13nindesss @ﬁe&mbﬁthe swutch 138 has
e

rans aud| o signals. The repote control

heagz clgsed- beThe seeandasneake yiel08 glsOrhasst U§ffe‘& r?]’? which

f&%oﬁé in %%élﬁr%es% FhahR@adE theliiiel idtefade0188061 the Imuitkéunction
ystem 10 he signal fromthe renote control unit
sierQOé%WO@e recei ved at the renote control senSor 186

10 at the f| rst speaker “unit 104 and at the renote
contr ol 92 at
A B%%@@Pﬂ?&’ ? esgrg 1afg§recﬁg %'?Sbtf“lg W%unﬂ% est%%g esle\ijl_k? the
festgspabkdém anit 107k or Srensesond speaksr Ui wﬁltwuah dheje Frgpective user
iﬁ;%’r'f?ge dy A9oF rﬂ{errﬁéh@é\?' tfe g@&lﬂ:ah%léme the remote control unit

unction ereo set . The system 100 is h
el aperate A nv&terau@pdvf’fqnofﬁﬁt%éf rﬁﬁtﬁnd“ﬁ% ﬁc‘%“’rt%'i'Fes%"é?Ye%m the

15 %@ferﬁl%{) ag P&%ﬂbt‘é c?fn Hialrk 'ﬁifol@éi.dﬁ‘éebdhdadiépﬂéy Qnit 176 and one or

requency to the sgeaker

mo@ erfirvdutians Aé4p m,onp {OR &org ghtrf putt %’1?8 714?31%&10::1 user to activate
@fo‘imaﬁ Qénﬁdl!étnw hitd MgrebyWperdié i sySWrDED SHEESEcond display

26- 0 200 os
%Eﬁ%w&v@a@ VlSl?é]slpgﬁaé?rS dag grajtl n B%g: ﬁ(ﬁ%ng‘éé '00. These
asus teltcatirsiicuareotsibpl 17rEhésuah P @remreegepremﬁfwg of a carrier

20 f&%ﬁee skcEl 6 tf%ﬁngeauﬁ%”ﬂeﬁﬁé‘té baP ¢har@tied réﬁresentatwe of the

ce nume i sc .player ca :
frensaisrionif ety tpfrfh%:aarﬂwb‘—'wenmbﬁelﬁstﬁﬁﬁf‘g PP @ Rsociated
w &h ¥6dio q%ht?‘ﬁ%d@bhﬂ%é texémittedlaudivdignaldevi ce connect ed

the multi-tunction stereo set 102 5 through the
audlo source interface 156. The system 100 has two
TR fethate Roitesd &his 14213ﬁplajsoa)e ditestedmt ejikerdbe Oist spapker uHtO4 or

- dual t
25 ipcstoih Rt bhf SAE ] Bl 19078 AR fohte ramot
: f:darl’tﬁil uaihd42 sau bade@ivi @t megm@e eorrsl F8NS9H 156 |a§fh[e figsippeaker

{34 Ghargle f hiR 8o :%Vgeﬁéé?“192%@lﬂ{é3§econ&hfs§éﬂéi uhiaeos The

peaker T e second speaker ef e ;
tdseecterpt pr@n@ssprsQﬁ$4 and 190 process the received ssgnal rom the remote
control unit 142 and send corresponding control signals back to the multi-function

30 stereo set 102,
The system 100 is used to transmit audio from the multi-function stereo set 102 as

audio signals embedded in a radio frequency (RF) signal to the speaker units 104 and
106 through the power line 108. The system 100 is capable of transmitting audio
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eharnel s for outputting the sane audio. 15 On the
- other hand, in the dual operation node, the
°r|nted 26 09-20@8[1 ti-function stere®E3CPAND, transnits fir stP@'ﬁ@G 2006/000 309;
second audi o signals conprising audio from two
di fferent audio sources, as two nono signals, to both
the first speaker unit 104 and the second .speaker
unit 106, . wherein the first speaker unit 104
receives the first audio signal while the second
speaker unit 106 receives the second audi o sjgnal so
sighalt datadranvdwo Xdiifergat redio geuiess 19ubaNeoYsly. olfg @idio sources
cgllné iﬁ{yor@{ﬁ'n%re%tf e CorRRb AR imfcadd &4 %féﬁéﬁ&eem:ﬂ&el 110, i.e.

rimary controtler 144 will sel ec

aalm ldam grRRblg P ﬁ?d'aﬁyjls@ﬁé" &P, bME %M%%f?éfﬁ?%af!ﬁl%fadff’ receiver
0 a?\ %3& Qlaéucﬁtgq‘!e%cé QdhRSoted WSS hRtki-fupclidiestardi st 102

sou ce I'n ace he primary controller 144

5 fmrh@ht@éﬁééloéoﬁmgrﬁﬁrf@@rﬁﬁrng the audi o source data to
the PLC transmitter nodule 122 through the coupling
112. At the PLC transm tter, .nodul 4
Thevelemiglines e poretes BRRES JaMel = 1aire oLt Hde; and a
‘dafoperbfi®nvedsy (RF) signal 140 in the high frequency
(HF) band from about 2 Mz to about 20MHz. 30 The. RF
signal 140 is then transmtted through the power I|ine

10 iﬂQﬁe kRres eperatiomenda, tie mulidendton sterepsset 0W2aimenstrdte. first and

t | | t t
sgfz%r} %uJ% gxg;n%lnfggnﬁamb% eaalgﬁ gglg :ﬁﬁ{agn 8l ﬁ?zéjn d 3 d&r{'\'é‘%&h@@ource
vihengin dheefirst Breakendd4 and éhel@@sonﬁlquak%mﬁwe@'%ﬂ'eﬁeﬁ and right

%g@%él 260 but lhgwedsan?eﬁa&ﬁa 2008 DESCPAMD; PCT/ SG
/000 3 Before the PLC transmtter 114

transmts the RF signal 114, the PLC transmitter
15 OPGk ethbihapt! Pimiel gall | operatibe ahsde, be opelii-fmiction steray set 102

f t.h

SRR Bl RSP Wi STBARS SyaN G5 i st
doarces] gnavo 114@10 Sigealpy tarhoth e rfirstospeaker gait d@ﬁpﬁr@dthﬁosecond
stprlégheg:,‘H%tt r '%%rg*h Cfﬂl%‘i‘rét '?shgél{ %ﬁft Q§4ﬁe$«§?@esqﬁ§f rst audio- signal

transm ssi on status
wifilet the sasonsi. speaker] Wit 106rrﬁ@epyﬁ$ ﬂwr secopr taugio dgnel 2 thafdhe two

20 %Hﬁesr 96%5:9&1@6&& Uit diferbit@udiospl ay unit- 162 and the

econ play unit 76 to display the transm ssion

st at us for view by a user. Additionally,

ﬁﬂhé e el Bgtl'ﬁm’ytsfeﬁi 1@0 gpeabttorthe. irimag montraled 1 $pwilyselect an
reens_(pot shown C i

R e R G

d&unéditedtmihmaedlp sohredmtbdadectbopt i mal carrier frequency

is displayed in the display unit 162 and the second

di spl.ay unit 176 as .the synbols 168 and 178. The

Thea parmaysiontiolley Uak ithgn séndstesigedl setnyng dbe Audie source data fo the

%@&5%‘“‘%‘32@33@8%2 %'?FOEQ? th@%uﬁllﬁ@rﬁ% 1862802 §dnsmitter module

Faism ssSton errors may arise due tg
114)¢haiatdio seurica dateesipnalds processed der transmission as a radlo frequency

(RF) signal 140 in the high frequency (HF) band from about 2 MHz to about 20MHz.
30  The RF signal 140 is then transmitted through the power line 108 for receiving by the
* speaker units 104 and 106. Similarly, control signals between the multi-function stereo

25

set 102 and the speaker units 104 and 106 are sent over the power line 108.
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15 that render the initially chosen carrier frequency
unsui tabl e for continuous transmission of the
rinted: 26- 0d-2cgggnal 140. The user:DESEPMMZs 158, 170 and 1FQJT6$G 2006/000 309

“the rempte control uni't 142 can then be operated to
activate the primary controller 144 to instruct the

PLC transmtter nodule 114 fo sel ect another carrier
frequency to transmt the RF signal .140. Wthout

this intervention, the PLC transm tter module 114 does

not automatically 20 select a new carrier frequency to
Bdf@’éstﬁbtPlIm&aﬁﬁmﬁérgnM theh@mits .tiee RFhelgBarrbM rthe iRAQ fransmitter

SORPEH et IUPEY o bl PR FRLBHGLRI i Bfnes e
ithgBdanta ahhrectedsticachanges tdf dhai pewen meewf?a&eeraﬂewlssmcpf the RF

sgé}]%&) 140/ 271 gﬁi rria’?F cérﬁ{ﬁﬂ{are} LEP%H&E%B tﬁ et pikdgaiinfid i@ iiftedGyates

W a us O SCr carrier
5 the ®yGetaniseitter d# tardeterving sl ansmigsiant stelwe afrihe iRl $I9nal 140.

