"W RELESS AUDI O FOR ENTERTAI NMVENT SYSTEMS

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
application is a continuation of U S. Patent
Application 11/135,557, filed May 23, 2005 and cl ai ns
the benefit of U S. Provisional Application No.

60/ 672,249, filed on April 18, 2005, which is hereby

| ncor po (B GERIS ENTEHTAINGIENT SYSTERSLD OF

THE II\I\/@I%E%%S%BQIG he gr esent invention relates to
entertai nment systens, and nore particularly to

W reless audio for entertai nment systens. BACKGROUND

OF THE | NVENTI ' t 1, an

ent ert ai Qﬁggg%gk% ﬁaﬁiﬁg{j}éﬁgg%&@é ﬂ,@gﬁ or

nmoni tor 12 such as a conventignal, tel eyjsi L QUi
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and/or any other display system A set-top X,..capl e
111856,557, diled rMay\2% 2005 @ad| Flatms Jos ;P%@%'t P&p‘gg"oxpf%)s"’"a'

receives content froma service provider 20 such as
Applicitionaol 80/6%2,849, fikechor ipril 182005, whish is bembydecorporated

nmay be a cable service, a satellite service, a

byWefePéR@Sin#8lentity. a conventional wireless broadcast
and/ or other suitable service provider. [0004] The set
top box 16 outputs content to the TV or nonitor 12
that includes video and audio signals. The TV or

moni tor 12 i ncl udgfe gy iroTARYRYERTIGY Lhat may be
connected by connecting wres to an audi o system 28.
The[@ﬁjﬂ]o 1I'he present invention relates to entertainment systems, and

more particularly to wireless audio for entertainment systems.

BACKGROUND OF THE INVENTION

[0003] Referring now to FIG. 1, an entertainment system 10 includes a
television or monitor 12 such as a conventional television, a liquid crystal display
(LCD), a plasma display, a projector, and/or any other display system. A set-top
box, cable box or other device 16 {collectively set top box 16) receives content
from a service provider 20 such as audio and/or video content. The service
provider 20 may be a cable service, a satellite service, a wireless service, a
conventional wireless broadcast and/or other suitable service provider.

[0004] The set top box 16 outputs content to the TV or monitor 12 that
includes video and audio signais. The TV or monitor 12 includes audio outputs

24 that may be connected by connecting wires to an audio system 28. The audio
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system 28, in turn, is typically connected to one or
nore speakers 30. The audio output 24 includes one or
nore channel s for nono, stereo, surround or other
audi o formats. For exanple, surround sound typically
includes 5 or 7 channels. [0005] Otentines, the
consuner may purchase a particul ar teIeV|S|on
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wiring to be used between devices such as the P
box[oﬂasl t hefteRtirpes.HAi QOHEUMED Mayur %a%@ r 2’8’9" sion
and/ or the speakers 30. Wiile the wiring can

or mupitat 12 fortgasthelic rersors. | FamexamplackCBuandier plasma displays
construction of a hone, the l|ocation of conponents of

hatda rldtivelyasmaikthiciknesseand. eambe mbanigd oremywallic lCusiomers
install ed. When custonmers add an entertai nnent system

pufcBasifg aKesd itypseshen@evichs préfepito eiaviel R surdi@ttirdd 66K, | YThe
nore expensive to install wring behind the drywall,

entbRainficM §ystéﬁﬁsﬁ@virﬁﬁ ﬁlGe1Uﬁbvaéf Fe@%&@' atégrwﬂht taﬁ\%unt of
room whi i s undesirabl e. OF THE | NVENTI ON
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ron receil ves 'di gl roa

nal er cludln
r2gir Blgfo Sdin 48 i che; ke 05T Ui I itionfen e
. t es he signal receiver and denodul ates
insfallgd 'i"@PS‘adm%”i 9o g chRsircion o\ b, the locatin
processor communi cates with the signal denodul ator and
of epmgasants /i the entertainment system cannot change very much once

installed. When customers add an enterlainment system to an existing homs, it
is often times significantly more expensive to install wiring behind the drywall,

Therefore, the wires are usually routed through the room, which is undesirable.

