Audi 0 System FI ELD OF THE | NVENTI ON The i nventi on
relates to an audio systemfor transmtting audio
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househol ds have power sockets that are coupled to a
common power line, the sendi ng1 of data through the
power |ine, know as power |ine conmmunication (PLO),
serves as a convenient way to transmt data froma
transmitter to a receiver., Iy teinPecause the data
transm ssion nedi um al ready exi'sts wi thout the further
need to install further infrastructure. There are

Iﬁﬂgy_\ﬁcgﬁ_ﬁ_ltzrlﬂv m-kmar and recei ver nodul es that ser\}e

ena ransm ssion of audio signals through
t e muwetrori relades Sormp afdio mysierk fviransohiities audicasignals dhrough a
W frequency to transmt the audi o signal based

eﬁe Criteria of the best inpedance characteristic
mat ch of the power line at the instant the nodul es are

wever, the same carrier frequency wll be
S@%ﬁg’u ess of whether noise arises during the

gmjmb@ampemaidsi lavetposier sacketsthahare caupled to 4 cemmengpweoline, the
S " B B RO, G A Bt L
fsee\qasem:q coswthjent hay FPdL@fahsram sata fram aaﬂ@amtbmt?a receiver. This is
TR M Bl Py eath Ko, AR b Tyt re v

tihstalt fustheninfastouctusé. t he audi o signal, the quality of

the transmtted audi o signal nmay no Ionger be

mai ntai nabl e at a desirable level for the initially

SHieee tagel knawni RIC frapgmitec yandHeeeiver modslestbak semwn PLEMable the

tFa%gﬁ'lrgs otnec.[)f ﬂPﬁjo égﬁﬁé \ﬁsﬁ%o&?r ané&u«%’q{ﬁh né’cﬁn Or H’l%getlﬁgw modules

sSane carrier enc e audl O si
tlbeate; dree paryueofreqmoy rt@ruamsmtt doe audip sigriatjbasedcam rhhft cifgria of the

r@s%ﬁﬂéﬁ%ﬂc@khérgaeﬁsq@ rﬁgt@h of the power line at the instant the modules are

operated. However, the. same carrier frequency will be used regardless of whether
noise arises during the modules operation that causes the carrier frequency to become
unsuitable to transmit the audio signal. In terms of the selection of the transmission
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 be maintainable at a desirable level for the
initially selected carrier frequency. HoWever, as the known PLC transmitter and
receiver modules continue to use the same carrier frequency to transmit the audio
signal, the quality of the transmitted audio signal cannot be maintained at the desired

level.

There is thus a need fo have a deviqe that addresses one or more of the above

disadvantages.
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level. There is thus a need to have a devi ce that
addr esses one or nore of the above

walc@adysEst ages. SUMVARY OFTHE | NVENTI ON Accor di PgI/862006/000309

first aspect of the invention, there is provided an
audi o systemfor transmtting %audio signals through a
power line, the audio system conprising a display
unit; a transmtter nodule coupled to the power Iine;

w coupled to the transmtter
?r%lgm%‘y er%%@%ﬂ'@y controller interrogates the
t Acoesding toea finsbahplest ¢fdhelimventivnnthess isrpmmédﬁdsgi adic systens for (

: [ e - .

draspha 336 SEhaP 194607 s boRERR, B MEHRIch bfivisp = dspiay
t urdfy arffansmifteamddde sogpled $o thepoweeimeh pnd aysiarary dérdroller coupled

egfe Bintlehe e i el ARG b ortes theransmiter

tmaddleitd detbeniseid transmigsivh Statas ofrthe samssitted agdialsighgls ahd

Wiorel by Sonal S B GRS reClAmtvesty Sl st TtHREY cudio

csignalefor vieadhyenusersel ect ed and a bar chart to

represent the transm ssion quality. The display unit

may di splay an el enent associated with an audio

drisd displayrogiemay displey visaalkinditdtod raprésentafivgeflascarridrdrequency

pri mar ontrol.,l er . autonptical Ly ch he . .
e R e A ollert Fane orsion iy Dol h grrger reauency
ssefpuidd; of Bbths bel ow a threshol d audi o qual ity node.

The audi o system may further conprise a user interface

for activating the primary controller to instruct the
t Treendsnal indicatvoimby irtchudelesygebd tverepeesentethe tariguequency selected

R o oS Epuoreht e s ol g 10 0

different carrier frequency selected to transmt the ‘
aﬂ‘%' &isaéygw rﬁa;p@iéﬁgy 3R ettidnt 'agéécfalfgc} with'an audio quality mode of the

transmitted audio signals.

The primary controller may automatically change the carrier frequency used when the

transmitted audio signals falls below a threshold audio quality mode.
The audio system may further comp>rise a user interface for activating the 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 fransmit the audio signals based on user instruction.

The primary controller rhay instruct the transmitter module to scan to find a highest
status carrier frequency to transmit the audio signals. '

The user interface may comprise one or more entry buttons.
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The primary controller may instruct the transmtter
nodul e to scan to find a highest status carrier

WO e@guen18y to transmt the audi o signals. The BGESG2006/000309
interface may conprise one or nore entry buttons. The
audi o system may further conprise a renobte contro
unit having a second display unit. The second displ ay
unit nmay display vi sual indicators representative of
¢ SE _
ot Al ffers PRI <SRRG & Fame cEARR Tk Halifig 4 Borispiey
|mdﬁcators may i nclude a synbol to represent the
carrier frequency selected and a bar chart to
represent the transm ssion quality. The second display
uFhe sevapd displaly amit mayalisprayndsuativdicatersrepresentative efiitie earrier

f
8 e RS 57 T 4080y oo, ot
unlts coupled to the power line for receiving a first
I t ]
A ey T BRI SPRE PRI scleccd
mtiarmhdrtcbo spgeseint thedsansmissionspalityl ef t and ri ght
channel from a sanme audi o source, wherein the two or
nore receiver units receive the left and right
chwns&ebsd Hisplap whib otayidisplayren alementasdociated withrantdudio quality

n%eagftﬂgggggﬁmgé?gdlpsgﬁg ;and second audi o signals may

frse n1 i di fferent audi o sources,
mhereln one of the two or nore receiver units receives

t-ﬂ,‘ee édor ()S%ys?el‘ﬁ'il h’\%ly{sf%%?lco%héee qu n%rg %%é?verglnﬁs éé@le‘&r’co the ‘

rerec
gwweindine fdneedeivinga firsbiransnuited audlo sngnalsarmltctrpmecond transmitted

Sék{d§0e§i§ﬁgl audi-o. The audi o signals may conprise audio
at'a om one or nore of a group consisting of a di sc
pI ayer capabl e of reading discs in CD DVD or

ﬁE%PQ%qOﬁH{O@QI e hifst gh& Eéconﬁ%dﬁn%% > e& %%ngﬁ% a left and

r-se an audl o source I
trigéﬂt ghaiing! fs@u BEa@MeAausic saisce; wigrain the tn'ﬁ@rmormlvgr units

HolMPe NSk 3hd AghtThafhdl®ioP bYtpGRAg the same audio.

In another operation mode, the first and second audio signals may comprise audio
data from two different audio sources, wherein one of the two or more receiver units -
receives the first audio signal while the other of the two or more receiver units receives
the second audio signal, so that the two or more receiver units output different audio.

The audio 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
source interface comprises one or more of a group consisting of 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.



reader, a portable source nediumreader, an adaptor
for connecting a portable hard disk and a connector
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DESCRI PTI ON OF THE DRAW NGS Thi s present invention is
now be .descri bed by way of nomlinmting exanples, with
reference to the acconpanyi ng draw ngs, in which:
Figure 1 shows a systembuilt in accordance with one
enbodi nent of the invention. Figure 2 shows an

el ectrical schematic of the systemof Figure 1. Figure

QNEE\ME%RWN@FTHEWWMGSM M t subi shi M.DO1 1TM
P transglttet 4 shows

8 i . .
R irvB G ke v ey ashedbes, b rweeEnbp Siniting, prgmetes. with

rl’@fébér@:ew@ﬂ‘lé adcoirafytngltagirge, iRfwtictgnal from a hi gh
frequency of around 2VMHz to around 20MHz, Figure 5

shows a conponent |ayout of the M tsubishi M.DO1 1RV

%ré € Chlowela STk Built PEaehidBhESNiton& WRBBHiIVIINT &F thE mT/HEtlon
ENTION Figure 1 shows a system 100 built in

accordance with one enbodi nent of the invention. The

PiGire P shWs GPERdSRS séheiatit bf hergbiefofFigrea. set 102,
a first speaker unit 104 and a second speaker unit 106

and a renote control unit 142. The nulti-function

FHigire @ shdlvs JaQ?orﬂlpﬁ)nleﬁt I8y dRe b the MitsGBRAUNMLDEH TTRMPYE trankMRter.
one or nore speaker units 104 and 106 through a common

power line 108. The nulti-function stereo set 102 has
%Jré NRishowd e @ ttfierlfdquenciBe WRaildbIe ¢orC@é'6Tby\ ite@ AL transmitter
transmtter nodule 114 and a ovver u
whepdhisn$anding b onal 4ram & Bioh ftaq ﬁ?& éfraround 2MHz to
er&grﬁﬁmwﬂ_% The primary controller 144 is coupl ed

112 to the PLC transnitter nodule 114 and conmuni cates
Wth the transmtter processor 146 in a dupl ex manner.

THigure 08\eshotw P@ | domibbenBysbiteoPtHe MigObishit MEDO11RM PLC receiver

module.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION
Figure 1 shows a system 100 built in accordance with one embodiment of the

invention.

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

through a common power line 108.