'é g& i?ﬁarﬁ%ﬁt%o?ér Tz[zﬁfg\tgg %%}e{de\clﬁ Ht?%%bnhi tottﬁé‘ﬁéﬂlag uhiR@6RGnd the

Initial aosen

seaand alisplayednierZg toi displsubihe TanseURsiy ﬁ’fattrSafgrﬁ“%‘gu tyha user.
f‘?&dztﬁ:ngﬂﬂ %@é&@bﬁdlﬁ@ Q&*ntroTQ@nQiH ?i'lé Be dtint tdds Jﬁ%ﬂé@e@s%@ﬂ shown)

transm-t he RF_s
i01the Evas itRaEb 9P a0 1A agea%ﬁath g 3, A fhgsasctvely. In
10 Mﬁgﬁﬁqr{éﬂﬁﬁb é@ﬁcﬁec!ll ﬁﬁﬂr?al %&;@ frefjesRe Iitddilagamm lthengjsplay enit 162
an ! en e iffer en S a ri
ot e sacond Ploply i 1T S b ool 15 o 578 eftd B&ikmission
duaRtySITHHd Rfectiitiater ikdubity i Stamenas the bar dptristéb and '182.

carrier frequency to transmt the RF signal 140, the
PLC transmtter nmodule 114 will transmt the audio

owgener, detd gnsintission ginrstmanoarisietsive tafustoatinnalin the RAYEE line 108

s SYORR SISt e il

gidire BE simmebl4Po0 Thediser lngarf@ﬁ%e AH gn or e fematg gontrol uni

fa eéreﬂweh (el eritbE t E@ﬂﬁeﬂe tifiee pnm@u&oetra:m ddridsnstruct the PLC
cont r. n ot e

. tges-)' r[}:ﬁc}u?e %Ect 8eiat$t oﬁ? r?%gfegurgq&%&acg qrat'i’ngr‘?uﬁliﬁ: ﬁ‘?‘dmgnm

.$4ij eitiealit ltfys mtmfvd?ltl@mﬂarﬁ%ﬂ traremntmomd@ieﬂw does not automatically

20§ %c'ttzi M’?er ?r%éﬂ&‘?o?gtggﬁs ?8%* Qigrﬁi' plis. FYESne initially

sScre e user-interfaces
Meam;hmer fxétaxeacy ik bsaoeeecerthrenewt 1ha syRigm FE0 operation for

{rSEﬁ%’ﬁfrhb er‘é KF s g’ﬁgF ‘Mrf AROREF adxﬁah% é%@%é}dn@ﬁ%& 158, 170 and
&Y. 0 Eﬂwa%éﬁ 2I ﬁl ugh the
{2 ane dih st SPRigol ity 12 04 5 foed B o1 gAoTLeus

. me‘% t?‘&imﬁﬁés tHahere dadlable eases rf}ﬂss inﬂiaille chases caonfredusncy can
to uct uatpons wer

25 gilrein B o b G B Wit Gne eI o BH Roavency
1 RS th esporticinbmissiba ofialHigh dielio modesni t. the RF :
signal using a |ower audio quality node. The prinary

controller 144 then sends another control signal to
Taé fc@&litytohmeebedmru@al&énamdedw the R sighaly14this divided into 15

g%ﬁf@g%ﬁ%ﬁoﬁ%r %an ta% ggggl guéﬁrgp Inlidd%Eal\h}%re eaﬁh mode has a

. T o™ s gha sent to
30 %ﬁr@j@ad;ﬁ@eemshngma)te iand bit length. The 15 different modes are described

later with reference to table 3. After the PLC transmitter module 114 has chosen the
.optfmai carrier frequency to-transmit the RF sngnai 140, the PLC transmitter module
114 will transmit the audio signal using the highest possible audio quality mode
available to the chosen carrier frequency. '
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— the user interfaces 170 and 172 respectively. The

primary controller 144 can then be 15 operated to
Prmted 26-og_gmm{§itruct the PLC tranBEBCFeMDDdul e 114 to sel @T/5G 2006/000 309’

anot her carrier. frequency . capabl e of transmitting the ™
RF signal 140 in the high audio quality node.
Alternatively, 'the PLC trangmtter nodule 114 can be
pre-programred by the primary controller 144 to only
transmt audi o signals on or above a predefined audio
quality node. In this manner, the PLC transmtter
nodul e 114 w Il sel ect another sui tabI e carrier

0
it Shtaaly kAPt 14 SRRq ERFE 2h @Rty efub 11 befts a control
figreai te riloy displaynalh | 162tandt thansazond 1di$@laRFurm Hifato diggiapthe audio

% Eyprﬁﬁc?eegél%j%ﬂ WB%L@&?AHSMﬁ érﬁ?&ﬁle € ARditlBREY, corresponding

al'so provi de an auto-tunin ng
5  dantrot signalsvay @B;senhfe tre screeds (nohAReWR R thenwsgninderfacas 140 and .

ﬂfétr tHE tsggaktepurg@ﬁ Ogra%aloﬁt}@%cﬁv &&hﬁﬁ tl;i%%tlanﬁ"\@lC rtﬁe?&elected audio

uenc to tra

mahm woeig fsydisleystin ttmmd:s@lgv tmarwﬁeandftgwa@ﬂ@ydlsmi)\bnmt 176 as
g&aeéierﬂeﬁtb\ﬁ%w a‘deﬁBh@G&O%EM daltd) &én&ﬁ@s;@ﬁ/@harshawunme to -

power up and power down t PLC transmitter P
flughiaage (mdhePevPoli B8, ﬁo‘arahe’-s‘u i qualfii mpsls mewlp fonger be

10 ééH"@JaBIegfg@lﬁﬁ‘ir?ﬁﬁﬁiﬁéﬁhgﬂl‘g@?mﬁwyth{eﬁ tﬁﬁﬁhgﬂfb Ry s?hel using a
user. 3| j tse e ra r y ' :
VT SRR IR DA RS, RS 1BV s 1R enfi, SLingg control
sibesihe refitebi ther clemants 1184 aRF 180 dmaisplay the seleadasllewanguality mode.

reshal d_audi ' : rt
AR P e 5 38 88 it e

thecuset nteraee 17hand 472 sesoa@yeiy clherprignary certjiplieie {44 can then be

s R asgh 98y s I R
carpblepuiranauitingihe REsiawel 4G the biokrudiouality moslg. Altematively.

E{élqshc ¥r9&n$ﬁé*ﬁ£ﬁu@ﬁ4éé%&ﬁ@-;?’ogﬁﬁm IBthé @Fimary controller 144
all om n ective audi o quali ra 0
oS R A Sl R ST AR e
hreveér, tHe ALEC rangniter rhodule dtémileseleni @nothiesiitapletcamier frequency
2 wPRaKSHt tﬂ%lekg,lzfgénaQWQP if %b%e é}ﬁ&lﬁpﬁ%ﬁf Hé%drréh@@efe‘t‘!ﬂeh' carrier

- recelve rou ower |ine $
Aequdngy fis usablg ﬁ@aﬂ@@ﬁmﬂrfh? li@@'%ﬁtﬂﬂ%@f é‘é%@fﬁﬁeﬁ'b%hﬁe o quality
. 106, the respective PLC receiver nodules 122
ang 132 . process the RF signal 140 and extract the
audio signal 1io0 data present in the RF signal 140.

The Fr%hﬁébn%ﬁéram %wmafpﬂosidaldnséut@mgdamﬂn wmlaeerb@ the PLC
t he ext ract ed

| di
55 EORHTRST MGUGe AR 1S EREHES TARETATY § GHESKH A BPt P 4 Sauency
SO6E tar ttahemnit meumegnal 140 driveaceotdinply eeleddba best arrier frequency

%fagrrl S84 R0Ron. ‘i&deHSgédJsﬁ} 50 88K Sloid Rbdind ¥ poddieud 553 power
down the PLC transmitter module 114 and the PLC receiver modules 122 and 132
- each time a diﬁerenf-carfier frequency is desired by the user.
30 . . | .
By itself, the PLC transmitter module 114 will transmit the RF signal 140 without )
checking whether the transmitted RF signal 140 is above any threshold audio quality
mode. Further, as earlier mentioned, the PLC fransmitter module 114 continues to use
the same initially chosen carrier frequency throughout the systém 100 operation for
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— 15 channel will be sent to the left speaker 126 while
the right channel will be sent to the: right s

Prmted 26 09~20D26 so that sound is'DESECBAMIbM t he speakers 1‘5%”3@ 2006/000 309

{0/21.

10

15

20

25

30

the second speaker unit 106, ‘both the left and right
channels will be sent to the speaker 136 so that

audi'o sound is heard fromthg speaker 136. In this
manner, the first and the second speaker units 104

and 106 enmt the same audio. 20 On the other hand, in

the dual operation node, the extracted audio data is
tlansmittingnthe B cigndl. 46Qi oThilrSgﬂ@I systempt00spieyides @ Geehanism for

ﬁé@%%&@c@ fafuﬁr l]’ﬁjdo% RSN th 'ﬂ%irftélhgtﬁe tréﬂéﬂmtted audio at

(o) S|g belng two nono signals.
(iabem3$QQHMEbwun|t 104, the first receiver processor
148 selects the first audio signal for transmssion to
the 25 speakers -126 and di scards the second
Tewnjngaio, the Frcelver end, firifirst spegherunitd0f pad tféee%ﬁm“éj SNt 106
&;#Fecleﬁé Rhé@#‘%gﬁél ﬂqaﬁhrangh haeowedlite A@aker 126 so that

sound 1s heard fromthe speakers 126. At the second
speaker unit 106, the second-receiver processor 150 -

!ﬁﬁth@%ﬁ %@&e‘iqgﬂnm@%m fheSd<@Bad sb@dket' rtmhslmﬁs&ieomspentwe PLC
t he speaker n scar t

rypRives GRashlp= 0 %90 1%6%?0%% o Sl R ptéf‘g% 3o signal
db?eﬁpn‘é@eﬁthﬁﬂ-\e?pﬂ:ﬁ@hmdzims heard fromthe speaker 136. In
this manner, the first and the second speaker wunits

emt differ ent audi o. Thus, consider the scenario
Titeesterebhepesationenode0® first epneideied, aherpinet srdastedidate i§rflsst and

fhe audi
Sty G b s 3 8 e
A extragied fatade a0 signdeAbE faic ele
%ﬁgné}@@ Be 30 tolde \éh%@etam ﬁﬁﬁfﬁlmtﬁ@ﬂghﬁchMI atifl b?serlt to the

e ster eo er r
bt SPRAKkS p ﬂﬁb Eezgﬁ ﬁéogn ﬁg{%ps\é\%g}s q?ﬁe ig tH§ second
s"ﬁé@kérsurmpmﬁabbmgge fmafﬂt zimij right ahaompss will mnsendde thet ma{(wﬂ 36 so
i f.ferent a

DS e o A L4 s o Wy
sseond dpesyienknis 104iand 106 end the san¢e pudie appr eci at ed t hat

the system 100 can be adapt ed for other rrultl - channel

Sbiiee Giieaeah 1o S CCBRIN PSR A} 0T GLsloihlp 5,5t one

£Rohd a0 Eﬂstdneli doﬂ'spﬂbihg apdialdatsfrom teo giffgpant atidio n:omgel% the first

ﬂ%ae@pgﬁgﬁ g i HeY it SRS @hgﬂa R o o7 firsh épé’dkﬁaf 8HiERB4, the
fpe redeiven promesor m sglestsxthe Hirai eldie r%@minf@lt é’ﬁnﬁi@i@ﬁlon to the

§fq%§' ver Cog(ﬁfi%%rrd?h@eogfi;mp ag%g% g%]{:lfs %ﬁr&%f@fo%@dﬁat S @hen sent

foetfcett tmdeft speakeal 25 drad/beligbhsneaiser 136 sqﬂaab%@d ﬁﬁw@aé%ffﬁm the
sperg&gge{gﬁs hpth't:a &%ﬁcﬁs sgeaﬂcgp unit 106, the second.receiver processor 150

selects the second audio signal for transmission to the spéaker 136 and discards the

| first audio signal. The second audio signal is then sent to the speaker 136 so that
sound is heard from the speaker 136. In this manner, the first and the second speaker
units emit different audio. .