SUMMARY OF THE INVENTION
[0006] A sel top box comprises a signal receiver that includes a front
end that receives digital broadband signals and a tuner that tunes a channel
including digital audio and video signals. A signal demodulator communicates
with the signal receiver and demodulates the digital audio and video signals. A
video processor communicatas with the signal demodulator and encodes and

transmits the digital video output signals via a first medium. A transmitter



transmts the digital video output signals via a first
medium A transmitter 2 communicates with the signal
denodul ator and transmts digital audi o output

signals via a second wireless nmedium The first nedium
has a hi gher bandw dth capacity and a different

prot ocol than the second wireless nedium [0007] In
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integrated with the display or located remotely from
audie syistarh athat Thcludess @l peceivienr thae icoprmaNicRes v@itrﬁQﬁ@r‘sﬁtfond
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wreless network interface that comuni cates wth
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conprises the set top box and further conpriSes an

arf Eomitsdsst AMidsh dlireleds | EiRSkaANntePEeh Vc%'in(;ﬂ?ﬂg%tﬁs W1 the video

comuni cates wth the audi o system an Fecel ves
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the first medium.

[0008) In still other features, a system comprises the set top box
and further comprises an audio system that includes a receiver module that
communicates with the audio system and that receives the digital audio output
signals via the second wireless medium, The audio system includes a plurality of
transmitter modules and further comprises a plurality of speakers each including
a receiver module that communicates with a respective one of the transmitter
modules. The first bandwidth capacity is greater than 50 Mb/s and the second
bandwidth capacity of the second wireless medium is less than 1 Mb/s.

[0009] A system comprises a first transceiver that wirelessly

receives content. A set top box communicates with the first transceiver,



bandw dth capacity of the second wireless nediumis
|l ess than 1 Mdo/s. (00091 A system conprises a first
transceiver that wirelessly receives content. A set
top box communi cates with the first transceiver, 3
separates the content into audio signals and video
signals and outputs the audio signals to the first
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lurality of channe|l s and tunes a . channe| contai ning
ranseevgny ?#p.sswran%m@%@fwe'enelaﬁ%ma@gtoe@/s«mmh t he
modem A second transceiver communicates with the
net IBR10]ldevi cld gifert featies.t 8 Mederorecaives: braadbandr signals
transceiver. [0011] In other features, a network
ingluding & plutality ekcharseithand turesgnahanrieh contdining the content. A
plurality of channels and tunes a channel containing

netherk dericentcomingticatasl withngrei modeOMANiseabsd Whhdbeiver
the network device and transmts the content to the

commhgticAte 8 NAEAL ithee netwdiR dbvidd Qﬁditﬁan%ﬁ*iﬁcfh%dccﬁﬁ@mhﬁ) the first
group consisting of televisions and nonitors. The

trdrisk&bed ranscei ver wirel essly communi cates using at
| east one of |.E E. E. 802.11la, 802.11b, 802. 11g,
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transmits the content to the first transceiver. The display is selected from a
group consisting of televisions and monitors. The first transceiver wirelessly
communicates using at least one of LE.E.E. 802.11a, 802.11b, 802.11g,
802.11n, 802.16, frequency modulation and ultrawideband {(UWB) formats. The
audio system includes a plurality of transmitters and further comprises a plurality
of speakers each including a receiver that communicates with a respective one of
the transmitters.

{0012] In other features, the content is transmitted as packets from
the second transceiver to the first transceiver. The audio signals and video
signals are digital signals.