The multi-function stereo set 102 has a primary controller 144, a Power Line
Communication (PLC) transmitter module 114 and a power supply 116. The PLC
transmitter module 114 has a transmitter processor 146. The primary controller 144 is
coupled 112 to the PLC transmittef 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 swiich 118. A light
emitting diode (LED) 117 indicates whether the switch 118 has been closed. The



nodul e 114 are both coupled to the power line 108
through a swwtch 118. A light emtting diode (LED) 117

woO pabsos185 whet her the switch 118 has been cl oRBe€SG2006/000309
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Thermul ti-function stereo set 102 al so houses one or
nmore of the conponents: a disc® player capabl e of
reading discs in CD1 DVD or MP3 format and a radio
recei ver. These one or nore corrponents are indicated
S Ii.guerenc nune

IRR e St os D5 nefs e oF Paare 4 o, fomponents: a diso
| player faapablé 56, retablagadlsbsOmSCDr cDa/D ot PR c@mbcGnd a radio receiver.

ri sing one or p..copsi sting of o
CHRe e £70HE Bl BRE s ot Roftriihs BTt AL fig, n addtion,
athe amimpfwbtncﬁmstemrmdnen@sanwdtoaidwcdmm‘fadesﬂ%am a:dio source

to.,an external. audi o devic

@3e Zé for connecti rﬁ . L d q

Aega LEMRHING NeR)| ?ref%ﬁ@{‘?%c%‘ﬁ'é KO ae{"ei]‘t?éy?% reader, a

gﬁbrtabferébw@méehﬁﬂbefierl%a a‘d?ptzor f:u; ﬁbmemlﬁng la]gm{a&lssma disk and a
note conptro n . mul ti-funct

RophBgot T Gappeig, o a8 Sxierdd ud eYikhc AIGS HeRent on the mul-

Fohdtiont stergotdae 102 iisTBA YnfRrridr ddtedsr 18M4iobasesiving synbis &knt by the

The use interface 158 has one or nore entry
el

%°”ir8b“%l’h % display unit 162. The one or nore
entry buttons 160 allow a user to activate the prlrmry

SRRl e, IO e B T s odhing o
Qi ic@mrcssl_baﬂmzés‘edtd?% &yi&tnﬁpgnl e u:?:é\eiﬁt%rfabé 188 has one or more
| nNdl-¢cat ors a 0 SucC asS a nu

iy RRES 160 nd 8 “uhidy Wbt o7 T SHC o SBrS ey By 160 allow a
tusen sdadtivatedihe pBlh@ﬁﬁbGntJrcﬂlebMtlf Gﬁtﬁtﬁerét@ﬁoﬂe?@l;eetﬁé RBYsteinvd0. The

e carr,)er re nc
Sisrir welt 262 Bsie? s inbihtofi o 8 spatptip stetuf &L T system 100.
qnﬁlsetvysuablddlcatbrst inelutie arwmb Hot eﬂ% (iumdh Gssa ouraéizl) répresentative of a
e.Vli a 1 ena e e U

Lofieh ety RSB TR Sl St bg SREhI0a fppagentative of
ttheltrarrssﬁsmnratqedhtmmfl theq catriet \frequancyoseéleatet! and haroteleerent 164

Cagsgxg Qtséon | d' Sﬁ{/a%iag‘@ Fnsogﬁel?etléé é#éﬁgerpﬁt%ggehﬁ{lo %@bglsl%us the

swguat mditatbrs an:pble)ctlmemr tb Showathe eigoalestramgthy of thedrememitted audio
]s%%a?sngnoatr%ﬁ' Jss&t,mtjea fatud‘ol‘%uaﬁﬂlq in contrast with other conventional display

units.

The first speaker unit 104 has a power supply 120, a PLC receiver module 122, a
switch 124, a processor 184, a remote control sensor 186 and a pair of left (L) and
right (R) speakers 126. The PLC receiver module 122 has a first receiver processor
148. The power supply 120 and the PLC receiver module 122 are both coupled to the
powér 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
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 multi-function

stereo set 102.
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right (R) speakers 126. The PLC receiver nodule 122
has a first receiver processor 148. The power supply

wa2®smssist he PLC receiver nodul e 122 are bot h POURGEH6/000309

to the power Iine 108 through a switch 128, while the
speakers 126 are coupled to thee PLC receiver nodul e
122 through the switch 124. An LED 127 i ndicates

whet her the switch 128 has been cl osed. The first

k t , 104 h f 170 .whi ch
I Frnd Spreel iR 6 e At Sl 0 FRG Y ickue 102, o
i mixer frmdelel‘f& a)fprddteescmﬂ Qh(], aframete controk smnisor i?oaﬂd)a.siiba(er 136.
er as a 0 I Su
SRS REBNE! wtllub 180 pae% SoBRiRod\Pintocstlr 1807 HHhe power
JTQmpgagOem the RLT rergbivse tirtgdulﬁlm 2@ toth Gcmplﬁdetb_ tAa Power line 108
e re | e a secon receLver .
et PG48 MBS 0 sbadisn 36 T, RO 19, BerplE receiver module
reszethvarghrtwmt@r mdduler £340 AMLED YRY mdiidaaest\hhaeth@waé sWit¢te138 has -

08 t tch 138 ker 13
BRSEED 1 oS AEoPd SRR JBCISc 358 5 Wergrinerace 172 which

NfuXefionaus lldrgelﬂ.% séfie Lirbhres Gsi theiueat ipterfabetiseroftthe multi-function
switch gﬁ% has been cl osed. The second speaker unit

198Q| s a user interface 172 which functions in
| argely the sanme manner as the user interface 158 of

t | t -f

RSB ot W Bt 38 b PO E AR e b0z, e
Sfarbt éﬁ&kei beit 104 ot tl@eé&rf]&fthakerthﬂt 006 tHreugte GHefitrespective user
hERere L. 18 0 T RiShaabyef e uRRRa e v i rewate control unit

CHR &l Sperateahd byswra mgoewhén tHeoliserlid btahdingtaDdis@tataday from the

th t t di

LB B TR rey b tanTon 42 P bt eReRY St 78 and one or
hasreaeitaciuntidnsin 34l ahelonet orlméreasntty dbuetons 17 allove at lls)er to activate
ﬁgttons 174. e entr buttons 74_al

h
grpfml’%g?q@g?rghgﬂgncg ?I?errrg v o%eé%tﬁ la System 1100, The LoWnd display
turdir €16/ propidesvieudal hmdlsgrtstseoﬁ tﬂx@@perﬁhen statunof e sybiayn 100. These

L{?é al ?‘n7d§ qu%éic § { émni%ﬁ 1'7$.ﬂé‘étg9§ta%ra§ utgrfwellaﬂg'l gl%?ér?téﬁ\% of a carrier
|frEduedey aelegtadbdxb tmﬁ&n(tsaudio aignals,naifpar &hrt 182 representative of the
rt?ﬂsﬁ'ﬁsesrigna&da\f@ 09 thé cSifiel 'frgﬁuency selected and an element 180 associated

with an audio quality mode of the transmitted audio signals.

The remote control unit 142 may also be directed at either the first speaker unit 104 or
the second speaker unit 106 to control the system 100. The signal from the remote
control unit 142 can be received at the remote control sensor 186 at the first speaker
unit 104 and at the remote control sensor 192 at the second speaker unit 106. The
respective processors 184 and 190 process the received signal from the remote
control unit 142 and send corresponding control signals back to the multi-function
stereo set 102. o

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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frequency selected to transmt audio signals, a bar
chart 182 representative of the transm ssion quality

w@booslhesisarri er frequency sel ected and an el enkeit/SGAB06/000309

associated with an audio quality node of the
transmtted audio signals. Thé& renpte control unit 142
may al so be directed at either the first speaker unit
104 or the second speaker unit 106 to control the

sy st 0Q. The sjgnal, fromthe renote control_unit ..
NS Mt drom. e it 2uele b TRl arplekns THe sl sources
adontiprize fany She op amke of the ircl:bmbﬁﬁetﬁﬁ thaidatddhas referonee numerﬁl 110, i.e.
control sensor, 192 at the se ea nit, 106. The .
2 Bt BlavaCiipbiend Tofting d5oS R SoV8 b S il i refifrecsiver
soroa®y ofhep mxicheal raudit devieantomiectst to 2 mailtefuaetiont stereo set 102
::]tgrreﬁ%?ndic{j% contrgeltgfsi qgéll s back to the

[QUIDARHHYID PO PR INEBI2ER ©9:02. The system 100 is used
to transmt audio fromthe nulti-function stereo set
102 as audi g signal s enbedded in a radjo frequenc i
(5 St a0 e Betie meie: Bamely S sereh GAeigh grpde” and a
t4agalperitiohimiel08. The system 100 i s capabl e of
transm tting audi osignal data fromtwo different audio

sources sinultaneously. The audi o sources conprise any

OREthe stéfeb opetatioh emeAITAE eRIS-furittibs dtétdo a2t 10D arapBMfts first and
nuneral 110, i.e. a disc player capable of reading

dfeserd pdiersianalrraprrising 3 d ot chapag]ifom asampegudip source,
aRerenAe fitstispediadr 1@uding tHE \sebond® Spekker 806 réreividethe left and right
mul ti-function, stereo set 102 through the audi o source

| H1eBpels (X optpytting {he 83788 aiI900 has two operation nodes,

nanely a "stereo operation node" and a "dual operation
de'. I.n the stereo operatipn no

) , Jhe .
F30 the i 1 41 G 6 D chpereBn, FRREn s Mupeligh ptereo set 102
Stﬁémﬁﬁls a’]&ﬁﬁi ands bg&b’mhsewgifﬁi@hélb ngbnaprisitigt awdisl florgto different audio
channel from a sane audio.sgufce erein the firs
SRS, 2% 0¥OLATE MEmBlbo i oty el PORSHER ity 94 A3 the second
| spletakernahitr 1080t whereimeths fifsirspeakeruirtit 103 tebeivesitie farsidaudio signal
%ﬁ,i{eht_ﬁ? %tﬁgﬁdog&%q%? L@t iéﬁ r%%glles RE rszé‘ttzéno au lcgjI %bn£|h§, that the two

speaker units 104 and 106 output different audio.