Thus, consider the scenario where the system 100 is used in an apartment with one or
more rooms and each of the speaker units 106 and 108 is placed in a separate room.
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1. Figure 2 only illustrates the connection between
the nmulti-function stereo set 102 15 and the first
eaker -unit 104. fifp! e enbodi nent, tpeT, 2@0@@00309
>rinted: 26-09 20(%]%ansm tter modul e 1161{ se ~ rs M t subi shi m)delh@"m

nunber M.DO11TM while the PLC receiver nodule 122 used

is Mtsubishi nodel nunber MLDO1'1 RM It will be

appreci ated that other PLC tfansmitter and receiver

20 nodul es may be used. Figure 2 illustrates that the

mul ti-function stereo set 102 has a surge absorber 218

\@ﬁ% tg? g@%{t?ﬁ kI'OPq? tggér‘égli%%?tge st-ghﬁ% édé"rél%nqﬁ lB@fh rgénﬁs @«ﬂﬁwave

are ctrical COU

thmeerm;@usinc g t@n thﬁa@*ﬂﬁ@hqmwh%melfyﬁtem Ao m%&ﬁfmg in the
d mgﬂreP?Q{on%%délﬁxe't@o %&ﬁé NGk Mnﬁ’é@ﬁ@hﬁgmt rlgeascdyrarmmed by

I ne d bl ocking f g &%
the seftingstandhe ﬁ@a%ne@qulmw& 34 %%ﬁoaa ﬁae 6'5 ity
s Converter (ADC) 204 in electrical comunication with
an _oscillator (0OSC) 206, an audio in

t he,
Pl eppiepsriobas or SRIET et th Shppied op PHEE SUeranne
cﬂaﬂﬁgdr@adnﬁ Eéreéﬁafﬂ;ﬁﬂhn 20si€ aranmei eaifigaration tohe &+Resudro@d yound

quélocﬂgrﬁa ;%y be?ﬁ@nﬁgge% %3 qup? eﬁ Al ﬁ? Cg@ éﬁ” e, (K three

diftarentnsterat i signale th sxndifferent mono dignals2douidiieg taansmitied in other

10 aI b aﬁ} de?. §1 g a%ﬁ‘&)tlf%gmer lazlupl%lcgqglpédnﬂgurgﬂ&rs. The

coup ectrica
connunlcatlon with the blocking filter 220 and the j

B USRS B 01 o 9180, 00000 e

refecensemymerdis bavsdieen sed i ingigste etame cMPYReisf ElgbEs 2 and

{.0FidbR 2 %ﬁlmtrﬂ@éﬁﬁe LbneckOB betivegn e Awudi-fanction stereo set 102
Il dstrates Oge mul ti-function stereo set 102 has

15 %{Wtﬁﬁﬁ‘lsbﬁ"e?f‘%’dﬁ]‘ generator 228 and a status
i ndi cator board 229. The primary controller 144 and

lw%he ezzc‘aﬁ-@)tlﬁ%’émb&ﬂhgﬁf 9{:}3 PR rEntdfledhSadid 1 £4 85 b ‘?vﬁtlsubishl model

transmtter Processor

IWWEPQ*,‘ MIHRO1AAM wiile it RLCyeaseiver 6\0‘-‘19'28 3% useqd i5 M&%lm'%mode'

ﬁﬁxﬁ?@f%lﬁﬁﬂ‘lﬁm W kil Hehpphbdiatd®4hat bithef LG trahsiaitter and receiver
I ndi cator board 22|9 hgfpa Li ght Emtting D ode (LED)

20 mpgdulemmay e vedr-232. Figure 2 illustrates that the
- first speaker unit 104.has a surge absorber 246 and a

| ock filte b
%Egr%k%l H‘%tﬁaﬁs “éz?t téﬂﬁ'“ﬁ"fg e‘éq%ﬁ %?eee%%?s‘q §Be %c BANeC n%gshﬁ,%{ fL8 and
Plibakingefiteer 2200d The $@2e #wsotbiesr218; hed dhe gelockingofilkrsr 220 are

h
Py B L o ARIBE b ! e AN

ec
25 PtRdeleisctipallyimayplad iy Hietapmmian pever e EFhord W@P"-‘(‘Bﬂ@? lt%ié‘“
in electrical comunication with an oscillator (0SC)

‘254, an audi o output 276 and the
The PLC transmitter mocP fe 114 has an Analog to Digital Converter (ADC) 204 in

electrical communication with an oscillator (OSC) 206, an audio input 236 and the

fransmitter processor 146. The transmitter processor 146 is in electrical
30  communication with a Read Only Memory (ROM) module 21.0 and an Analog Front
End (AFE.)-IC chip 212. The AFE IC 212 is in electrical communicafion with an X'tal
-module 214 and an alternating current (AC) power line coupling 216. The AC power
line coupling 216 is in electrical communication with the blocking filter 220 and the
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first receiver processor 148. The first receiver
processor 148 is in electrical 20 comrunication w.th_a.
Prrnted 26-09-26?@4 nodul e, 258 and @WEBEEAMDchi p 260. The AFECT(SQ@QOBIOOO 309

is  in electrical comunication with an X tal nodule

262 and an AC power line coupling 264. The AC power

line coupling 264 is in elecgrical commnication wth

the blocking filter 248 and the surge absorber 246.

The surgé absorber 246 is then electrically connected

to the common power |ine 108. 25 The surge absorbers

R absbrist® 18e sPex Sirngel absseiey @18ds fhrant elettricdlly connected to the
: [ - stereo set 102 and the first speaker

é&uﬁéﬁégmipgﬁﬁﬁ%mer fluctuations and sudden power

surges fromthe power line 108. The blocking filters

ﬁ@ec elg@‘hﬁ’.lsﬁétg¥ Rt tﬁ@ %ulRFun%h&P §!e$e01§i§ fdzgﬁﬁsbgh Rfaiog signal

t owar power sSsu

12
5 gensmiNt33paang a m@Spa%atog Qgﬁﬂpﬁgl 1TJ!19 Hﬁaﬁrxzenfé@iﬁr/ 44 and the

ét&lﬁs hieatbrbiond 2po ra8t i Rricar coﬁrmrcahém%ﬂqo%d @rtaﬂsmitter
direct currents. In addition, the ovver sug&l i es

ripeEsEon 4R, wile Ahe apqlog sighaligeReratAe b ihineiestrcal Gewun'ca’fm
- REHOHBADRDM4 0 around 276V) -of the power |ine 108 into
the | ow voltages (of around 3.3V to around 9. OV) that
are used to power all .12421 AMENDED SHEET 26-03- 2007
.10 Fid sthiad inditatod Sedtd 229 PRSGRANMDEnfGE Bied2 QUED DZBD B@Oswitch 232.

the el ectrical conponents present in the

mul ti-function stereo set 102 and the first speaker

ragxure 2 Qlstratey thae 82 Bisb weeakes ainjiGRdritas| apoige afsotties 246 and a
ré#;bﬁ[ép b4é\/'-ﬂ9e1§%§é Bbgorbéra hAd BE bi&kﬁ@%&ﬁzaﬂalérelé‘?&@ncauy

exa di ment sane reference nuneral

ectevééerrheé"é&? rewer\Iﬁa.na%ﬁL@ fl %- sEfthen OB oTHERR Sbporder 346 is
15 ELAHEAT canlfbd2e thENRNTheh bEvMISIAE DS Bnd@Wistkibditer 248,
interfaces with the pri nary control |l er 144.and/ or
ot her peripheral devices, such as an external CD
TheAYRIC edcelen awellel 2@ rtahr auDibitdi te  Addlog [fhmeprtera(AC) 252 in

Errc tfgrrn%ru%% fion %‘%h % hast%ﬁigton_gagcgggﬁe Qhidio %%Fput %3& and the

evi ces ectri
in-ehtrwveprmgceseoreﬁé&t rildel ficsh reeeiverppiosessoll 148 Is in electrical .