[0013] A system comprises first transceiving means for wirelessly

receiving content. Separating means communicates with the first transceiving



[0012] In other features, the content is transmtted
as packets from the second transceiver to the first
transcei ver. The audio signals and video signals are
digital signals. [0013] A systemconprises first
transceiving neans for wirelessly receiving content.
Separati ng neans conmuni cates with the first

transcei ving 4 nmeans, . separates the content, into audio
mepEReTePaiRIES Jfie GEnent inl¢ SUdR GRS And Vidagsignls and outputs
signals to the first transceivi ng means and the video
the; ici0 signalsdpdie figst trapseeiving means @angyihe yideprsignals in display
transcel ving neans wirelessly transmts the audio
meiags forgisphayingli Sherditsh ransoeivingmeans wiresslly htansatdithe audio
signals. [W4] In other features, receiving and tuning

sigrais $0 aedieimasns fbr gentiraling aidiplalaadiorsignats.ng a
plurality of channels and tunes a channel contai ning

the [ootdEnt .  Imta@hédradsatones TecsNing nanitesingi idah8ereceives
nodem  Second transceiving nmeans comruni cates with
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first transceiving feans. [0015] In other features,
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a5y Of A oL 09 165 JBaeetdnS MeafFa group ~ consi st ng
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signals including a plurality of channels and tunes a channel containing the

content. Second transceiver communicates with the interface means and
transmits the content to the first transceiving means,

[0016) In other features, the display means is selected from a group
consisting of televisions and monitors. The first transceiving means wirelessly
communicates using at least one of |.E.E.E. 802.11a, 802.11b, 802.11g,
802.11n, 802.16, frequency modulation and ultrawideband (UWB) formats. The
audio means includes a plurality of transmitting means for transmitting and
further comprises a plurality of speakers each inciuding receiving means for
communicating with a respective ong of the transmitting means.

[0017] In other featurss, the content is transmitted as packets from
the second transceiving means to the first transceiving means. The audio

signals and video signals are digital signals.



802.1 In, 802.16, frequency nodul ati on and

ul trawi deband (UWB) formats. The audi o neans incl udes
a plurality of transmtting nmeans for transmtting and
further conprises a plurality of speakers each

i ncluding receiving neans for communicating with a
respective one of the transmtting nmeans. [0017] In

th tures 0 S m S e
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conprises wirelessly recejving content using a first
oytpling dhie eidic sigapls tonher st Hanecaierianchthe, Wigo Sigrais o a

and video signals; outputting the audio signals to )
display;f apd winelagalycleanssmittingdhe raudia sigoalsitgran sudio aystem using

di splay; and wirelessly transmtting the audio signals

thedirstriramsdéiversyst em using the first transceiver.
[0019] In other features, the nmethod includes

recqooisly broavbthed festuaatite irethodlinblides Rbesidhy tbroddband
channel s; and tuning a channel containing the
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mgewgﬁgnaaaé ultrayyideband,d B} formatsn The melbeddncludes wirelessly

transceiver to the first transceiver. The audi o
transgitting the audio signals from the audio system to receivers associated with

a plurality of speakers. The method includes transmitting the content as digital
packets from the second transceiver to the first transceiver. The audio signals
and video signals are digital signals.

[0020] A set top box comprises a signal receiver that includes a front
end that receives digital broadband signals and a tuner that tunes a channel
including digital audio and video signals. A signal demodulator communicates
with the signal receiver and demodulates the digital audio and video signals. A
decoder outputs first data packets containing digital audio signals and second
data packets containing digital video signals.

[0021] In other features, a system comprises the set top box and

further comprises an audio system and a first receiver that communicates with



and video signals are digital signals. [0020] A set
top box conprises a signal receiver that includes a
front and that receives digital broadband signals and
a tuner that tunes a channel including digital audio
and video signals. A signal denodul ator conmuni cates
with the signal receiver and denodul ates the digital
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tq thensagandereceivedi Ve traesmitles wirglasslycleanamitsathe pecnnst data
and wirelessly transmts the first data packets to
patkets to tbe seeord remeivandThe tragsmitter wirelessly tradshits she first data
packets to the second receiver. The transmtter

patkets esthieysecond sediver! Mhesdisplagisiiisctod frolfed roup Edisisting
second receiver. The transmtter wirelessly transmts
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[0022] A set top box comprises signal receiving means for receiving
digital broadband signals and tuning means for tuning a channel including digital
audio and video signals. Signal demodulating means communicates with the
signal receiving means and demodulates the digital audio and video signals.
Decoder means outputs first data packets containing digital audio signals and
second data packets containing digital video signals.