At the beginning of the system 100 operation, the primary controller 144 will select an
audio source from any one of the components 110 or from an external audio source
connected to the audio source interface 156.

The primary controller 144 then sends a signal carrying the audio source data to the
PLC transmitter module 122 through the coupling 112. At the PLC transmitter module
114, the audio source data signal is processed for transmission as a radio frequency
(RF) signal 140 in the high frequency (HF) band from about 2 MHz to about 20MHz.
The RF signal 140 is then fransmitted through the power line 108 for receiving by the‘
speaker units 104 and 106. Similarly, control signals between the multi-function stereo
set 102 and the speaker units 104 and 106 are sent over the power line 108.
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transmts first and second audi o signals conprising
audio fromtwo different audi o sources, as two nono

wWee@nalsEg7to both the first speaker unit 104 apPd/sém06/000309

second speaker unit 106, . wherein the first speaker
unit 104 receives the first addio signal while the
second speaker unit 106 receives the second audio
signal so that the tmo speaker units 104 and 106

B B G FRomRteD, (it b, PEORE Gt Vot e BYEE Foomiter
amodulel i1d 4s autometicallp resitis d’meopfnmtaheamenmeqwéﬁ@ tha0 neatches the
Bt tardciRisd e oo 1FF P G0 B P TS RE of the R
S‘Stl?gém ? STlgmmm@@rcbmrﬂgrl g‘tzlecﬁmkﬁd)trc]ﬁ?ﬁgbg tldtalkrialtlteO 1 {4 mterrogates
X PhE el L B dforite, P FHSmisrign B, oL fier R sianal 140,
dakPprivhagn @bnﬂrdlepﬂ%&%ﬁ@énﬂ@é doh&bbsig i totheadisplay @il 162 and the
Bt CERbutt 7R, iE5 e TSnmmSsion rEtE 17 gl by a user
Mﬂmbﬁal:]yﬂ eﬁrrés:pﬁgalﬁg bbl?(itﬁbl ébhg?ghi% E@Zﬁﬂ\t@ﬂlsblw ecrkefis (r@t shown)

b e AT dtertades RIABeI 2l ahe Spericr Nt 1hacd P stpatively. In
IR nimehet, hﬁe s@e@t&g b;éﬂéﬂf‘iélbéﬂ{&i@%E%dW@ di@blayé@mtth@wmay unit 162
B 1B Seoob ARl 6 98 41 SYEBoleC 05 B (A78y oifhe transmission

ejoglity ef ﬂn%ewaeawwwebuerﬁ:ghegmmﬁ aetheVar BdrisCHBB dridl182.
frequency that matches the i npedance characteristic

changes of the power line 108 for transm ssion of the
Rowaver aiatalt#éhsmﬁsbrpér'rdfﬁmey@%brdﬂel terﬂu&tééncmsuﬂ gl pdvier line 108

he PL mtt 114 t t
HIAE ey sl e Calpint heeREY biSiEHE £ai Gntiayays fransmission
of thteh%F Eﬁnali ’gmlal TﬂléOserThterf@d:esﬂﬂ&{ 120 ahd 072 erth&4dmbleadntrol unit
t 1o, tpe a
382530 S B gPernd 18 sy R B ionttBlek 1 o einlcl the PLC
sramsrusief arodulee?lbip select anothad datrieo frebjigncy do tramsmitribé IRF signal -

q%@ (/\? hOEJ{ ﬁ%aihﬁas%né%%?ﬁﬁié? ?g{;e’[;a%f%bt?ég ﬁ@éf% {125 J]C{eﬁé‘%? automatically

spleaika rnemn carsied Odquemdy lcﬁ)ﬁanasnpetbe!RFeBrgnall ‘n40; lies the same initially
ca.‘rf&? fﬁeﬁkg é(ye%u" BL! d?ed  ShhRt S WERRY 108 operation for |

I'Sp a ed
transmlttlng the RF signal 140 Another advantage the user interfaces 158, 170 and

172 and the remote control unit 142 provide is.to allow a user to scroll through the
carrier frequencies that are available even if the initially chosen carrier frequency can
still transmit the RF signal 140, for instance when the initially chosen carrier frequency
is unable to support transmission of a high audio mode. ’

The quality of the audio signal transmitted by the RF signal 140 is divided into 15
different categories, known as audio quality modes, where each mode has a
corresponding sampling rate and bit length. The 15 different modes are described
later with reference to table 3. After the PLC transmitter module 114 has chosen the
optimal carrier frequency to transmit the RF signal 140, the PLC transmitter module
114 will transmit the audio signal using the highest possible audio quality mode
available to the chosen carrier frequency.



and the second display unit 176 as the synbols 168 and
178. The transm ssion quality of the selected carrier

WO e@gunes18y i s shown as the bar charts 166 and BGRSG2006/000309
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However, data transmi ssion errors may arise due to
fluctuations in the power Iine 108 that render the
initially chosen carrier frequency unsuitable for
continuous transn ssion of the RF signal 140. The user
interfaces 158, 170 and 172 or the renote control unit
142 can then be operated to activate the primary

il%??t Rrr%rlmésrg F:%%tfb‘fle? ?A%ﬁgzﬁfprléﬁqo tﬁ@ B Clanbmfs Mddul 1 M{\H@ a control

_ . ano_ carrier requency to trans_m .
telignalRio degdiaplait 40it M2t arslithet $ecend displayewnit 36 tq Hisplpy ¢he audio

trapsm tte i . .
BRI e R s TP, Ablor by 28frodbonding
|b cmtrotd;@%mmy ﬁaise'ntaiol the shresas (nohshown) in teeyuserdyteripges 170 and .
u t hr oughaout, i - ,
T WO P RPN il fsted aut
Wity rlflbdﬂf _fsaﬂﬁa;@aan thd display Ubit2162rand the sasnnd display unit 176 as
contro ni i i | .
3B genth s a1P, B0l Mo B B Bbor et
G}(@ﬁa&iﬁni ire thenpbwved gll%e cl98s enhighratdier qfaliéyuaeds meanno longer be
St ransm e -, Si | . i - .
S T8, 1 BEafFied) Aoyl B bfRe K cdne g
Slde?Débdib (rjcpjasﬂyj medelcm"lth‘e primaryhcaairdlier et gherTaendguanothey control
of, audi o,si gnal tr. it X i .
o (e e oA ol de Rl Bnoo/Seiad et ity mode.
aAidHitioraiig | dotrgspumding, contret sigeais mayheesamb o the screens (not shown) in

correspondi n i '
o AR, D 182 ALESRRP, o LR oy 18sconen o
tﬁhﬂr&tea .toh iABtraot thehRLGlrensmitasmodule (1 14daisglect enathep garrier frequency
chos t i . | . ; .
CERRPD 1 PondfEe A 11 FOHEON 00 6T Dol
ttharRLG tansmiterunddyles 1 thaan be pregprogreminerhbY ihepyimany pentroller 144
%dénq%ﬂggérﬁjﬁgum%%r%\@bﬁ aplp \f a oREIFRES fdRAdUIi§ mode. In this
freguency. The primary contro? er 144 coupled to the
PbenteratierRLiG tansmitier module 144 wilbsalect apritias sulghimgarmergrequency
e He ﬁp' di %?%4@”#' gk e p&eRAdindianb tRY cURbht selduted carrier

to di spl ay the a o quality node selected by the PL%, .
t frequeemcy tise uinaljel P dransmit iheclKE sl 160 aighe B gudio quality

mode.

The primary controller 144 may also provide an auto-tuning function Whereby the PLC
transmitter module 114 is instructed to perform a check of the best carrier freduency
used to transmit the RF signal 140 and accordingly select the best carrier frequency
upon user activation. Advantageously, this can avoid having to power up and power
- down the PLC transmitter module 114 and the PLC receiver modules 122 and 132

each time a different carrier frequency is desired by the user.