20 &Rbifib&Rh w8 ROM Mbdfe 250 4hd GREAME KSctah REW The AFE IC 260 is
peripheral devices access to th@ va H ré@nct ogn "
iniRieqtical poramKRiPtion Wial Kdah adils ¢ %é\n SmyPOLER 8RS goUPing
28l apRy RQrﬂoWbﬁimeSrtrﬂer'ﬁg pév pUG @Iéch%al&nmimlm‘ﬂmai!bﬂ withrthe blocking
The ﬁﬁn assi gnment

or the c nnector S a
car IhahiagcRbspiber e oSG SDTHES R &b LB Hgpially
&fnnte@ﬂ@l:l@c theicBmfRtholver linadigat € whet her the pin in
question receives a signal (referred to as "in"),
transmits a signal (referred to as "our), or receives
The sugesaispeess SNYramd 46 Fenpeeiivetyoserye o prejaet’ the multi-function

dERSNLiiNgo0thd B #E5LAUKRP SR SI08 ! fFdhY FBIvER Rictuations and sudden
power surges from the power line 108, The bioc‘king filters 220 and 248 prevent the

25

RF signals 140 from being directed towards the power supplies 116 and 120
30  respectively. The power supplies 116 and 120 convert the alternating current from the
power line 108 into direct currents. In addition, the power supplies 116 and 120 also
act to step down the high voltage (of around 85V to around 276V) of the power line
108 into the low voitages (of around 3.3V to around 9.0V) that are used to power all
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Table 1: Pin Pin In/Qut Term nal Function Signal
Assi gnnent For No. Characteristic Connectors 322,..324....

pr.nted 26 og-ggnm 326Conri ector PRSCPAMIUt ACLO0V L RF sP@lTéT:G 2006/000 309,

10

15

121

(B2P3-VH JST) 2 . In/Qut ACIOOV N RF Signal 324 1 In
Anal og Audi o Right Channeél 1 Vrns max (B6B-PH K- Si
anal S/JST) 2 - Gound Anal og audio- 3 In Analog Audio

- Left. Channel. 1 Vrnms max Signal 4 - Gound 5 In Vcc2-

DC+3.3V 6 In Vccl DC+5. OV 326 1 - Gound . (B12B-PH
2 In Optimal carrier assignnent Active -high KS/JST
theiretdotral Behparents pissént in-the imulti-fuantiat slereo etN@248ngcthe first

DED SHEET ' 26-03=2007, PCT/ SG 2006/ 000. 309,
ﬁBFF‘ﬁ ’é‘é‘th@%‘ 09- 2008 DESCPAMD 14 5 NC 6 Qut | Display

connection out put Operation: . status Active H.gh 7 In

%ﬁd] s:% {"{’%lﬁ %Mbgupﬁx&?l t{r/fgtWE Hitsubi bisht-M Plb'(i:“glt“!\lﬂ oPnLC transmitter

modide ! 14 Gised) ir[ﬁqa'pxmpgeemapdiment The same reference numerals have
been used in indicate the same components in Figures 3 and 2.

The PLC transmitter module 114 interfaces with the primary controller 144 and/or other
beripheral devices, such as an external CD player or a power line through the

‘appropriate conriectors 322, 324 and 326. The connectors 322, 324 and, 326 are

devices that comprise 2 electrical contact pins, 6 electrical contact pins and 12 o
electfical contact pins. Thus the pins allow peripheral devices access fo the various
funcfions the PLC fransmifter module 114 can perform by sending an appropriate
signal through the appropriate pin. The pin assignment for the connectors 322, 324

and 326 are summarised in table 1 below. The third column of fable 1 is used to
indicate whether the pin in question receives a signal (referred fo as “in”), transmits a
signal -(referred fo as “out”), or receives or transmits a signal (referred to as “infout’)
depending on the instantaneous circumstance. '

Table 1: " Pin | Pin In/Out - | Terminat Function Signal
Assignment For | No. : , ‘Characteristic
Connectors
322, 324 and
326Conriector -
322 1 InfOut | AC100V (L) RF Signal _
(B2P3-VHIST) {2 . | In/Out | AC100V (N) RF Signal K -
324 1 In Analog Audio Right Channel 1 Vrms max
(B6B-PH-K- Signal
S/IST) 2 - Ground Analog audio
3 In g;;;[;? Audio Left Channel. 1 Vims max
4 “ Ground
5 in Vec2 . DC+3.3V
8 In Vet . DC+5.0V
326 1 |- Ground
-(B12B-PH- 2 In Optimal carrier assngnment Active high
KSNST) | function Relocate with
L->H
transition
3 - NC
4 - NC
AMENDED SHEET : . '26-08-2007.




——11 "Qut UART (TX) interface Mark: +3.3V / Space: OV

12 . G\D Turning to the connector 326, the connect.or

Prmted "96-09-2%6 provi des an int. erlDEB@Pﬁ%MDperl pheral devi 8@5@@ 2005/000 309
"*~ access the transmittér ‘processor 146 of the PLC

transmitter nodule 114. 5 Pins 2 and 7-of the
connector 326 are input pinorts that accept input
vol tage | evel s of around 3. 3]V and have an i npedance of
around 10kO. Input signals that have a vol tage |evel
of 0.8V or less will be treated as a digital |low |level
l[ogic "0", mhileli-nput [N@Gnals that have a volltage
| evel of 2.[@&/ or [mute wi|lDisgiey tomecteh agpat di gi it @peration:
high level |logid "1" 10sHEigscarrier frequency iAetive High
the PLC trangm ttldn nodyIMutd tdntedéput o t ransm t] Aciebow
signals to p&e orj-nore ried@i ver nodules is contlkol]led
by sendi ng @ as\ﬂrlnpri at|eRegjigyratibn otdrognugh pi n 2] Adtive hew
connect or 3R6. en a didddrdificdiiogmumberl | ogic ['1" :
signal is beimg {tihansnmtWARTRE pin 2, the PLQ $izd02
will react pgrordio@ vy tlAUJARE(THe appropri ate lpinterface
carrier frepuencyl sel ectled. O herw se, when a dj Yatkat3.3V/
low | evel Ipgic "0" signal is being transnittedSpags:0V .
pin 2, the PIZ trlansnitt|gBNBodul e 114 wil|
automaticallly search and wuse a carrier frequency that
best matches the i npedance characteristics of power
lines for transmtting audio signals. Thus, an
Rurhieg fatharearingetos #26, dhe @gmecmrm%gor@me%%n intesface for peripheral

. {g&%ﬁg?@%&é&%e 'tréné?ﬁlﬁé!t‘ 9@@&89%915’6 Bf ﬁw@ﬂ@ﬂ@n%lﬁ&ﬁﬁbﬂﬁie 114.
s an out put %’fﬁort f hat out put s vol t

a
5 Pieydlagd é’fofMaectgr AL RINDPrE ML ASSRPL! ngpt voltage jevels of .

érQﬁrQ 3@‘“' BN haid aal |ﬁ1pbbéﬂceh6f\/§ro&n& q|0kagelnben/abnalefthat have a
or |ess

as a dl it al & el
\rodigs% levghof %YP%‘%EML{’ 2’?@%‘?&@&%?\‘8? Iy Irye P‘V°v9 b g?“’h"e input
é@mé thaf have/d/vaitageveve! of 2.0Vive nare ailbbe treatad @i @i @lalta high levet
pLah,J evel logic "1". The 25 digital low level and
899| %al hi gh | evel signals have a current of 2mA or
10 | ess. 14/21 AVENDED SHEET ' 26- 03- 2007 Printed:

T Songifted 8RuB0P14 udds Bhiahdnik audio
congl t1on SW?M PLC trans[n%t{ tler npdul e

11
slenals tn onecorigore ensiven Moghies & eptrelied Bhsandiie ) aphgonsiate signal
HRRIPPIN O & Ble GAfectdhs2e pWhah ia0digitdl highnev@l lc@c “1” signal is being

%q%ﬁ S'déo?‘\agcgber bggéﬁbgﬁ wilt éea-gtagt!:c%r(ﬁngiﬁ@ ek raly a%ropnate
15  carrier frequency selected. Otherwise, when a digital low level logic “0” signal is being
fransmitted via pin 2, the PLC transﬁiﬁer module 114 will automatically search and
use a carrier frequency that best matches the impedance characteristics of power lines

for transmitting audio signals. Thus, an external mechanism for controlling the carrier

frequency used is provided.
20 ' }

" Pin 6 of the connector 326 is an output pin port that outputs voltage !eve[s‘c_:f around
3.3V and has an impedance of around 10kQ. Output signals that have a voltage level
of 0.4V or less will be treated as a digital low level logic “0”, while output signals that
have a voltage level of 2.4V or more will be treated as a digital high level logic “1”. The

25" digital low level and digital high level signals have a current of 2mA or less.
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Pin 6 output Transmitter Mdule Status Type of
operation Hi gh Audio signals are received by one ar.

Prmted 25 08- 200g e recei ver Nor mal RESCRAMIN. nodul es. - Hi gh/ PEWSG ﬁ@OS_/OOO 309,

52t

10

15

20

© 25

30

i 5 being established with one or nore receiver Optimal
carrier nodul es arrangenent registration Low No _
recei ver. modul es |inked. No,g eration Wen pin 6 of

the connector 326 outputs a digital high Ievel .1ogic
signal, it indicates that the PLC transmitter nodul e

114 is operating nornmally, i.e. transmtted audio 10
T&egnnalcsncﬂtlcm Staius @f thecBiO tdndyittenmodule fdd ds feleaniped by tappmg

e n t;
O g A oy b 5968 BB SUBPisppansen
belo@ intatdm&ni t ter nodule 114 is not transmitting audio
signals as there are no receiver nodules connected to

a power line. Wen the PLC transmitter nodule 114 is
Tebleah Gpemtion CQf Rimb Af CORMeMeTI6i on 1ink with one or

Rimé eutputcei veTrangmitardedylestals 15 opt i mal carrie Type of operation

Highr angene nt AHM’%S'@E’Warq regaifed &Y © Be ‘i‘ré'i?é%‘ieF‘?ibe’ se qﬂ%’ﬁ‘éleo pgiption

t appi ng t he|-8 put of pin 6, a nmeans |$ prow
determ ne the transm ssion status of the PLG

_-a—d-L-%l—t—& o] LiEP'-e’n\lol | Al o p ||u| év gé‘é,? |
HIgLOWG; gi tal o7 ‘&z bF %%ﬁ*abT%“ﬁf‘ Wit eoélmo recven S%'( ”ef _
0.gis a@mn

oA@nsS TTEr | Rp elékiter kbAules ii@eddr | MBIy control | erNd'dmarataon

(Figure 1) 20 interrogates the transmtter processor
146 through pin 6 to ascertain the transm ssion status