[0023] In other features, a system comprises the setl top box and
turther comprises audio output means for generating audio signals. First
receiving means communicates with the audio output means. Display means

displays video signals. Second receiving means communicates with the display

means. Transmitting means receives the first and second data packets and



[0022] A set top box conprises signal receiving neans
for receiving digital broadband signals and tuning
means for tuning a channel including digital audio
and vi deo signals. Signal denodul ati ng nmeans

conmuni cates with the signal receiving nmeans and
denodul ates the digital audio and video signals.

Decoder, nmean ut put.s f.rst t K t.aj nj
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trangmiging aans winlassly transpuisvtha Sesend dakd packets e ¥ second
wi th the audi o out put neans. Display neans displays
recebling sieginal s The&cicansmitting eineans) wirsdeasliyc tranemits dhe dirst data
with the display nmeans. Transnmitting nmeans receives

padiets to the sordndaeceivindaheansackied display Mmeans & selettwd from a
transmts the first data packets to the first
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audi o _nmeans includes a plurality of transmtting
a fespestiverena ebtheansmitingimeans t her conpri ses a

plurality of speakers each including receiving neans

f or [0B24) vi Agnathed far@peratingat sotwop box comprises raceiving digital
broadband signals; tuning a channel including digital audio and video signals;
demodulating the digital audio and video signals; and outputting first data
packets containing digital audio signals and second data packets containing
digital video signals.

[0025] In other features, the method includes receiving the first and
second data packets; wirelessly transmitting the first data packets to a first
receiver; and transmitting the second dala packets to a second receiver. The
method includes wirelessly transmitting the second data packets to the second
receiver. The method includes wirelessly transmitting the first data packets to

the second receiver. The wirelessly communication uses at least one of I.E.E.E.

802.11a, 802.11b, 802.11g, 802.11n, 802.18, and ultrawideband (UWB) formats,



a respective one of the transmtting neans. [0024] A

nmet hod for operating a set top box conprises receivVving

di gital broadband signals; tuning a channel including
digital audio and video signals; denodulating the
digital audio and video signals; and outputting first
data packets containing digital audio signals and

seco ta ckets containing..digital video signals. .
(00282 JFwZier; alaas, é’i,a%"é ht the pregeat Tnventlon” wil
receiving the first and, second data packefs;

bapaTes ageApnt Framdhe cefaled dRecTItipe prayided hereinettar. i should be
first receiver; and transmtting the second data
upderitood that thesdatailed descsptien andispecifie examplesc while dndicating
wirelessly transmtting the second data packets to the
thee poeferred eembodimenthef hlee Howbntioo) ade sintendetie &gyl purposes of
transmtting the first data packets to the second

inuseationssnly dhe ams netlisteaded aimitiheGabpe of thedaveritioheast
one of I.E.E.E. 802.11 a, 802.11 b: 802.11 g, 802.11
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Further areas of applicability of the present
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scope of the invention. BRI EF DESCRI PTION OF THE

appoRdinRIStheRriof Brtvhe present invention will become nore

fully understood from the detailed description and
t he é@&%hpaﬂﬁ@mda fwnictignal bigakrdiagram of a set top box according

to the present invention;

[0030] FIG. 3 is a functional block diagram of an entertainment system
according to the present invention including a wireless link between the set top
box and the audio system,

[0031]) FIG. 4 is a functional block diagram of an entertainment system
according lo the present invention including wireless links between the set top
box and the audio system and the television or monitor;