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 transmitter module 114 continues to use

the same initially chosen carrier frequency throughout the system 100 operation for



10

15

20

25

30

control signals may be sent to the screens (not shown)
in the user interfaces 170 and 172 at the speaker

wnioBs48187 and 106 respectively. In this mannePCT/SGE06/000309

sel ected audio quality node is displayed in the

di splay unit 162 and the secomd display unit 176 as
the el ements 164 and 180. However, when data

transm ssion errors occur due to fluctuations in the

| 1 h di lit
S bitingt het AT a0 dhis, e cayiisln (D8 Protddes 8 machanism for

\Mllb\lrvlnb Rerctiverasit fudiiiembie Fhitshaibsigs t\@amtdiPWRI traddhited audio at

ua The primary controller 144 then sends
g:i’ié’k’ aﬁﬁ?ﬂ'?lﬂ"ekl gnal to refresh the el enents 164 and

180 to di spl ay the selected | ower quality node.
Addi tion corresgondl ng control sigpals my

Sl&ring ERS e Bist sRakaY unth1Q4rnd 98 rsepqnde?ma&%@mt 106

WiPreaasle WeZRF%fghapMovm}omgh Heepdwdrmpeogontrol ler 144
can then be operated to Instruct the PLC transmtter

nodul e 114 to sel ect another carrier frequency capable

oft thé st pkhktLrith 04 NS wgéco%éosgeakémmmw the! %ébect.ve PLC

qual ity npde. Alternatively, Ctransmtter

mveé ”PP&!'eéaW2t?é‘dp1r33 RsPesge AmBE signal A¢0 gRd myract the audio signal

Qﬁ{g‘s,ggérﬁqn tHARE QatlMot ransm t audi o signals on or
above a predefi ne%l audio quality node. In this manner,

the PLC transmitter nmodule 114 will sel ect another

Sﬂhbtsi&'eé dpRFdiioR 'mbdeLRBURSICINsRIctANHEE tHExtRlce Qé’@lls first and
140 if at a particular instant the current sel ected

S8FMNdeaudiq %are?éﬁ e9mpsingha Isftechapnelrandsantight channgt frefmghsame audio

4Qrcalid. e emieéd mg iS4 @tePed] §@ha|t Wit [Hléjﬁ?st éﬁéﬁk&*dr{ﬁa’fo& the left
control | er € an auto-t

ERRTS i o 89719 e PREHS? SR8 LI dhe HGB Aanadaul be sent to the

iright spesked 126 peihbo 66U réhlﬁ?@éfd Gforh [tRe Q@é&ke@@rﬂzsew the second
f requenc smt he RF si naI 14

e
E(svro s [l |1§3s%?fééfee r\éeféﬂht CHRTRSLS a%'ﬁéyah&)aheaker 136 so
wmrauamt soumidi ie rheaﬂmamt g %p@akef 138 $n €A nidvbel thaYirddGand the

Dok B BRAST Pt e B Cobgnsm L er ol e

a different carrier frequency is desired by the user.

On the other hand, in the dual operation mode, the exiracted audio data is first and
second audio signals comprising audio data from two different audio sources, the first
and second audio signals being two mono signals. At the first speaker unit 104, the.
first receiver processor 148 selects the first audio signal -for transmission to the
speakers 126 and discards the second audio signal. The first audio signal is then sent
to both the left speaker 126 and the right speaker 126 so that sound is heard from the
speakers 126. At the second speaker unit 106, the second receiver processor 150
selects the second audio signal for transmission to the speaker 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.



10

15

20

25

30

By itself, the PLC transmitter nodule 114 wl |
transmt the RF signal 140 wi t hout checki ng whet her

wo b@snssssn tted RF signal 140 is above any thr@sb&tods/000309

audi o quality node. Further, as earlier nentioned, the

PLC transm tter nodul e 114 continues to use the sane
initially chosen carrier frequency throughout the

system 100 operation fortransmtting the RF signa

140. Thus, the systen1100 rovi des a nmechanjsm f or .
AVhemihegsystara dpP irorsirting 'aﬁsﬁ FtelRORRSEATIOP ARRIG Bafhghoms will have

ffﬁé @é@;bnnhéle ptalyags 10rf the it dahd awhé}{ thekg¥enai @Iﬁfsto'pleﬂatlng in the
Tur ni the receiyver end, the first spea

af oﬁﬁﬁt'%é‘ggﬁ-éh% marams il haye gifferent mEsiGipla y'npé’é e\t,%rmmed by
tthe s&ttingd 8R &le FHQpbaKeP Ul 104 and Hesecbhd SpeHR8r urfit 106he

first speaker unit 104 and the second speaker unit
106, the respective PLC receiver nodules 122 and 132

At AAEBE éﬂb@eﬁe@t&ﬂ%e %@&eﬁﬁdo@&h%‘é abiffte@Y&H Sthet Eid-channel
data present_in the Signal 14 he stereo

seafigdratensb@e e?‘@;mﬁ’lﬁ:r @ta é@frmaa@ele@nf giratien ppg 5+1 surround sound
eagdroagbﬁsh 1@\@9 %e't?an%inftf%ﬁ tarwh %&ge“ |ﬁl6i|1'eoop°ér£ﬂbﬂ| Hode, while three

onpriSing a |left channel channel from a
wfﬁéer&uaﬁte%élgnajé °r|3'>(ed'ffﬁfﬁé'f mrmaévgeeisa@y!ﬁi pe teangmitiedgin other

%p@l‘h’%ﬂop r@é?eltshﬁsuf@ §|§Eha?ﬂ%ﬁff§ﬁsnﬂﬁértanﬁ%ﬁ ﬁé}%ohﬁél}ratlons

channe be Sent to the left speaker 126 while t he
right channel will be sent to the right speaker 126 so

tHidiire $O8HMs &h BB&fichI EE%&H&QW@K@ E?stér%‘ioo@f Fﬁq‘u?e 1. The same

second speaker unit both the
dafgrRnseuUgrals Haevash@ﬂn LtSGdt"h @dg‘ﬁteaﬂbe rsam?f63°§‘t?°f‘ﬁ‘3§ inTighess 2 and

SOURG RS 2 il fludtra8i8 thE @oARSAIBAbelwiln he rhltiFurldaan §fereo set 102
the rirst and the second speaker units 104 and 10

@ndithe first speakepyRit tP4- Oon the other hand, in the dual
operation node, the extracted audio data is fi rst and
second audi o signals nEr|S|ng audio data fr

dn thepample gmbgdigent &asPLe frangmitier mﬁa‘eééééﬁag %&W%’b'sm model
swumlr svlmo TITM \WhilEaRS FEICY f&&eﬁ/er Aodune 102 rsbd 59 emksabnsh. model

unl irst receiver, ess sel e

XA B, W SoriRaRE IS oPer PhE siitar nd receiver
H&dlwéy}ndyséa.eg@ the second audi o signal. The first
audi o signal is then sent
Figure 2 illustrates that the multi-function stereo set 102 has asurge absorber 218 and
a blocking filter 220. The surge absorber 218 and the blocking filter 220 are
electrically coupled to the PLC transmitter module 114. Further, the surge absorber
218 is electrically coupled to the common power line 108 and the blocking filter 220.

The PLC transmitter module 114 has an Analog to Digital Converter (ADC) 204 in
electrical communication with an oscillator (OSC) 206, an audio ihput 236 and the
transmitter processor 146. The transmitter processor 146 is in electrical
communication with a Read Only Memory (ROM) module 210 and an Analog Front
End (AFE) IC chip 212. The AFE IC 212 is in electrical communication 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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to both the |left speaker 126 and the right speaker 126
so that sound is heard fromthe speakers 126. At the

W(se(msmdnspeaker unit 106, the second recei ver PCDSEEHEN00309

150 sel ects the second audi o signal for transm ssion
to the speaker 136 and discard® the first audio
signal. The second audio signal is then sent to the
speaker 136 so that sound is heard fromthe speaker

136. the first d the s cond speake
e, obsrpore 18 oth:suigk abtorer 21 s hen sty Somested to the
Bt powdrding 10Be system 100 is used in an apartnent

with one or nore roons and each of the speaker units
106 and 108 is placed in a separate room Wen the

Piglren 43 iR @bt e maltitihsstidh %t@@o@@ef'l@mr%@ dﬁoﬁh'alog signal

both roons wi |l have t l ayin

SREratprapeP aRcha Siathe w@ré@é?h S6027S Sbe PHM oRrllflet44 and the
Biabs OiHGIE:Ql"or BbahP IR0 BRE ifh VeledtiMBcomrhiiniBaton Wltﬁfméeﬁénsmxﬁer
nmusi c %@Qéﬁ“as determ ned by the settings on th

F?’P%st%é lgrihe apeledatienal Weneratas 72 8sip da edactrisal gommunlcatlon
16 thbtaDe bbg be appreci ated that the system 100 can be
adapted for other nulti-channel configurations. For

exanpl e, in a six channel configuration one 5+1

SEHe SA4t08 irRiiatt bBHY @z@h&r@u@,mmgtm@dbsmen edotfAd Slvitch 232.
speakers in one operation nbode, while three dlfferent

stereo signals or six different nono S|gnals coul d be

IF@ie D filusEatbd 1ot RE ﬁ?&esfpé&ké?rhrﬂoﬂﬂshaé@' §1figS iaksorber 246 and a
channel transm tter and receiver configuratlons

miQRing fies Rifhs The suioebspar 24& Radfis klogkieg Biferi8 are electrically

hhered Q6 tRé PQVESiver MbuISAnR. I Pl e @ury&r éﬁssrber 246 is
have been used in indicate the s I‘nleml-é)écon'ponen

Slslricadly sonqiegtef to tie,eRmamen paver @ndtias blogigng fiter 248.

connecti on between the rrul ti-function stereo set 102
first s ger it 104. Int?g exanpl e : .

o LB trceNer, BRabls (122 A( Diotainig ABal08 4 CRREHET 4DAC) 252 in
Mlécﬁruttall gbmmitiaratiorn With &n Memafblwsmlzlsa hh%lﬁlcﬁoutput 276 and the

cei ver nodule 12 2| gs is_Mtsuhi shi node gggaer. lectrical
M?Soie%lw ArecsReP 16 e@fsét@&e'i’?{a?r‘l??ﬁé?’ IS Inelectrica
tdoaimsuniddtion withch Reﬁﬂam‘ﬁdule P56 wng n&RE @ chipe2b60. The AFE IC 260 is
in electrical communication with an X'tal module 262 and an AC power line coupling
264. The AC power line coupling 264 is in electrical communication with the blocking
filter 248 and the surge absorber 246. The surge absorber 246 is then electrically
connected to the common power line 108. ‘

The surge absorbers 218 and 246 respectively serve to protect the multi-function
stereo set 102 and the first speaker unit 104 from power fluctuations and sudden
power surges from the power line 108. The blocking filters 220 and 248 prevent the
RF signals 140 from being directed towards the power supplies 116 and 120
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 voltages (of around 3.3V to around 9.0V) that are used to power all



Figure 2 illustrates that the nulti-function stereo
set 102 has a surge absorber 218 and a bl ocking filter

WQ2®38/044187 sur ge absorber 218 and the bl ocki ng PECT/6€2006/000309
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15

220 are electrically coupled to the PLC transmitter
nodul e 114. Further, the surgé3absorber 2 18 is
electrically coupled to the common power |ine 108 and
the blocking filter 220. The PLC transmtter nodul e

114 an Anal og to Digital 204 in
eSS coTRATRE APt i 115 BHITURAOnLgien SR APt the first
agps'aughlm.tlmput 236 and the transmtter processor 146.