@[’%‘% EE‘ Fﬂ}] &'?,?,Q;tg} ﬁéﬁ H&g%eﬂ 3194 al hqi'ﬁe%!qagcims%ﬁbpﬂ indicates

- uni
mmmapucgparamatmmom 144 s r@eb@tmgcmmﬁ&v lig teangmifted audio

sI Is Efea?ng‘%] Sfé?]é?\yén‘fﬁf‘%Hé dr%&b%cﬁ@&"‘ﬂﬁoﬂﬂﬂeé heyEére pinag of the

reens

user interfaces 170
TRSCIOE STRcouipils 17) TR (P8l s 958l 1 Gienii dhe PLO

 Phshitterfkbddié a{l’lﬁirﬂstﬁd?rtraﬁﬁﬁlm;r@ éﬂxﬁo@gna&ﬁhs anse &g no receiver

%g&fﬂ%{%&? @%dp Ecg%zlpgvtv?r ‘Sneggt | O%n \rkﬁ %?.H? transm%er tnn)%lule 114 is
éﬁt@'rbl&ihg|a)‘dataeu®hmhmgatmn" ik wityreme o wemtrecem modules using

wpgrrféi)g}réﬁién%nt %r‘} % Wil AR alde %ttnlg ééﬁ]\ﬁ@llfc% bhe dlgltal high

I ng an ap pro rlate sngq? E ough
lees! ingic Figndl farlbsoliesttyra digitl foy leyeldeais piangl fgrdas:
speaker unit 104 (Figure 1) and the 15/21 AVMENDED
SHEET 26-03-2007', "Printed: 26-09-2008 DESCPA
FOE 'Stapuos teonim of pin 6. 3 Seeha isprevded o faterminsgthe transmission

%igfug Wehd ) pite® t@h@rﬂrﬁ@mﬂddhl%g‘l SAUMGheVhEhary hontélleri €% (Figure 1)
requency used to transm d| 0, Si, 8 s is chtﬁggr%g

i oBRies e BB APEoSTo P gua DT i geceiiafh smission
status of the PLC transmitier module 114. The transmlssmn status is shown in the
-display unlt 162 and the second display unit 176 as the bar charts 166 and 176. The
transm:ssmn status is also shown in the display screens (not shown) of the user
interfaces 170 and 172.

The muting of audio signals being fransmitted by the PLC transmitter module 114 is

. achieved by sending an appropriate signal through pin 7 of the connector 326. Pin7is

active when there is a digital low level logic “0” signal present. The primary controller
144 (Figure 1) will invoke the mute function by sending an appropriate signal through
pin 7 of the connector 326 to cause the first speaker unit 104 (Figure 1) and the

AMENDED SHEET | 26-03-2007'




the second speaker unit 106 (Figure 1) wll stop
em.tting sound for the.duration that the PLC .
F‘rmted 25 09"2@%sm tter modul e 114DESREAMID sel ect anot her PETY$@r2006/000 309
frequency. 5 At this point, how the system 100 (Fi’ gure
1) achieves the selection of a different transmi ssion
carrier frequency, fromthe iggitially selected optinal
carrier frequency, and the selection of a desired
audi o quality node is explained with reference to the
work@:]wg[P pins 2, 6 and 7 of the connector 326. 10
esker Uit 106 (5o’ Llerstoreemittingfeand iwben fte carrier frequency

[UsBB I6TkrBALAIN alllio AighkR §|g g, t 4l
THe JoruaRerR adio iR 8 5\@ s, 'lﬂlggg&a aléefh}g.}’t‘{g 104 (pﬁure'l)and

tA@8grong spsg "é'P‘t‘ 06 & (cfdﬁyé% &l Siopamiting Spynd fﬁéfhﬁudgfatlon that the
friamvaneidranstiurf 1 eDakds 18 sMdzt driRtb ettiePRddienty

5 transmt RF signals. 15 Figure 4 shows the 8 carrier
. frequenci es (402a, 402b, ..., 402g) available for use

At _tmshmidﬂl_ﬁotgr mals:arytstehenloma.gh@ i)lécrﬁéw‘aiee Uhe shlechbie Bf bl different
[ ing._the signa r uenc
SRR eE neuthed "BnE ity o opfiel i fraegey. and
ﬁrb@adelectmm 4f a [debigper aid) quaiityonadsi is akplgined it ceferehéeetolies working
for exanple carrier 20
E&E?ng)%ﬂﬁgfzhef%%ﬂ%ﬁWansm t:(elrrmrmdul e I114 (Figure

10 1) continues using the 'carrier frequency 402a

reRA SeSsprtdf f W@%&H@F frgﬂlﬁﬁgleérférstidﬂgn%‘éfonr}ﬁ aLF% Fignals through a

transm ssion S causes
PRWET be.-f TBg lﬁ’éﬁ?csvarzﬁo’z%ﬁrtrbom o useisanyt ang of Bwf these 19 carrier

GeAlentiduPat BRNAThS Highfreqd@ndyBarid SNEHHLE 81191z 34 abi PMHz to
_ he sc?IRZ:cted carrier frequency 402a is output through

aﬁ‘S'g S§RE connect or 326 (Figure 3) and reflected
15 on the display unit of the renote control wunit 142

i 42 (i .

t(FEdeLﬁ’é‘ %gshélvs tﬂ_o.? g dfaﬁog?tﬁ%gﬁ% égo(ttli%%i] Jolzé,a 'y Qggg%tjév%fi%%? t&#'lse by
IhmF’%@Trguweﬂt@o mpdute i34 (Rigire t1 hwhm@!staeadigmtma BF sigoaliftom a high
¥ uéfdygjffa%l% MH:??A ?:%h@@@ﬁnh?o AR HEPLE HBALAREY module 114

SS . use 30 transm ss
F‘Qt’rﬁ’e1 )F@'S‘t%‘?“@ﬁ"r‘éﬂ% Se'@‘gﬁ dbs Bestynilipl erpran dreguenys & example carrier
20 d@quérely 402a e PLE tdhamitteR ﬁﬁ)dbleClGWFigﬁ@Lﬂ)to@bﬂir@eE Qlémg the carrier

((ﬁ%ﬂbén%g élt% tlreagl%msgséfg\.}l [5 Vgg'en%:ste eemﬁr,me ér?rtgg t %?ngfnlsie%g\ of RF
Eiinglsr ea®eswihel selee’tedvearaendlfrgqumcy #02h tb eberomeognsuitable for

anmﬁbgg%ngnqlgg%g he primary controller 144 (Figure 1).
Alternatively, the PLC transmtter nodule 114 to

sel ect a new carrier frequency, a Universal 1 6/21

35 AENRESLRRT, 200%sted bk PflaquRic - |
s Belol et i S st o Peaufis J0 2Rt e o o
Of the connector 326 (Figure 3) and reflected on the display unit of the remote control .

unit 142 (Figure 1). The remote controf unit 142 (Figure 1) can then be operated to
command the primary controller 144 (izigure 1) to instruct the PLC transmitter module
114 (Figure 1) fo select another carrier frequency (402b, 402¢, ... 402g) to use for the
30 transmission of the RF signals, especially when the selected carrier frequency 402a
has become unsuitable for continuous fransmission. When the remote control 1_42
(Figure .‘I) is so operated, pin 2 of the connector 326 (Figure 3) will receive a digital
high level logic “1” signal from the primary controller 144 (Figure 1). Alternatively, for
fhe PLC transmitter module 114 to select a new carrier frequency, a Universal

6721 AMENDED SHEET 26083007,



As rehronous Receiver/ Transm tter (DART) conmmand

LCI:[CR]" can be input into the PLC transmtter.
Srinted: 26—09-200&1u| e 114 (Figure 1)DESBEAMDnew carri er frqu@ﬁé@ﬁﬁ@OG/OOU 309

sel ected, the nute function w 11 be invoked through 5

t he sendl ng of an appropriate signal through pin 7 of

the connector 326 (Figure 3); The audio quality of the

RF signal 140 (Figure 1) is cat egorised . into 15

different nodes, with each node having a

correspondi ng san‘pl ing rate and bit |ength. The ] ]

feliactacrioss i Receyer/Biansmitet SUARTY eoramandrbH@SIGRE can be input into

j - able 3: Characteristics O
tiédgpgwﬁlﬁjﬁﬂmé%é&ﬁéﬁg FI%JrQ1 te Bit length Mbde down
Mode up threshold PER threshol d PER 15 44.1k 16bit

4 k /
V%ﬁ%’l % /%gf%a}nle%‘%%qa%%yl%éefe‘éae@l thleﬁ’ﬁhtb f&n%@élvgﬁﬁe I%\E:jrde t;\)rough

5 thelsandinooyian appopriatesignal MOHQQW 7 Qflthﬁﬁo‘ln%t% >8P
- 1-255/255 1-255/255 10 44.1k 8bit 1-247/255 1-247/255
9 44.1k 10bit 1-255/255 1-255/255 8 44.1k 8bit
Thepgufipsgalty 26 Ape R signab (4G Frigure. Ho's spiegorisodita s diferent
n?h?&%sz whh teadh %Mezl%ﬁnr& Q%Bfrgﬁﬁ)ndﬁ ?s%kwpﬁhg traté -ahdiTBiReBgth. The

22471255 235/ 255 .1- 3 22.5k
FpraciersBey et SesnongiesArs Suaasif e88 205

10 1-204/255 1 22.5k 8bit 1-204/255 1-204/255 Returning

t transmtter nodul e 114 has
ta&[ee%'%g@ C%éé'sg 5%@‘?5"???& frequency to transnmit_the

RiMalegn3ISatdiig rathe PBiGemgﬂadMﬂﬁQ d@rn modul éﬁﬁﬂqkﬂ)vvl | | 115
transmt] the audio lsi d RERR; g _
audibo qudtify mde (@ﬁl ahl - 2#/2"' 8l A;ZAZ/Z Frie

fr dquend@418he pri nptPtcond ARAT

PLC3% r andfilkt or nodii8oit114 aeﬁﬁézgl’;cnnfr rzss/zma
L hel2di splayk it 16p190Rd 1 RA-24248% di spl R l4A%S 17
to i spll A9 €he audi h120680 g d1206¢ 2% hde Svna¢$/%s=y :
PLAO r addhikt or nod| S8 114 | 1RA 25Bnal Ly 1241255
CorPesp I’f’ﬂﬂhd cantr 'IiOb‘gl ﬂnr|1§25M\35Ehp cnnﬂ"%sg/iz

scr8ens |@AdK  shown) | 8% t he 1256/ 258 or f adde2547@55 0y

2

%E

7 32k 9bit 1-204,/255 1-204,°255
6 32K 12bit 1-247 /265 1-247,/°255
5 32k obit 1-247 /255 1-247,/255
4 - 22.5k 10bit 1-235,7255 1-235,255
3 22,5k 9bit 1-255,7255 1-255,°255
2 22.5k 8bit 1-204./°255 1-204.255
1 22.5k 8hit 1-204,/255 1-204,255

Returning to Figure 1; after the PLC transmitter module 114 has selected the optimal
carrier frequency to transmit the RF signal 140 the PLC transmitter module 114 will

15 transmit the audio signal using the highest possnbie audio quality mode avaﬂabte to the
selected carrier frequency.