[0032] FIG. 5 is a functional block diagram of an entertainment
system according to the present invention with a television or monitor having an
integrated set top box and including a wireless link between the television or

monilor and the audio system;



[00281 FIG 1 is a functional block diagram of an
entertai nnent system according to the prior art;
[0029] FIG 2 is a functional block diagram of a set
top box according to the present invention; [0030]
FIG 3 is a functional block diagram of an

entertai nnent system according to the present

i nv AN i i L i t
t Op‘iﬂ{a%@ g 2ot bERR dshmttaCelghnimdhi system
tlona bl ock di.agram of .an_entertai nment st.em

acsoadig g heo Rrsssent Beeon; wiBna; BIevch BT, Rlpribe by an
| i nks between the set top box and the audi o system
inipgmaied et dpp\Ro; and e;ncluﬁm flovkelesm ink betweens lhes, tejevision or
functional block diagram of an entertainnment system
maoiterrandrapeabenshe present invention with a tel evision

or nonitor having an integrated set top box and

i ncl[0084]g aFI@. r7eis estuntiiorial bleckeliagrameof anl entodainmeat system
nonitor and the audio system 9 [00331 FIG 6 is a

addordihg adahe bpreséntdinagrtion with aa wilewst rRamsmeiMer 2Hat @ifelessly
according to the present invention with a tel evision

re@éw@@ ebhteht, @sempaubx that sparhred tﬁ@tcohm (e 88/ and video
including a wireless [ink between the television or
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[0035] FIG. 8 is a functional block diagram of an entertainment system
according to the present invention including a set top box including a decoder
that parses content into audio and video data packst streams and a wireless

transmitter that transmits the audio data packets to a receiver associated with an

audio system and the video data packets to the monitor.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0036] The following description of the preferred embodiment(s) is
merely exemplary in nature and is in no way intended to limit the invention, its
application, or uses. For purposes of clarity, the same reference numbers will be
used in the drawings to identify similar elements. As used herein, the term
module and/or davice refers to an application specific integrated circuit (ASIC),

an electronic circuit, a processor (shared, dedicated, or group) and memory that

10



portions and transmts the audio portion to the

W rel ess transceiver, which provides a wreless link
to an audio systemw th speakers and the video portion
to a display; and [0035] FIG 8 is a functional block
di agram of an entertai nnent system according to the

present invention including a set top box including a
into audio and v dat a

decoder  that parses cont gnt j deq .
eXSRUR. 108, PLANYSHAIMRTG,; 9T RwarS, ProgEame. & ceminational iogic
transmts %he a%g%? data packets to a receiver o
. ciuit, and/peRthgr syitabie cofpenents Wakproyida the descrined funetionality.
packets to the npnitor. DETAILED DESCRI PTI ON OF THE
PREAORRED ERmerrinment systeosoecalve doptant\iiamy service providers
description of the preferred enbodi ment(s) is nerely
that dnglude wideo aad Laudicaicdnieat iandntheisegorrespendied $ignalsM The
the invention, its application, or uses. For purposes

entertainatent ysystdne actordine ter tac praveRb ahvontioh! eRPloyds&diower
in the drawings to identify simlar elenents. AS used