The transmtter processor 146 is in electrical

communi cation with a Read Only Menory (ROM nodul e 210
aﬁgu:@ns /énaak/@@ Edrapéndrit dayob- &) tH&I\/mbutﬂslﬁlMLDﬁhﬁM\ﬁEd ransmitter

c¢trical communi cation th an

nBadie 1234133 dn e sxareplp ambegimantr reﬁ%rwéfe numgrals have
cloapl ised irtihBicatttRe H&mBRSRIPohdriSin éBQan@JZG is in

el ectrical communication with the blocking filter 220

and t hesurge absorber 218. The surge absorber 218 is

t et &Qﬁémlﬁéﬂ Hn?édlﬂ@ ﬂﬁﬁﬂt&%cb@ with %E,C&"Fﬂﬁr'? dRAWSiler H 44 8nd/or other
ure also illustrates that the fmulti-function

108, Fi
sw&pe@ragéi@v'%sz $Heh an %h&?d@@"a‘sl%d?a\@én@r at Rawer diineg fiough the

ﬁ@dﬂaﬁe bovtHee 93200804l add B26Tend IcbARfors 332! @bk &ind 326 are
the status indicator board 229 are in

e‘l’%’éﬁeﬁlfbﬁq cgzaﬁmlzcg[epgﬁalv\pqrﬁaqtr@nq,r@r@ﬁqtpqaércontact pins and 12

PEIOGASE @bntadiSpindvhiThEs thEpind allew péhﬂf@él GRALRE %tc@ésszt%&he various
is in electrical communication with t ADC 20

RineeS {8 LS BRnSTBRPH Toaglen LBt 5o eHBrE: R E3ieRD qppropriate
(digd) tH8lgrathd SpPrbsihtd Pih. T’ﬁb% @sighmbhisfof Meeéoﬂrfé@fors 322, 324

the first speaker unit 104 a sur%e absor ber 24

2 FhHPG rﬂ’@‘a'i'??q &y tabieg] bﬂ?é’ stbgd HB%'PB’@rOthﬂB'eaHf used to

uE&c%bgnﬂm tfhd pihah qaésnoa.rr@c@'b:efsq BigGial dréfeﬁ@@ resd a6') !t ttansmits a
t he recel ver, . yrt her,
LSS GEIeTSH40 1 "SNEL o TECHNS BTV PEna S et s “infout)
pdspendihg B thEGBstantnebgs dicaskiange.fi | ter 248. The PLC

recei ver nodule 122 has a Digital to Anal og Converter

DAC) 252 in electrical comunication with an

OFdbld | dt oPi{ OBlp) 25#h/Oan Alehina Fupttion? 76 and t hg Signal
Assignment For | No. ‘ Characteristic
Connectors ~
322, 324 and ’
326Connector

| 322 1 In/Out | AC100V (L) RF Signal
(B2P3-VH/JST) | 2 In/Out | AC100V (N) RF Signal
324 1 In Analog Audio Right Channel 1 Vrms max
(B6B-PH-K- Signal
S/ST) 2 - Ground Analog audio
3 In é;;::lg Audio Left Channel 1 Vrms max
4 - Ground
5 In Vce2 ‘ DC+3.3V
6 In Vet DC+5.0V
326 1 - Ground
(B12B-PH- 2 In Optimal carrier assignment Active high
KS/JST) function Relocate with
L->H
transition
3 - NC '
4 . - NC
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first receiver processor 148. The first receiver
processor 148 is in electrical conmmunication with a

woivBEsist e 258 and an AFE | C chip 260. The ARECT/SGRH@000309

is in electrical communication with an X tal nodul e
262 and an AC power |ine coupli4ng 264. The AC power
line coupling 264 is in electrical communication with
the blocking filter 248 and the surge absorber 246.

The—-surge—-absorber—246i-s-then-electricallyv connected
er T Ol —_ T L L " e 2 CTh oot IHHOoOOCT 1 ]‘vullll\dvl A~

r 218

to the comopnzpewer_—line 108, '
and 246 respé@? i ve| QUser vieDiEplay  ¢anpestionpatput Operation:

mul ti-functi bn_stereo set! SB®Sand the first spea dyctive High

unit 104 froﬂpn\/\e I | et uMiptesentrabiRPY i dden nn\Apr Active Low
surges from tBe pawer 1ineN€08.  The hlacking filtlers

220 and 248 pPevent!nt he RFRegigiwilos of g®upr om bei nd Active Low
directed towards the poweyidenifiighliersnumi®rand 120

respectivel y[ 1The pbwer sudpRIrdEX)i16 and 120 convederial

the alternatihy cur©ent frPARTIHBXpower |ine 108 ilrinterface
direct currepts. Ih additfon, the power supplies |[Mdk:+3.3V/
and 120 al solact tpb step down the high voltage (afSpace: 0V

around 85V tp1around 276\V)GND the power |ine 108 |into

the | ow voltages (of around 3.3V to around 9.0V) that

are used to power allthe electrical conponents present

in the nulti-function stereo set 102 and the first

Suedhe to thei ¢onbBdior B26)ithe cBnisduurs326 mrovpes entintbeyeaifor @eripheral

b} I B PRARL B 301 5 BB o 14
Rimee2 ahd 7 o the doaeectors3as are inpud ptraioetsttlhm aseer input voltage levels of
SRS b Bl SRS, TR oL OBt v
anlidger lewé!lod 10.8)& i lebe will beal treaiedsas & dighaldew davebidgir 104] while input
18 AL e B2 B 480 S A3 g i v

dodic 326 are devices that conprise 2 electrical contact
pins, 6 electrical contact pins and 12 el ectri cal

contact pins. Thus the pins allow peripheral devices

dbe esgrierdgraquencyithiad dke Pl transmitiehmopule tianses ta grnsmit audio

RRAMIsG0 bhé of Hard RIERE M BYLISS RAIPG ol BPRINANG' &H Sppropriate signal
through pin 2 of the connector 326. When a digital high level logic “1” signal is being
transmitted via pin 2, the PLC IC 302 will react accordingly to use the appropriate
carrier frequency selected. Otherwise, when a digital low level logic “0” signal is being
transmitted via pin 2, the PLC transmitter 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. '

Pin 6 of the connector 326 is an output pin port that outputs voltage levels of 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
digital low level and digital high level signals have a current of 2mA or less.
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signal through the appropriate pin. The pin assignnent
for the connectors 322, 324 and 326 are summari sed in

w0 209804818hel ow. The third colum of table 1 isPCE8GE2006000309

i ndi cate whether the pin in question receives a signal
(referred to as "in"), transmilfs a signal (referred to
as "out"), or receives or transmts a signal (referred
to as in/out ) depending on the instant aneous

cu tan rnin conpect or 326,
ik (5 Sy Pios e T ReITBodus 1413 grierined by tapping
dRy | logqmt %@nal(‘alfpﬁﬁ6 bhel doRR&ETbIt 820, THOERFSTIN ar% 6fis &lifimarised
I% a@?’ tter nmodule 114. Pins 2 and 7 of the
nGPlede are i nput pin ports that accept i nput
vol tage | evel s of around 3.3V and have an inpedance of

t | hat h |t | |
a%rﬁng\émraqmépjﬂ@fl_&ga nses&lgaG ngvft 31 \r:iot;tlagle \Alerg\lp|

\Pin,6 ouiphl 40 iTran [1!!&? Mody e of operation
I"E%I of 2 OV/ io gighals er %cew? l?}fqgrgloé@orgge%?rv&r gl t%rmal operation

o od l aloaness +—¢ ha

T JET A (Er'k @;&w SRS g of PR el ot ) QpUmalcamer

alrra ent
signals to ome or nore receiver nodules is cont r g%ﬁr
by sending am appropriate signal through pin 2

qeWnect or 376 No YiEeNerdnébu@sTidledni gh TEVEl 1T0QIT Nooperatron

signal 1S being transmtted via pin 2, the PLC TC 302
will react accordingly to use the appropriate carrier

fre uenc el ected. O herw en a digital
PN °§th90®°f§’ﬁafﬁ5?’2$ §UEPé'F§1@ dtgrtah%'att t'QV@bI lqngasrgnat i indicates

tti‘ﬂéi ﬂeCPLCat?étMﬁé?rma@tﬂé” ﬂﬂ@o&rbﬂrngﬁ%ﬁﬁ@l&' ¢&! tdnsmitted audio

sea h ang use carrier frequenc best mat ches

FIQRE8 TEFRIYRSL P ODeL FrCBO TesgieF MacHiEs- { Binen pin 6 of the
tobr’:lﬁédjtbrt tsrzago@ptrtsca gigaplicw IJ\F&HSograrb@ﬁﬁl eftNipdicates that the PLC
8‘9' 1ﬂﬂtrol lt't?pgr the carrjer, frle%uenc used
tEhg Ulgsi 4 s ot eardp sgraly asaiet Ao receiver
PhoU by tcohdié_aedow pubmyrohmgev\ﬂheneths RIEC aramidhittes. rﬁbﬁule 114 is
tae%gﬁbn%ivgnaah%legggrg%lg%t@%r Eﬁ“{n |t§3akrl\r/;rv or'OJ gf,ae?%r modules using
toptimat darier arrahgginient, pin\e \lrvm\/c&ltpdt(wrspe fihg seduehee Oﬂtalfdﬁrtal high

Tt ok S 006G Bioa K ofal oy Rhgrdpaic sharfRr Gt !