The primary controller 144 coupled to the PLC transmitter module 114 sends a control

| signal to the display unit 162 and the second display unit 176 to display the audio

20 qual:ty mode selected by the PLC transmitier module 114. Additionally, corresponding
control signals may be sent to the screens (not shown) In the user interfaces 170 and

172 at the speaker units 104 and 106 respectively. In this manner, the selected audio
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— 172 at the speaker units 104 and 106 respectively. In
this manner, the selected audio 17/21" AMENDED SHEET _. ~
pnnted 25 ogﬂgof.b@ 03-2007 Print ed: Z}EQQPA(WB DESCPAMD PCT/ %T/SG 2006/000 309
2006/ 000 309 is quality nmodé~is displayed in The
di splay unit 162-and the second display unit 176 as
the el enents 164 and 180. Hoyever, when data
transmi ssion errors occur due to fluctuations in the
- power |ine 108, a high audio quality node, for exanple
audi o node 14, may no |onger be achievable. The PLC -
&él@&{@déﬁ@lﬂusﬂa@d 3 t&é@.smdyl urfit®2 dricathersetori dibglayREnit 176 as

tt@xﬁinal At Sa&f%lcﬂgﬁ@ yp \’A{%{/qrﬁgm Brcfaﬁg talan%mggig Io?g ic%r due o
fi&élﬁétlo?s\e ndthegpaehine mﬁltarmgh audio ahalttpmpéé.rfeswamme audio mode
L%g?%ﬁ?ﬁg%r be %g\ﬂ \ga%o LS bEeli@hshiter ﬁ%'dﬁl‘ét A4 LiP R transmit

_ na Iy, correspondi ng control
5t QRalgaalre usingsdnwer audihauality meds ferempliroamdo Rdg fe- The

E%%%cén@nroﬁérf‘ﬁﬁ eru%n n&otﬂ&%ohﬁélﬂ#&tal ‘ef:ﬂfe)fresﬂ_lﬂ% elements 164

cont r ol can then oper at ed
ahdstaluin dishlay Rhe selpctedalower tauglity rma@ﬁ ‘e Adeliopeii doggpponding

&&%EE naféarﬁéy 6d sér[t?&ﬁ"%@%e gﬁ&' s@no@lﬁ) Htﬁé‘%@értzhﬂel‘fﬁcdsl‘fﬁ’o and
0 he 0 ality no

Wtreen%anvehemne arimEnpEentalen S ?ﬁtrg‘lfj\en h%ea?féfeﬂlfﬂ insictfpe PLC
10 tﬁpgﬂgﬂﬁptﬁ”ﬁgﬁg{ﬁng Isélggcl f{dém@g:r}érrgzﬁg%@dc? IbaﬁeMe zt gareniting the
Rfusionely 14 e the [igp rﬁLg!ChﬁHﬂg\l mgq gf_%fng{vre o th? t%?_gfﬁ'gns(?mtter
il @14 é4n Wl prepadgeanmed diyhthe wwmammoetr@@r riddrto only transmit

i to t 4
- ayapy e B ARY bhet T Rk ad ibad I tls Manbr, the PLC
. tfanenpm mpditls dAatl seles anethansyitebletcaEioriregueiey fio ranpmit the RF
15 . 95@ ?eaft LB dﬁréq lr%iaj'lf @H E¥rrdR d6ieciBY c'aFr%? kbquditg iPlkable to

ter transmt the RF si gnal 140
. -tmntstmidﬂne RE Isisorl 149 am@tmeﬁﬂeftrﬁé av#*aﬁlgﬁ%'tv fO4eRF si gnal

140 is above a threshold audio quality 20 node.

%'&aﬁgﬁ rtﬁqi’s@gﬁ%nﬁégnﬁlgggggf kqthgtllh Plr‘n% {h{eaﬁf r@l&ﬁeﬁ M40 without
- &@hmn@rwrg:r@u het tramangtiedi Rt signalysi0eim ab@@te @p@r%);\lc’@nam quality -
20 %%Slgfgih I %&H@r ﬁgnﬁc}rgzﬁa{heﬁ% tr%%ﬁermuﬁym%ﬂ%s to use

ani sm | owm ng sel| ective

tqa addntey intitedly ¢hoaers wREIST dforR thratighost rine l?éfoFFhaﬁﬁq qReggjion for
géh%'ﬁmﬁ'% the? ?ﬁFaQQHaﬁ ‘ﬁloceﬁ'E@éMﬁhé ayslem 280 privitesea methamsm for

conponent he M tsubi shi
. al@wmgmbctwmad iqyaify mage trapsmipFon f?e'"@’f?%‘)ﬁﬁlhs Mansitted audio at

JL BRBHain [hel. sane reference nunerals have been
~ used In indicate the sane conponents.in Figures 5 and
25 2. 30 The PLC receiver nodule 122/132 interfaces with

Figeremel ttiowsUA Cdonfpanetitelagoutsett tk0 Rlitstisto LI@hD@h‘@l\ﬁ)d%é} receiver

6"935'%12%”2%%“ Je el B bR, O e R Riggs Hidnerals

Hexd (s dsbdin indisgte the seemq/cmmuengen Pigures 5 and

30 The PLC receiver module 122/132 interfaces with the multi-fqnction stereo set 102
through the power line 108 (Figure 1) through the appropriate connectors 522, 524 and
526. ‘The connectors 522, 524 and 526 are devices that respectively comprise 2
electrical contact pins, 8 electrical contact pins and 12 electrical contact pins. Thus
the pins allow peripheral devices acéess to the various functions the PLC receiver

1
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el ect-H-cal contact pins, 8 electrical contact pins and
12 el ectrical contact _pins. Thus. the pins allaw..

P

Printed: 26 09-2008' i pher al devi ces ad¥eSEPAMDhe vari ous f unct, PERASE RE0B/000 309

19/21

10

PLC receiver 18/21' "AMENDED SHEET 26703- 2007 Pri nted:
26- 09- 2008: DESCPAMD; PCT/ SG 2006/ 000 309 19 nodul e
122/132 can perform by sendijpg an appropriate signa
through the appropriate pin. The pin assignment for
the connectors 522, 524 and 526 are sunmarised in
table 4 below. The third columm of table 4 is used to

rddddlec‘m%% ARtvanperfortrhlby §ﬂndingarqamg@pri§ha sigral dhroeah the appropriate

gﬁ% Ip}ne%s%[gﬁh{eﬂfjfp? ﬁ}eﬁ%nné&o% 525" BNSLHd &@aé'sﬂﬁﬁ*ansed in table

receives or transmt S a
4sbsgm| The difiat calemp of table' 4 iy uead'p Id@@@ﬁ avhethes ithe pig in question

réc%;ﬂe%o% %‘E;%?P frefeggg %'g% Wﬁeﬁﬁgﬁk& gfﬁ'ogefgﬁ'ﬁa gﬁ r@n'fout“) or
rdaEives altrafesmids a@gn@.( ered\s. as@fg@lgdtd@perymg:on g'@znqantaneous

clfaﬁ"r%{ n&CLO0V RF Si gnal (B2P3-VH JST). 2 In/CQut AC OOV
Ignal 524 1 Qut Analog Audio Right 1 Vrns nax
(B8B- PH . Channel Signal SMB/JST) 2 Ground 3 Qut Anal og

AU 2 Flrr?ﬁ\&m@}ﬁéiﬂ ebr GonietoreBee, 531t gﬁ@tizm - Ground Power

Qllnﬂl \I for ' lLn \Nee? udin Qrml H i I'V"uE. = WA
GPnoRetr Gr ou né'," CartRot £ gr %mf?a%"?%OFDJ 71 nj@&? i
DC+3.3V..8 I WO\l L1510y 528 1 o ound—{({BLS @?QS g
28 oot | :ér_n.i_er!—“%é!ca\ﬁr1 VRE Sgnaly; o SB35
524 1 Out Analog Audio Rig 1 Vrms max
(B8B-PH- . Channel Signal
SM3/JSTY - - | Ground ‘
3 Cut girg‘;::? Audio Leff Channel 1 Vrms max
4 - Ground Power supply for
5 ¢+ |ln Vee3, | * 1 audio amplifier
DC+5.0V -+ 8.0V
4] - Ground : Common - - for
+3.3V/+5.0V
7 in Vee?2 DC +3.3V
: 8 In © | Veet DC +5.0V
526 1 - Ground ) _
(B12B-PH- 2 In Optimal carrier assignment | Active high
SMB3/JST) function Relocate with L->
‘ - H fransition
3 - I NC
4 - NC
5 “ NC
6 Out Display connection output | Operation: Active
status High
7 - Out Mute control input Active Low
8 - NC L
9 In Registration of group Active Low
identification number ‘ ‘
10 in UART (RX) : 1 Serial interface
11 Out UART (TX) Mark: +3.3V/
Space: OV
12 - GND