cBtbahdwidinRirblRES link AU RbaRHUMo SigHals F?r{d’n?%geai{:é’ pgdr}/ider to

application specific integrated circui (
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el T SR BRI o TN IF SO PR T lsPhratissn o set op
i hed functionaljty. J0O037] Entertai nnment systens
o304, BC sorR, B B4l BhoE diteb 9Als 40 anAg o ueotner
vid%§ ang,audiq content and their correspondi ng
wardshe audipand videq signalp rermaindy digital fata entil regeived ahthe final
present invention enploys a |ower cost/bandw dth
oytpytLleyice suphRsthe dislayi augiesystat andlogspeakdrs.om a
service provider to
[0038] The higher cost/bandwidth wireless link from the set top box to
the television or monitor include links that are compliant with 1.E.E.E. 802.11a,
802.11b, 802.11g, 802.11n and/or other current or future wireless links. Audio
signals typically require a bandwidth of 24 Kb/s per channel. Therefore, a five
channel audio signal would require 120 Kb/s. The bandwidth of the wirsless link
to the home audio system will depend upon the number of channels to be
supported. For example, the wireless link to the audio system may include a 800
MHz wireless link. Various exemplary configurations will be described further
below and serve as il!ustra_tive but not limiting implementations.
[0033] Referring now fo FIG. 2, a set top box 40 according to the
present invention is shown. The set top box 40 includes source inputs 42A, 428

and 42C (collectively inputs 42) such as antenna, cable, satellite and/or other
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audi o system conponents whil e using a higher
cost/bandwi dth wreless link or hardwmred link to the
television or nonitor. In sone inplenentations, the
set top box does not convert the audio and/or video
signals to analog form In other words, the audio and
video signals remain in digital formuntil received at

. f4 U ' . 1 ispl '

inbyS: ey HLEbmREHCSR B4 AN Hey (@ r8RFbRes (Fe)
ost Lbandw dth wireless lin om the b

A4R FAERREAAC P INR ot otis AT unp A, e 2 466 fune 2
conpliant with I.E. E E. 802.11a, ., 802.11 b, 802.11 g,

cheppelr in &, trpagandysignal dhat dntreesived,thasedwpn ebgays selection.
links. Audio signals typically require a bandw dth of

Amplifiess H8her48th anded8CTIasMestysly, amplifiere 4B)hampiify ausklected
signal would require 120 Kb/s. The bandw dth of the

channell edgsalognto digitalt tonvieders (ADRCS) S9A,t 808 dnd S0@ pleoibctively
upon the nunber of channels to be supported. For

ARGB8.50) eonverethel amplified dnaldg ¢hanhBEsignalite asHigR&NBIdRY. An RF
include a 900 MHz wireless link. Various exenplary

detRotfulftoF 8D setoris! HerRSdEIBESH, *B(@rﬁq}hfrggfdmodlﬁéﬁﬂ #efniques

serve as illustrative but not |Im
o :  Rof eng o ¢
ingld% BARBaGH) et s o TRSIAIBE (OPBMIC aleffatdre Al
et_t X ncl udes saurce.Loputs 42A
mfg, (AR culpRParlE vy, SR8 K85t lor S8 ahsk natner

le, satellite and/or other 11 inputs. The inputs 42

suﬁ%ﬁ‘ﬁ'ﬂ?f’@f’ tWﬁ?Phé“q%&io frequency (RF) front ends
(FE@@%iA’ 44B and 44C (col l.ectively front ends 44).
Tun 6AA aRal ocaseing i & PUneh semmunicates withishe RF
signal that is received based on user selection.
dempgiu|aterchxviaan integRca A6. ABspme dnplementatiops atinglinterfacs 56 is
48) amplify a sel ected
a peripheral component interface (PCl), PCI express and/or any other suitable
interface. The CPU 54 may include volatile and/or nonvolatile memory. An
analog phone line 58 can be connected via an interface 60 and a voice
coder/decoder 62 to the interface 56.

[0041] A video processor 64 performs video processing and may
include nonvolatile memory 63 such as flash memory, a hard disk drive or other
suitable nonvolatile memory and volatile memory such as SDRAM or other
suitable volatile memory. A video decoder 72 receives video input 74 and

performs suitable decoding such as but not limited to MPEG decoding. A video

encoder 74 encodes video signals for output to a digital to analog converter

12



channel . Analog to digital converters (ADCs) 50A, 50B
and 50C (collectively ADCs 50) convert the anplified
anal og channel signal to a digital signal. An RF
denodul ator 52 perforns denodul ati on. Exenpl ary
denodul ati on techni ques include orthogonal frequency
division multiplex (OFDM, quadrature anplitude