Thus by tapping the output of pin 6, a means is provided to determine the fransmission
status of the PLC fransmitter module 114. The primary controller 144 (Figure 1)
interrogates the transmitter processor 146 through pin 6 to ascertain the transmission
status of the PLC.transmitter module 114. The transmission status is shown in the
display unit 162 and the second display unit 176 as the bar charts 166 and 176. The
transmission status is also shown in the display screens (not shown) of the user
interfaces 170 and 172.

The muting of audio signals being transmitted by the PLC transmitter module 114 is
achieved by sending an appropriate signal through pin 7 of the connector 326. Pin 7 is
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
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tappi ng the output signal at pin 6 of the connector
326. The operation of pin 6 id6summari sed below in
table 2. Table 2: Oeration O Pin 6 O Connector 326
When pin 6 of the connector 326 outputs a digital high

L%}f?ﬁb%s—?%&er @Bsé(ﬁl@we, @%% L}?ﬁthSl%gmimhﬁn the arrier frequency

t huasial tféxﬁmltéudldloos?hé]@@d Shang€d.bFhe g'rs"t@'p@iakéi‘dmhw oar(sugere 1) and

e receive 6 of the co to
e sers dentekeunt 10BFiobic]) vt cltghe Fola1of e ducalios that the
t PEC tlaRemitbCmba@e AN kdiRk toBsledtandthér t&riBofequency.
transmtting audio signals as there are no receiver

nodul es connected to a power |ine. Wen the PLC

t ARRETpbinEThdWP Y Syskdrth 16D E5§ B! 1)Sduhndred tH@!sRlection of a different
communi cation link with one or. nore recei ver nodul es

ulsansgnistien caiierdraapeaey. HpmdRe sty selprtrd gpiimal cagigr figauency, and

rﬁ@%@fécﬁ'&w m&%s ag&ofqudmg oak |§‘é>€ﬂlb|h@d/ﬁlth t&Hiefice to the working
fgnal for fol | oned digital low level l|ogic

-feoﬁ‘"d07@ffsthefl’19ﬂdte°8¥3?§ppl ng the output of pin 6,
a means is provided to determ ne the transm ssion

status of the PLC transnmitter nodule 114. The prinary
cHhre e artotalof mﬁueref@)uenﬁ%fqr&@&ﬁ@@sm&fﬁuaﬁsﬁma!%ﬁhrough a

PHAGSIPR!  THEOPL O HRHSMitiRl Padiiule01 RS (& éﬁ)ﬁoﬁé‘@f 8 of these 19 carrier
transm ssion status of the PLC transnmitter

ThRauengins thad are in Heabigh fﬁegu?,‘}%vﬁ?nﬂrpftﬁpé’“ﬁ ?s’}ﬂ'l"é;?" GHW" ZOMHZ to
1@znhsaiioREt Bensiecond display unit 176 as the bar charts
166 and 176. The transmi ssion status is also shown in
the display screens (not shown) of the user interfaces

1Figurendl sAdis thE@céﬂﬁbf ﬂlqﬁnc@ﬂ qiop=5149DB) S., ABRFPavailable for use by

a tted the P ansmitter

a%ﬁ BB e, PG i ane i L et Iodule ek Sionatrom a high
7fréu‘uehby3loﬁ@rﬁ[]ﬁtfmw-{zﬁaﬁaroﬁtdﬁzm\/lﬂ-lﬁ a(ﬂral’m Pbeﬁrdnbmrtt‘ér ifodule 114
a dgit ow.| eve " 0" na resent

riaite v eulemagail ol e bt vt iR TRAUBIGY: {olxaple carer
f fogaichon4tna, ﬂﬁlﬂlm gaamappmomle a1 4 (Biggreal) cohtirugglusing the carrier
frequency 402a regardless of whether noise arising during the transmission of RF
signals ' causes the selected carrier frequency 402a to become unsuitable for

continuous transmission.

‘“The transmission status of the selected carrier frequency 402a is output through pin 6
of the connector 326 (Figure 3) and reflected on the display unit of the remote control
unit 142 (Figure 1). The remote control unit 142 (Figure 1) can then be operated to
command the primary controller 144 (Figure 1) to instruct the PLC transmitter module
114 (Figure 1) to select another carrier frequency (402b, 402¢, ... 402g) to use for the
transmission of the RF signals, especially when the selected carrier frequency 402a
has become unsuitable for continuous transmission. When the remote control 142
(Figure 1) 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
the PL.C transmitter module 114 to select a new carrier frequency, a Universal



pin 7 of the connector 326 to cause the first speaker
unit 104 (Figure 1) and thesecond speaker unit 106

w@ Fiogiesasl) to stop emitting sound when t he carP€T/862006/000309
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“transmtter

Ut he RE signal
aFahlm

frequency used to transmt audio signals is changed.
The first speaker unit 104 (Filgure 1) and the second
speaker unit 106 (Figure 1) wll stop emtting sound
for the duration that the PLC transmitter m)dule 114

to select another carrjer frequeng th
pgwﬁlphronaw Fﬁ@ew&reﬂsnmr R comyang # OGUERT fgh be input into
Sthe ¥L0 thhshiitte? ntbduleS! RNFidur@Mpm Ssion carrier _
frequency, fromthe initially selected optimal carrier

frequency, and the selection of a desired audio

OWRER ta\/néw Q@meSfrsq«mr@y rseéelwé@ the fnfite TG RetibR V\mh se invoked through
wor Ki n pins 2, 6 7 t he connect or Ther e

alhe sam?m af a’bq‘PPI@W@é? F'Q@’f" ﬂFPB@fUB'ﬁJ Qfdhe 6?"”(%6% §?ﬁ @Qlﬁﬁ 3).

of audi o signals through a power line. The PLC

) modul e 114 uses any one of 8 of these 19
cHie pudiorqualiye?fcinesRE rugnahr1d0 (tiaure hiigreatqosgerchingo 15 different
brﬁB@’eé’fwnﬁbéé% r%o&l}é""ﬁa@lﬁg %béB%FeSBQM'Rg S8mblisy 7t tan&bit length. The

i gnal s, gure shows the 8 carrier requenC|es
(Qt@ﬂ%pter@@%of the 15 diffrant medas PepIUMAsagSR ahje ghe PLC
transmtter nDduIe 114 (Figure 1) when it is sending

froma high frequency of around 2MHz to
& Ghmupsteristics 6 Auglie madest r ansni tter nodul-e 114

U"l@é&ee r)Saﬁuldﬁrﬁ;rFBk' CABK EngR ! [W3de dbWE  DEST| Mbdeldpal
carrier firequency, for examlugestaidPER fre@eenlyrE®2a,
t he BLC flrankm tter foshitl € 1hdbsfHigere 1)| coatizmmses
usi g theagakrier Treassrncy |4xaa 1ggar dl eS8 oxget her
NOi 5@ ari[SuAg ouri N[ §épr (T an3Bs55k8N 01 Np53 dikgl S
causes 1 eAs”gl eCted Cagi ef | EFUSBEY 2402/ 547 bRgone
unbu||1[ abt q4_r1pr COomt I%B}[b tT dll_b“slgl/%bun. T LP_2§5/255
;L‘flllh!ll S |4g|1kbt at US PEpit ’|T€ fqigvﬁgsbal TR 217 BHETCY
e QR TN OUToR " {965,138 O Mo R BEs 2e8,
,\Eg% écffﬁu%'uéu:;m Zt L:éilc PR 25 the + LT E422'5§J:":tcrel
wnit! 142 (P8 qure 1) B ¢ hed ER04612RD ot od | B204K AR A
K oaa (Al @y) so | UIALD 1 he
LCY{ran t er npdul 201 | 1-237 1-247,/255
4 225k 10bit -235/ 255 1-235,255
3 22.5k 9bit 1-256,°255 1-255,255
2 22.5k 8bit 1-204 /255 1-204,/255
1 22.5k 8bit 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
transmit the audio signal using the highest possible audio quality mode available 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
quality mode selected by the PLC transmitter 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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114 (Figure 1) to select another carrier frequency
(402b, 402c, ... 402g) to use for the transm ssion of

wo bsRE8187 gnal s, especially when the sel ect ed PEF/8GE06/000309

frequency 402a has becone unsuitable for continuous
transm ssion. When the renotelg&ontrol 142 (Figure 1)
is so operated, pin 2 of the connector 326 (Figure 3)
will receive a digital high level logic "1" signal

4Bt JER P esBley it %ﬁu%a?@d dipglay gnit 176 s

Stﬁé efdmeénts eNg4caid 180. Hoe@uenthenadata transmission errors occur due to

i | h / tt UART
gﬁhﬁhéﬁ 'ua{ﬁ ncar%]ce) nlorfezw%g %%E%Hdg ﬁp lrtn¥ W@S@,Lfér exar%ple audio mode
t1r4amav Ad RhgeDisk héhidvkle( FTHEUPIEC IansMitie niddieVd 1etawill itiedn transmit
unctlion w

the SN 30 58 RS AR ROk, e ke Sloymagle 7. - The

totintdtg RoRirdller 124 thdresshas l?#i@fhéf c&?@ol( ir@lfcerefibsh Thelements 164
audlg qual |t of the RF signal Sng gure 1