Turﬁing to the connector 526, the connector 526 provides an interface for peripheral
devices to access the receiver procéssor 148/150 of the PLC receiver‘module
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—= —— 5 NC 6 Qut Display connection output Operation: Active
status Hgh 7 Qut Miute control input Active. Low.8 NC
Pnnted 26 09-2008n Regi stration of :PERGPAID,ve Low identi flﬁféT/S&QOOG/OOO 309
nunber 10 In DART-(RX) Serial interface 11 Qut UART =~
(TX) Mark: -+3.3V / Space: OV 12 - GND 10 Turning to
the connector 526, the connegfor 526 provides an
interface for peripheral devices to access the
recei ver processor 148/ 150 of the PLC recei.ver nodul e
19/ 21 AMENDED SHEET ' 26-03-2007 'Printed : 26-09-2008
123CPRING $FdTe SBrecehZDE Roitput @inipa thabouipits veltage levels of
g.%%n&cm %erha'é??n lrﬁpéct‘féneé”oplé"otﬁ'dnﬂﬁ@l; t ddi’;ﬁ!t RYBRUMEL have 2

volta evel around 3.3V and [ eda
| wt@@ﬁiem@ 455t 556 Wl b e aledloa Al o oyel1baie, 31 Wolg output
S’Eans hhat pavé ﬁsv%lté!@el ﬂev&] %f Qrtﬁﬂérerﬂm%sw:ﬂ b@'t@aie@' ag @B{gltﬁ\ﬁ?éh level

) 0 ile nal s have a volta
5 FOQ{F‘eﬁ .ofihe dwaHPWﬁ%weéam mglt%ehlsfr @aefe%\wis havgi pyregn of 2mA or
- lgh level 5 logic "1".- The digital Iow |level and

digital high level signals have a current of 2mA or

| ess. The link condition status of the PLC receiver

RE hiEcohdiRioh JRatlisoftRs PLAIEEMED YnddaRP] 7291 32t @ei@Hﬁlﬁéﬂ by tappmg

gnal at he conne 0
Biebipy:loch hain Satie FoS Rt En 1am et SEpR gl grgnariccd
10 Gplewat tabe 8 Pin 6 O Connector 526 'Pin 6 output
Transmitter Mddul e Status Type of operation Hgh’
Audi o signals are received by one or nore Nornal
d'pbfeét Opearation & Bin § OeComettdré28 H gh/ Low Link is bei ng

_’991‘6"%?@#?”?” Wb REMBduld Stafgs LT TS Tt T eT OPUT MBiyne of operation
Gh' TOUTK R, shbIe Ba¢etalved by 618 o7 tord 1 0N LOW N¥eal operation
transm tter |[edsthies mddaksed. No operation )
High/Low Link is being established with one or more fransmitter | Optimal carrier
modules - arrangement

‘| registration

Low - No transmitter modules linked. : No operatibn

) When éin 6 of the connector 528 outputs a digital high level logic signal, it indicates
15 that the PL.C receivér module 122/132 is operating normally, i.e. the PLC receiver
module 122/132 Is receiving audio signals sent by one'or more transmitter modules.
When pin 6 of the connector 526 outputs a digital low level logic signal, it indicates that

the PLC recelver module 122/132 is not receiving audio signals, e.g. because- there

are no transmltter modules connected to a power line. When the PLC receiver module

20 122/132 is establishing a data communication link with one or more transmitter
- modules using optima! carrier arrangement, pin 6 will output a repeating sequence of a
digital high level logic siéna! for 0.6s followed by a digital Iov;r leve! logic sig_rial for 0.4s.

Thus by tapping the output of pin 8, a means is provided for the fransmitter module
25 114 (Figure 3) to determine the receiving status of the PLC receiver module 122/132,
and in turn the transmitter module 114 (Figure3) will set the output of pin 6 of-
connector 326 (Figure 3) accordingly, for interrogation by the primary controller 144
" (Figure 1 } as described above with reference to Figure 3.
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When pin 6 of the connector 526 outputs a digital high
..Jevel logic signal, it indicates 15 that the PLC .

Prlnted 26~ 09-2@08i ver nodul e 122/ 13[2ES§P@4MBat| ng normal |y, PCé'/SG 2008/000 309
the PLC receiver modul'e 122/132 is receiving audio T
signals sent by oneor nore transmtter nodul es. Wen
pin 6 of the connector 526 ougputs a digital |ow |evel
l.ogic signal; it indicates that the .PLC receiver
modul e 122/ 132 is not receiving audio si.gnals, e.g:

because-there are no transmtter nodules connected to
&P dwel P GeBNetiprepG ifearPinpuf et inainagosnts irpull soljags devels .of

| o BBV kB hAY aR wﬁﬁéo%n&é’%ﬁbﬁcm oKey) !hi:tﬂlésé alsthAMavE & voltage

go‘fei 1$‘g(smtter nodul es usi ng rier

HE; ftr e willbeiraatedhas Btﬁigﬂai Béb'é&@' logic §¥qwhiteciapuitsignals
ahattHagé harbltégegsvéleflﬁb\/l&%@e ﬁ:hl%&keaftéH as,oaé ltél@l’id[quwlg ic“1",
by a digital low level |ogic signal )9

3 tappi ng the -output of pin 6, a maans |s prow ded for

the hoeiyson dudis si@ﬁﬁiult@w%&e&éaéec( Ey%& eL3) re&&vé}ah&!d@ R82/132 is
CQI er. nod

the. receiving status of .th
SELSEEY Sarithe i o et el M i s @ agetor 526. Pin 71is
(aebguwbd®) therd Is 3 digithlnewdesep ldgicof0” ﬁigﬂaﬁpr@éentc Gheeatikte function is

AT 08l RV loh NS S B W i an -

10 ippropristeaiignat to pio 7Rfdbe eordiecR0 /528 oANWENPIEDreidET module 122/132.

B s D] PRI o
isapend gpeakeydimnit 1084Figatec Bwill stommmittinglsourd Foeinstancesfthe primary
pRERr 345(‘!‘-‘@]%@ 15‘ﬂrﬁl |ﬁ\§bkbqlﬁ@ %F@ﬁn@tfon%?%ﬁqﬁe %Qllf'g' fréd'll%%y used

%gnals th@ a volta evel .
BB e el B ohapgs et aire it seeekeriul Do Giotre 1) and the
15 whtdrel speplér wiitgTiE Figurd1ay willcstep amitthd agehd Y Ble @fratdndken to

. %%egpé@t%Icgmg?fré%ueeﬂfg?d as a digital high level logic

‘ audi o signal s being received by
the PLC receiver nodule 122/132 is achieved by
i O and i %g meoafn'ng&ﬁr 5b¢ Q?llvetag Vagyé}r%{ ﬁ\'té?‘fa%e %r HEBLC receiver

connect or
@1%%1 22(1@@, tp E¢apechivel r@cem)e ard faagmipWARS pignalph éthn e system

20 f1ooqhg@rré 1)3s opém&h%d thed @&t &%&Bﬁ@spé&épm@ ‘Fogeénd 1086 (Flgure 1)
. sendl-n

Bt B PPRIOLAE 5o S S PRo adne i LBrib RO sad03ia pin 11

the PLC recei ver nodul e 122/132. \Wen the nute

i igeO e e r_.unit 104
udﬁeébﬂl’émétgé{ t%ﬁ éjpeltsglg ﬁ&fllé%l%ﬁlge gﬁﬁhe{t Bherctqgl \@HIPEOFB and/or
mddi’r"csttms aayt be ngadmlﬁmdhe Foesénisinwerdien adeshpwh niar the  specific
d n
25 BARCHRORRY el SEh S b Mo Lol bOBabR ey rosaly
Aagrived. heairesant emhadimts aTh,ethenefcge tg pe@bamdemad in di0éspects to
bEHIRrSivd second speaker unit 106 (Figure
1) Iw{r?lvs)aggl?‘gﬁetgﬁcﬁ% sound for the duration taken to
sel ect another carrier frequency. Pins 10 and 11 of
the connector 526 serve as a serial interface for the
PLC recei ver -
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—mnmodul e 122/132 to respectively receive and transmt
UART signals. Wen the system 20 100 (Figure 1) is. ...
Prlnted 26-09 copEr ated at the fi rstChMSﬁ@dDd speaker units HM/@GCEOOB/OOO 309
, 106 (Figure 1) end, ar "appropriate si gnal is sent back
to the-multi-function stereo set 102 via pin 11. it
w || be appreciated by a pergon skilled in th;lg -DG 1
- that nunerous variations and/or nodification rrg/ lpe
made to the present invention as shown in the ecific
25 enbodi ments without departing fromthe spi rfE @3- 2007
scope of the invention as broadly described. The
wt enbodi nents are, therefore, to be consid d
- " respects to be illustrative and not
restrictive. 21/21 AVENDED SHEET 26-03-2007 Printed:
6- /
o AR sie R A Ny o SRl el peder g Srinchg:
5 £a)am@rmrvﬁﬁ@faauaﬁo signal s through. a power |ine

BNl ot nftile audio §68urcd cBrpaRdnts; di spl ay unit; (b) one or
nore audi 0 source_conponents; (cC power |ine

(R SRTCHiEHPR FaRSTGATEdUE @sm@ad % tﬂ@r@%\k@? which

I Nible WigeRsm Riuidt Sighsiaféhtl the aaldic® SSM@@adonfﬂdﬁBhtbhﬁto one of
audi 0 source co onent s into one oéwaflfferent aud

quadiifargntrAvdiosJualiy medasmasin onef @ ikl ayglakie GRrger  frequency
10 cawé@k;fomﬂjmncy 10 VI a the power line; (d) a

f .
T Pt orrRE vt B FiRp oo atinio PRRER Pt peer eyt

povmmmwmtat@omtmmememrhne cameinicetion irankobiter module in a duplex
g?%us S?E?ﬁfé}r égﬁ CHERGRLLISH sLR b %S%H%Sfré)dhency signal,

e uency signal, . sendi ng
corfangings gondro! eignphio B\B. Wﬁﬁwd#'%o&}vay"'hm ispigy dfes gragmission
15 L heﬁt&tﬁ@f&:ﬁ%&%ﬁbﬁﬁ ukBr, Sistludsng PE tfé:nﬁr“@ﬂév nﬁdU%&b .change a different
i nstructin rans e e to chan
o A ey 9 e LA g S Sy RO giog; itelecting
basgdicosburt®Sront ﬂrfétd’riéCdrlnfiﬂie aadid ssdceebmﬁgnerwdl 0 source