ti ] c , "
(REG: AFrbleae.ghe o 3 ik bUERL B0 b ipulgthBthAG 76
0040] A central .proc i.ng unj U) 54 conmuni cates
c%\‘fi‘ ?ﬁotbﬁé)”liﬂlﬂ aﬁé"rﬂ%\ﬁ‘f‘ﬁfi‘? V@O\f?u&ﬁlﬁ interface 56. In
some_inpl enentations, the interface 56 is a .
por 119982 ToRiupiaRe 56 ABPICATEMUTERtpS Wil 2 sgblapsox display
and/ or any other suitable interface. The CPU 54 ma)é@
B# eoiion @ dignlay associater with hmtatavigion er mepitery . Thensetdap bey 40
phone |ine 58 can be connected via an interface 60 and
mey\al$e includede uhidersatsariabbus QUSBR86ntAekeypad &b maydss: directly

A vi deo processor 64 perfornms video processing and may

comdctatctonthe \set top bex 46 and/pr GGvimleds iaterfaca shayrbeprovided. A
hard di sk drive or other suitable nonvolatile nenory

rétfiste \(AINBHI ihforf3BaBO0Yres4i0ds MfratddRéibhals frRinharerrtd Eafrdl 91 to
vol atile nmenory. A video decoder 72 receives video

<80 o361 RABAME, AT RARY 28 581 R,
SB P95k 7, RIS BLeRY ohPfed)' B 15, spp 1o
o YR N B o SoI b blorehi Ahd per
cﬁr,?érﬁ{%?icfutérg \%réc'lgss? g%gid%?keaigmut \r}ndgossr?tterfggg (Belﬁltransition
minimized differential signaling (TMDS) interface 93, a 1394 or Firewire interface
and/or a Bluetooth interface 95 may also be provided. A medium access control
(MAC) device 96 may provide an interface to a modem such as a digital
subscriber line (DSL), cable, wireless or other broadband service. The MAC
device 96 may be integrated with other components of the set top box 40.

[0043] An audio coder/decoder codec 99 communicates with the
interface 56 and performs audio coding and decoding. The audio codec 89
communicates with a line input 100 and an amplifier 101 and a line oulput 102.
The interface 56 and/or the audio codec 99 also communicate with a transmitter
108 for sending audio signals wirelessly to other devices. The audio signals may

also be sent wirelessly via the 802.11 and/or Bluetooth interfaces 92 and 85,

respectively. The audio codec 99 may be used to convert the digital audio
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84 and/or a display associated with the tel evision or
nmonitor. The set top box 40 may al so include a

uni versal serial bus (USB) 86, A keypad 88 may be
directly connected to the set top box 40 and/or a
wireless interface may be provided. A renote control
interface 90 receives infrared signals froma renote
control 91 to allow yser sel ecti f chann
sigBRia e aaﬁévpaprfamfYéﬁrﬁniraﬁs'eaxanﬂ?meﬁ el Aidisignats may
interface 92 ant with at Ieast one of 802. 11,
bg gontgijregtly 8'92“&!“%’?? 98@52”11@9&&"8'@5'911 O (which are all
hereby i ncorporated b reference% and ot her current

and [\06%} e Refesingrow tahih % an entertainment systese 108 according
interface (DVI)/transition mnimzed differenti al
tosthgrprieseny iVRVINIBN includes aowiraldss inklB&veen d&-sektapriBox and an
interface and/or a Bluetooth interface 95 may al so be

aRdio syslsrh. Mofaatirticulary; essetanp bot 110 Mldedy sy diule

provide an interface to a nodem such as a digital

1$2/4h2€ Fddafes!doRfark @&&buma@é egewgwagzﬂ %th%tf\? br monitor 12.