8 13 il her Selamier dpURk awBiesoda s HAdsloRalie wrresponding

%ﬁtra&@w@ww%%ﬂt f¥0ths aBTRehE thdt ShewAYH th hséremgﬁsces 170 and
he characteristics of the 15 different nopdes

Sﬂ%fﬁﬂ?eé’éﬁe Y-n The primary confplies 144 C@ﬁé’f‘%fb'?%??%rﬁeégo @struct the PLC
A Rithe GesdulRe 14 B Stdedt AnbtherESrids fréf{JeﬂEy éék%b%-@ transmitting the

transmtter nodule 114 has sel ected

& sioppl 1172 Joehe yigh apdia Ausity mede. RFA%&?"@"I%(P'VlEE? Pifretransmitter
Mmé 3n4gaht 18 p@ﬁ@%@nﬂﬁéd Bl lithe bhﬁ'iégﬂ’b&nt?dﬂér a4lit® only transmit

usi ng the highest possible auydio quality

nal, node
§|°| signals 98 o ﬁ'QO‘éFe Srdefined avdia auality Rdse yin ﬂ‘l*ﬁ gnanner, the PLC
ﬂfdn@ihmér eiuleot 14euill %élécmiéma? duitblé B&rn%dd&ﬁéb‘am trdriit the RF

LZ@& f_]f4 Se&%g?%rgﬁgttﬁrﬁtébe GH nr?tlleﬁtggqt%P gqrglfﬂ %gt{%ﬁé)g IIS unable to

'amhsmthh@RFts)grﬁDdﬂ) seheplegerinad vk qldbnimedsm tt er

nodul e 114. Additionally, corresponding contro
signals may be sent to the screens (not shown) in the
Beitsdlfnties IRLCE radsthittemeholidlé #14 Wik trapsrait éie RF 6iginal0440 without

d 106 h . ,
FeP R A ERET e Verdpd s 5BnoT AT oot F TS apgis auaiiy
anstiel Faurther, asckadies pleationsal thePl@ fsndnhitteraheduant $4 ddrtinues to use
when. data tr rr}‘?@ t%n er ors ccur

nd 180. . I—{o ver
Jre e iR aiosrl Serter FuSus JEDUENGHE' Bgcsislem, iy Bperation for
dradsmitingathet RFnsigeal f40r €hasipthe systélno 100¢eovndes a mechanism for
allowing selective audio quality mode transmission to maintain the transmitted audio at

or above a certain level.

Figure 5 shows a .component layout of the Mitsubishi MLDO11RM PLC receiver
module 122/132 used in the example embodiment. The same reference numerals

have been used in indicate the same components in Figures 5 and 2.

The PLC receiver module 122/132 interfaces with the multi-function 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 access to the various functions the PLC receiver



14, may no | onger be achievable. The PLC transmtter

nmodul e 114 will then transmt the RF signal 140 using
w@2008me818RAUdi 0 qual ity node, for exanpl e audi oPEDE&2066/000309

The primary controller 144 then sends anot her

control signal to refresh theltlenents 164 and 180 to

di splay the selected | ower quality node. Additionally,

correspondi ng control signals may be sent to the

screen n the.user interfa 172 .

BEFIE 28 A6 ST REdm Redeeintia efefeielgaatal oHdn s éhpropriate
ogier Feepin ta@s@nmtehtlfct thelwenibdiors 525524 drey 52608k stinatiska in table
sel ect rrie equen ca e of o .
o5 bioin: ¢ h e g & tohls 2 10eae51REoHE y¥betiegthe pin in queston
orleaéuvésl anﬁdﬁal (Péfé@écn&i Ia\SE‘hIV) tramemits @ bighals(refeired to as “out”), or

le 114 can med,,
5 OBV Perareisr G el oL VRS depHIHIE of hejpstantaneous
admeMmstanpe.edefi ned audi o quality node. In this nmanner,
the PLC transm tter nodule 114 will sel ect another
suitable carrier frequency to transmt the RF signal
Ivdbid 4: Rih ARsgAfmehCrdrTonnBsbAB22 B24 and 5Bt sel ect ed
cakrier—freguencysunable to transmit the RE signal
199n8Etor he pr Edef i hEUOHLG] dermindliRupctaide. By i[rSignal
t thQI (‘_tr ansM%ter nodulée 114 will transnit t Hehaggdteristic
3‘59 't1hnuf QuL | 1AQKHQ¥RErSﬂIEﬁ4‘_LLa.D5_LTJth RE
< 3§1V|”VLT) 4 2ahov e INOutr LAGADPRN RESBignahual i t v Innde
M4 her, as @drlief Owenti pAsalog Awgiofightt r ansni [t 1 ¥rms max
B8BtRH-114 cdntinues to ubEhemnel Sigral initially chosen
cEMBMeT) gr ou tg‘Lhro %Ll?ut ﬁé:’WSAt gmst’l.?ttoqt;pﬁrlaii on for
transnitting|Bhe RFOsit gna| Analog Attiod.e npglst
provi des a mechani sm for ablaval ng selective a glf‘\éflr%omax
qual i ty node [#r anshtssi on| Gooundi ntai n t he tr ansfawaresupply for
audi o at or abBove alrcertal Mc¢Ekvel . Figure 5 shoawliceamplifier
.conponent | ayout of the M tsubishi MD011RM BIRE+5.0V -+ 9.0V
recei ver nodyBe 122132 usEebund t he exanpl e Common for
enbodi nent. The sane reference nuneral s have pee3Vis28V
in indicate e samn conppMes® s in Figures 5 anaC23.3V
The PLC recei¥er nbliul e 1p¥¢di32 i nterfaces wi t|DEHE.0V
6t i - functi ol stereo set| Gosund
(B12B-PH- 2 In Optimal carrier assignment | Active high
SMB3/JST) function Relocate with L->
H transition
3 - NC
4 - NC
5 - NC
6 Out Display connection output | Operation: Active
status High
7 Qut - Mute control input Active Low
8 - NC
9 in Registration of group Active Low
identification number
10 In UART (TX) Serial interface
11 Out UART (RX) Mark: +3.3V /
Space: 0V
12 - GND
10

Turning to the connector 526, the connector 526 provides an interface for peripheral

devices to access the receiver processor 148/150 of the PLC receiver module
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t hrough the power line 108 (Figure 1) through the
appropriate connectors 522, 524 and 526. The

W@ oWR/e¢s18T s 522, 524 and 526 are devi ces that PCT/SG2006/000309

respectively conprise 2 electrical contact pins, 8

el ectrical contact pins and 120el ectrical contact

pins. Thus the pins allow peripheral devices access to
the various functions the PLC receivernodul e 122/132

2B o Pen e neclar S2%, R AR Lbih Avcant! g outhge VofBbe tovels of
coounet BEB\S alt Ras 2Rdimpedabds ohamuad MORQL S@ditpul dighalsethét have a
APPSR Ve T o S e bR 8 A AR R iTosie T ke output

(slgﬁaw thgtihéva aaeolta'ge 1gvel bf 2a¥artnsora wall be Aleatgdedse ﬂ@daltlﬁgh level
Ef%g% ot i o‘ﬁ?'m} ‘&&%@?fﬁ{ld' ?1?9? |1t3\?f‘§?ség§p|@ e &ga &l 8 2ma or

Qeﬁxunstance Table 4. Pin Assignnent -For Connectors
522, 524 and 526 Turning to the connector 526, the
connector 526 provides an interface for periphera

deiel IR SohitiGT SRS of iR PIEC edceRer MbaWe 920713248 4dtefhiféd by tapping
g% PLC rec iver m%dul el22/ 13 6 of the connector
3 5 th

oppUL oA abRie © r’ihepE)?'i”eﬂ?égz% Peraiiangit &igsunmarised
®elow pugkle 3. 3V and has an i npedance of around 10kW
Qut put signals that have a voltage |evel of 0.4V or
less will be treated as a digital low level logic "0",

Vitablee5: @iiepation ViR b Dftdktineb@y 8262 VOl tage |l evel of 2.4V

o otr-e—\wi-H er‘ih level | nml cC

Pin 6 output . | Transmitier, b%ulg%taj.us,q Ag. aitalhi h—t-evdype "of operation

é'r na|l ;'" h;;/e lm@ﬁi‘?ﬁ %’Q%{ﬁg gron{e’ 8rsrgore-|-h e li nk “Normal operation

[ 1290

it on——st i
de erom ned deIMPIS Béﬁ%éﬁ% e'“?&t‘"ﬁ‘ﬂ? he;?gr?]ag Hgﬂtls‘ﬁ};tlté (fb ﬂ? Z‘,ﬁi:t'er

t he connect of 526 The operation of pin 6 is registration
sunmarised below in table 5. Table 5: Operation O Pin

bow¥ Connect piHo idSmileemogules linkeaf t he connect or | Noperation

outputs a digital high level logic signal, it
32 1. —
VAl b B8 e 5o SIS, B, B8l i . it

et/ the PLG receiver wiauglea 182/032 iisy opdratirge norrbgilyomne. the RoC eeceiver
tn{o%nuﬁnl 531842 gqggéi\ﬁﬁg 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 receiver module 122/132 is not receiving audio signals, e.g. because there
are no transmitter modules connected to a power line. When the PLC receiver module
122/132 is establishing a data communication link with one or more fransmitter
modules using optimal carrier arrangement, pin 6 will output a repeating sequence of a
digital high level logic signal for 0.6s followed by a digital low level logic signal for 0.4s.