{{t%)? n}'rsg & o o gr 8 I va aauﬁ]rlsp pg\g%r lhe c%mm%m)ﬁ reée?\)er "i]nodule I;OI'

avil ng
commmsaam wnareﬁc%qwer:y rﬂndu¢>ératmg ﬂp?r eudigssignpl deam jthg carrier

20 SR A %l.g;re‘a%ftﬁ&bw@r lﬁme@om@mn@@@aw.& Fs@ﬁ‘alt he .

car rier equenc coup nggel [r oct
out‘ﬁhbﬁr?k%ﬁ‘etweédﬂ? &ogiwatlowéwwei sveé?mr?f#?@ y selects
CONARIAN @aaﬁérqféqhéﬁdjﬁmdeaain mﬁdbﬁc@umawﬁémsml dfyths ebwert line for
initial" carrier freguency based.on edanc
* chelremiselegieior rer B R SRR aa) Y JARGHE 4 fyio sionalin
befiggitest hassisté autivgqudiey maodeothei tgaraimittandmodde seletts 4 Mdifferent
audi o.signal in ﬁ%i h -possi bl e ks AR -
I R e
signal in highest possible audio quality mode by the primary controller via
activation of the user interface based on user instruction when data transmission
errors arise due to the selected .carrier frequency becomes unsuitable for
continuous transmission. '
30
2. An audio system according to claim 1, further comprising a second speaker unit,
having a second power line communication receiver module for processing carrier
frequency and extracting the audio signal from the carrier frequency, coupled fo
the power line for qutputting the audio signal.
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N

5—eaftier frequency instructed which capable of
continuous transmtting the audio signal in hi

ighest. —.. . . .
Prmted 26—09-—2@@3*& bl e audi o qual i t@LNi&I%Q\NﬂE) the primary conﬁ%ﬂﬁ@@?qfﬁ/ﬂm 309

10

15

20

25

30

204,

via activation of the user interface based on user,
instructi on when data transm ssion errors arise due
to the selected carrier fregwency. becones unsuitable
for continuous transm ssion. 30 2. An audi o system
according to claim1, further conprising a second
speaker unit, having a second power |ine

communi cation receiver nodule for processing carrier

B3I egy su&g XL BRLIE gsairh§1 %Hdlzomheﬁadmﬁrrsm@ é F&?note control

carrier trequency, coupled

out FRIEEH wgrepﬁée ansaﬁlowsacgﬁ@tﬁ thg Pr'waﬂ%@eﬂ?r ﬁﬁﬁwﬁ femote control
26- @ 20071 Printed: 26-09-2008 CLMSPAMD. PCT/ SG

2006/ 000 309: 23 3. An audio system according to

claims 1 and 2, further conprising a renote contro

YENERaukR éﬁﬁ#ﬁ ¥BcorHifgab dfmact to/ 8! Qhbem ﬂnfst @péaker unit and/or
control ler froma renbte control unit. 5 An

udi o

sy staopnd speaker it fartharagomprisinga @roqﬁﬁg?relvﬁthf an éjﬁer :nterface to
SpeakRe theprimapdémrolesecond speaker unit further
conprising a processor with an user interface to
active the primary controller. in 5. An audio system
& cAan daunlg: systerh adccodijingwire cleim 4, mhérelnsmesﬁfefahmakahlunli andfor
andé Uond %ﬁ%%ﬁ uﬁlpﬁﬂﬁgf c&ﬂ?ﬁsﬂdjé tr&ﬁ&te%ﬁl?&l' B @ receive signal

€ Co sensor to recelve si to acttvate
t hetomqtrvmsa $hecsimans Fereiollentheugh thﬂw@rom%efefmla remgia gentrol unit.
renote control unit. 6. An audio system according to

“claime 3 to 5 wherein the renote control unit fur

B Hoapdip §y${gm@c§@g@g dRFigireg 3 f 2yversin thd‘emog,-vq:qj@'o} unt further

- Vi SEGhpddiy &@é@ﬁ@ar?ﬁ:s?ﬁ?ﬁﬁ& 't@BroSfdatvlé%aE ifdicdtb® olegération status

sstemfromth rec:lved om.t he. prim
bt Bp pidio system ol e veReCiebmiven KOP iy ia Ephiater.
to 6, wherein the power |ine _comunication

7 aRy ”‘ah&?osﬁg%h” ScdePdifi E{e i E' ¥ @d’rﬁ‘e%@ﬂalﬁ Bl 9Bwer line

absor ber otect t |o system from power

fl uGQFUfalPW@ﬁ'Oé)nféﬁfﬁﬁ\iﬁ,ﬁf naefulR is ?*Sﬁﬂw G9BNRqted R ghEge gbsorber to
AN Bt @ YR IRIMBRERD Frihithwe? fib@bih dnd fower sohRs i the power

the power line ‘conmunication receiver nodule is

el el cal | y connected a surge ‘absorber to 25 protect

t he aud| o system from power fluctuation and power

SéJ g.e faurx “r)n tsps?erﬁoaccordmg % claims 1 to 7, wherein the power line

communication receiver module is electrically connected a surge absorber to
- protect the audio system from power fluctuation and power surge from the power

line.

9. An audio system according to claims 1-to 8, wherein the audio éource components

are a disc player andfor radio receiver.

‘10. An audio system according to claim 9, wherein the disc pla'yer'is capat?te of
reading disc in CD, DVD and/or MP3 format.
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9.- An audio system according to clains 1 to 8, wherein
o .the.audi o source conponents are a disc player.and/or— . ...... .
Printed: 26-09-20G8Ali 0 recei ver. 30 10CLMSPAMDO syst em accor di RETHBE 2006/000 309:
T claim9, wherein the disc player is capabl e of
“reading disc in CD, DVD and/or MP3 format. 2/ 4 AMENDED
SHEET 26-03 20Q7' 'Printed: 26-09-2008! ' CLMSPAND ~
PCT/ SG 2006/ 000 3091 24 11. An audi o system accordi ng
to clains 1 and 9, wherein the audi o source interface
"selected fromthe g_roup consisting of a nmenory card
i dafreaydia sydem Aradiog e eeimsrd @nd @ woawd theaydipguyies interface

fOrgefRBREEIh NEe ?{)dfﬂlgréoﬂ%&d“g{ g gﬁ’é&ﬁ&y%@?ﬁ ?ea‘aegrhig&rﬁ&lqe source

- for connecti ng n external audi.o”source. |
audnedigpgeadaraet adentergior somnegiing aporigble harddisk &nd & gennector

POVB cdnnBeing®6 A WRiefl hdtlio So@gem tter module is
capabl e of tgransm.ttl ng a first and second audio

5 signal conprising a left and right channel from sane

APOAP SRKY GystekD abdordivg 23I0EIGnBY St &6 0FC @hdieng the power line
clains 12, wherein_the fi{st spe@ker uni,t

; / L.further
corformmeyfigatign tappmitise Medple is £app ﬁ@@ﬁ@%@ﬂ%ﬂﬁﬁteﬁd‘% gpeond
t heaudiag siingd ewmpriding e leftcpamight crainheliroreseny audiosourbe
.through a swtch nodule to transmt the |left and
right channel fromthe sane audi o source. 15 14. An
10 38040 aayistsyetear acootding t¢ olairheii1@p whareindher fiist spdaker unit further

second speaker. unit, ha . ker c | to t .
S ocomPraREas b Hebitoand righP SRSler GRUBRE o Mol ISt power ine
t hra@oghurcation remiiel ectiolet taosgti @ swieh inefiule dm trangrgihthe left and
Ch%@khéﬁn%fﬁ&rﬂﬁwe%%ébur&?“Ce- 20 15. An audio

systtem according to claims 2 to 11, wherein the power
Jline comunication transmtter nodule is capable of
15 HaamsELdibishgem doch@ingaodtime ozgdwhandt theSegtxal speaker unit has a

conprising audjo fromtwo, different i Q. :
¢ nererra Qe o, B8 Heeb Py iR, PP B e Fhoaui
si ghalughradmixhraodee tnuarspetitberieftiand righicehiannsl frap® thehgame audio
second audi o-signal. 16. An audi o system according to
cl al9%%°®1 to 15, wherein the primary controller is
capabl e of instructing the power |ine conmunication

50 transmtter nodule to check for the best carrier

frequency for transmtting the audi o signal .upon user .
451 AW s8Ydip, systgm according t0 claims 2 to 11,” wherein the power line

communication transmitier module is capable of transmitting‘a first and second
audio signal comprising audio from two different audio sources that the first'
speaker unit receives the first audio signal and the second speaker unit receives

25 the second audio signal.

16. An audio system according to claims 1 to 15, wherein the primary confroller is
capable of instructing the power line communication transmitter module to check
for the best carrier frequency for transmitting the audio signal upon user activation.

30 .
17. An audio system according fo claims 1 to 16, wherein the carier frequency is

radio frequency.
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17. - An audi o systemaccording to claims 1 to 16,
wherein the carrier frequency.is radio frequen

(o
Printed: 26-09-208' AVENDED SHEET 26CHWSPAOM. Printedi 26- 09- 5 é%{fésa 2006/000 : 309,‘

e

CLMSPAMD PCT/ SG 2006/ 000 309 - 25 18. An audi o system

-according to clains 1 to 17, mhereln the carrier

frequency ranges from2. I\/Hz;;5to 20 MHz. 19. An audio
system according to claims 1 to 17, wherein the
different audio quality 5 node each has a

- corresponding sanpling rate and_bit length. 414

iCSHEiEM aceoedingg jms 1 to 17, wherein the carrier frequéncy ranges
from 2 MHz to 20 MHz. '

19. An audio system according to claims 1 to 17, wherein the different audio quality
mode each has a corresponding sampling rate and bit length.
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