Thus by tapping the output of pin 6, a means is provided for the transmitter module
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 |ow
l evel logic signal, it indicates that the PLC receiver

worpwsles1822/ 132 i s not receiving audi o si gnal SPCESG2006/000309

because there are no transmtter nodul es connected to
a power line. Wien the PLC reékiver nodule 122/132 is
establishing a data conmmunication |ink wth one or
nore transmtter nodul es using optimal carrier

P TGPE TR SoroRtr0zs s anthdifin oh FBFE or gl BERERog evels of

ardirgl 8.8V dnd\lva!s exdhpédayice of agoad 10kN. (]hpus sighlg Shdw\ave a voltage

AP AN, BB 5 B 01, B S e o
rteatehave mgrottag legel of 210Meorfrhdére vaitiee wredtetdad @l digitkP Righ BRel logic “1”.

and in turn the transmtter nodule 114 (Figure3) wl|
set the output of pin 6 of connector 326 (Figure 3)

él&teomdtlmgg bﬁ/aud‘ () Sngnﬁlsehie” iy Eédeﬂ/@dbiy ﬂ'lbele lré&i\),ér module 122/132 is
troI b 144 ]f% escr Ptg
BePisVET BE Sensiing ? gt Signal hE°H8 6P°'B"ﬂ9qu§2§n Pin 7 is
iaefve whien thees is & liRjitapRACRYS Ibgl@fﬂ ?‘@hau mehﬁwﬁhé nfifte function is
e or ar oun

aroun W | nput .
IaR<or R oo de ARE-REGER e, 350 167 (Fede thsending an
tacpptdpe.atﬁigm tcapifli Doft thk doAMedteVEH6 cbfqge PLC];@celvéthcﬁJle 122/132.

VIR 5 PR RSt o R el B e 1) ot e

'sttondl Sseakeit mrmg105f(Figuﬂé o anngml §mhmgT§0erﬂC EbMﬁQtahNe e primary
sen i

PLC r 2 1s achi.eve
BB ORE 4 BialiB A it Fvelisghe sre RgHon maes it even iasggney used
Iftb transini aaldbl signald BNchidngee. iThedfirgl g:]b;da&ér Ligitv10£\Bibure 1) and the
sent e, nmut e funct [ ,
sRo b aPeakEs U Ao SR o FroPsiaS: Hou et g furaton taken to
sbbcEmcﬁl@érc&ﬁ@rfrEngaﬂcg 1) sending an appropriate
signal to pin 7 of the connector 526 of the PLC

recei ver nodul e 122/132. Wien the nute function is
iHmmk@ dnd tih @f ﬁﬁuer sénrepalbeb seniet aslaefidli iglerfacel jor dinelPLBaeceiver

SOU %7 i n s c{lve:h?ﬁ-grg%? ?%{Eﬂ? I :%Nﬁ tL%FHStgloRili henqge system

(1P0 gﬁlgarelj) igiopératedvatibe fifst onmseaent! speakarunith ¢04 the 106 (Figure 1)
%ﬂg{%ﬁ%ﬁ#ﬁ%@ggyﬁl lrlssgéh%gcll {ang %ﬁfﬁggﬁ&\ s%r%%%ets 1 d&s \{1 gm 1.

speaker
second speaker unit 106 (Figure 1) wll stop emtting

ﬁC\Hi'ﬂdoef Qﬁpr&&&eg%ﬁ ipg%ohaéﬁ@dtiﬁ) the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to
be illustrative and not restrictive.
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sel ect another carrier frequency. Pins 10 and 11 of
t he connector 526 serve as a serial interface for the

weL@snesael ver nodul e 122/132 to respectively tPENSGR006/000309

and receive UART signals. Wen the system 100 (Figure
1) is operated at the first oB2second speaker units
104 and 106 (Figure 1) end, an appropriate signal is
sent back to the nmulti-function stereo set 102 via pin
11. It will be appreciated by a person skilled in the
art that nunmerous variations and/or nodifications my
helLAME: to the present invention as shown in the

oSG SR R 8L b b ucio
mye’&antor&psﬁ:smg ments are, therefore, to be considered

in all res ectito be illustrative and not
restrlaciifs?/I IMS : 1. An audio systemfor

transm ﬁémsmgﬁ@ﬂo@l@b@b@édﬁoﬁmw}lﬁepmr line, the
nit a transmtter

audi o s%st em co i Si 0“1 F

nmodul  RYIPY&RNY qﬁ%”%?fﬁ@ ¢ FARSMIRLMEdYe: nar v

contr Qhﬂeﬁ?é th@p&ﬂh@@ cbﬁtrdllhﬁmtefr@@éf@sttﬁ@frallﬁ?ﬁﬁﬁéﬁnod/tﬂ@foe:!etermlne a
theﬁ_%s ](ﬂoller 1nterrogate the transmtte

hdragsmittgd apglie sqngh whergip fheh@sp'ay unit

tdisphaysithé ﬁdns’lﬂﬁ‘s@n SiaflRa)f theatishsitescdPautiid Bignals s VW Bind Liser.
di spl'ays the transm ssion status of the transmtte

audi o signals for view by a user. 2. The audio system

o cl a]{ Ha sudioé\ekdth 6{ élfiﬁh tingRtay tHediplay fﬁlﬁl{ di¥Siays visial indicators
at.o representative o carrier fre

SBPERSua B ol et e aueey 8lpelpop GRaPEI e FUR SoS on

qmbmis,squuah@ of &el darier fregaery SglesRIde6f B6th. or both. 3.

The audi o system of claim 2, wherein the visual

i ndi cators include a synbol to represent the carrier

{3 equeMeyausil et obdlaima, ivereih et visual IndpaeBeintiutiéa symbol to

trcragrgggt%ﬁel t(:)anrrigrl'I f?elduteXéy selected and a bar chart to represent the transmission

quality.

4, The audio system of any one of the preceding claims, wherein the display unit
displays an element associated with an audio quality mode of the transmitted audio
signals.

5. The audio system of claims 2 or 4, wherein the primary controller automatically
changes the carrier frequency used when the transmitted audio signals falls below a

threshold audio quality mode.

6. The audio system of claims 2 to 5, further comprising a user interface for
activating the primary controller to instruct the transmitter module to change the carrier

frequency based on a user input.



4. The audi o system of any one of the preceding
clains, wherein the display unit displays an el enent

wa@s®soisEsed with an audio quality node of the PCT/SG2006/000309
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transmtted audio signals. 5. The audi o system of

clains 2 or 4, wherein the prédhary controller

automatically changes the carrier frequency used when

the transmtted audio signals falls below a threshold
di o qual i de. 6. The_audi o system of cl ai 21to

5t ar R T of gorcot 4 nrpeedie 85t it Beirgary

t doatrolfer irstrycizdiv trahdraittertmodufestorahaihgé teea tiffarsmbtartier frequency

<R b ok 2 SBh Brook G R RARRE. or ocedi ng

clainms, wherein the primary controller instructs the

tyansm,tter, nodul e to chan to a different carrjer .

4 oquaBAdi Seteof oha i e Preeding aiflpse MR s e Ruawry

agontrSli iristratisuié iramsmifler mdtuletotican &y BEahRhesttyato €arflér
recedi [ wherein the primary controller

th | \
if@PEthgq@ngﬁﬁ%]gqsﬂ'? igPa$mdul e to scan to find a

hi ghest status carrier frequency to transmt the audio

signal.s. 9., The audjq systemof claim®6, wherein the

Hor 1 TheaHHia./Stesn gt FRIEKS, sgredy thegsSer NATaFS BATPEFRS one or more
Ihtry Bogoridi 0 system of any one of the preceding

clainms, further conprising a renote control unit

havi ng a second display unit. 11. The audi o system of

clioai MThe, audttesyeidin bihyssle®n thedirstdding ldins, flirhBF @Sprising a
visual inpdicators representative of the carrier

f@’@&%&?@iﬁ ?t&a[vgg,a %@P‘iﬁ@ﬁ?%gf"ﬁn qual ity of the

carrier frequency selected, or both. 12. The audio
systemof c¢laim11l, wherein the visual jndicataqrs ,
eI udie 2uBipylend o Rl s whersin e SarondispiaL ik sisgjays visual
Sediextdre demraserdathverof ¢iacdrridroreje@ioyseiictdd) a ttahsmieioa sjuality of the
%léluar{elr %rgquency selected, or both.

12. The audio system of claim 11, wherein the visual indicators include a symbol to

represent the carrier frequency selected and a bar chart to represent the transmission

quality.

13.  The audio system of claim 11 or 12, wherein the second display unit displays
an element associated with an audio quality mode of the transmitted audio signals.

14.  The audio system of any one of the preceding claims, the audio system further
comprising fwo or more receiver units coupled to the power line for receiving a first
transmitted audio signal and/or a second transmitted audio signal.

15.  The audio system of claim 14, where in one operation mode, the first and
second audio signals comprise a left and right channel from a same audio source,
wherein the two or more receiver units receive the left and right channels for outputting
the same audio. '
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13. The audio systemof claiml1l 1 or 12, wherein the
second di splay unit displays an el enent associ at ed
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signals. 14. The audi o system of any one of the

precedi ng clainms, the audio sy4tem further conprising
two or nore receiver units coupled to the power |ine
for receiving a first transmtted audi o signal and/or
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gﬁsten1of C ei n. i n anot her operation node,
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~fromtwo different audi o sources, wherein one of the

t or.nore.receiver units . receives the first audio . .
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wherein the audio signals conprise audio data from one

or, nor.e of .a grou onsi st of a.disc player capabl e

. o eyl B of s o i Wk et i Becpuchis Sy furher
reeapirigiay an bidio Boarauliefacs, sinerein theaduicstrirad inteftdice comprises
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irehdarf srcadaptorion coeaccting a0sortablechandl disk @hd atonndctbsior Behnecting
qf g g%porg @ard.reader, a portable source nedi um

reddé& ,'E% o SSFHF&for connecting a portable hard disk

and a connector for connecting to an external audio

devi ce.