br oadband servi ce. evi ce

Tﬁ%ﬁ@%ﬁ%fﬂdﬂuﬁéﬁ 95 Qgro ec Oé&d@f O%rfé? tcg gttrér@ﬂnﬁé}xmodule

audi o co er c

' audi 0
5 QVHED RTI e, ém%éﬁiaiaév%?%o%@e%%g B4, o feehver
Wi t.h | ine input. 100 an a 101 and a line
mBpig, 20, agpoclaiiih with aty flidie uBHR b4 ish@na%.aepmed the
99, also communi cate wiwth a transmtter 103 f
reseiver RYduiy] 20 siayrkA tegratedawth o sepasateciion ébe @@gﬂo syséem
audio signals nmay also be sent wirelessly via the
129 2nispmgignpiemeniations tthe audiosignabinc@dearnd295,, or N channals.
respectively. The audi o codec 99 nay be used to
Incomeeimplaerhentdtions, dhe audio sighal suppoets Sutrouadhsbwd dod N = 5 or
prior to transm ssion and/or the digital audio signals
7.mRgr example, the wireless link 119 can be a 900MHz link. The transmitter 118
can be implemented by the transmitter 103, the 802.11 interface 92 and/or the
Blustooth interface 95, which generates the wireless signal 118.

[0045] In use, the set top box 110 receives a broadband signal
containing content channels. A user selects a content channel using inputs to
the set top box 110 and/or remote contiol 91. The selected content channel
provides a data stream including audio and video content. The decoding module
112 decodes the audio and video content. The audio content or signal includes
one or more audio channels that are output to the transmitter module 118. The

transmitter module 118 transmits the channels to the receiver module 120.
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be sent directly via the interface 56 to the
transmtter 103. [00441 Referring nowto FIG 3, an
entertai nment system 108 according to the present
invention includes a wireless |link between a set top
box and an audio system More particularly, the set
top box 110 includes a decoding nodule 112 that

rec tent and out put Vi deo .si gnal 4 t
V° PO B ToceNer BOuE, 2 pLAR 1B EnnsB o the Bidio
uts an audio signal to a transmtter npdule 11
smrg 128 Whisiouputh b Sonalsdp 1% speakers 981 dbe conARetion
119 to a receiver nodule 120 associated with an audio
batyeparing audiosystam 28eanthihacspeakers cambe wikrtk oy wireless. If a
nodul e 120 may be integrated with or separate fromthe
wirelgs® conrsction isl@skd, tive audie systeneimehudas iomesgr mbm teardinuitters
signal includes 1, 2. ..., or N channels. In sone

andriiecspuaketsi inolade troeaivars iandsshonal inSEIGPS! Thesdddodingomodule
sound and N =5 or 7. For exanple, the wireless I'ink

1 ‘Illéngll:tgrarlg rf?g gi@eggﬁﬂdittdrtgggwm ﬁ}g(r)ﬁlf@r’l?mtlﬁtgﬁg%%ﬁ&he%ﬂsdoﬁgnal

niagtaﬁsrofﬁbC&Jtﬁﬁt B1hé TV drhﬁonn%'rli?t gng%@ﬁ at?c'?'ls, Y}H@ﬂ to

gener ates W rel ess signa n use,

ooy BrBer 42 GFEEEReALY SRREHO #9kes s o o
Mt 000 B b, o

es a datg stream i audi o and vi deo

b0 Fided slonaBarrevashiol dita b sepaestag and outout
and videg content. The audio content or signal
toj fie dglevisiopner groniter dingutheo apHionresaivarhix digital dotrp uwithout
to the transmtter nodule 118. The transmtter nodule
conyersiaretnan analaglerroatannel s to the recei ver nodul e 120.
14
[0047]  Referring now to FIG. 4, an enfertainment system 150 according
to the present invention includes a high bandwidth wireless link 154 between a
set top box 160 and the television or monitor 164. The entertainment system 150
includes a low bandwidth wirsless link 154 batween the set top box 160 and the
audio system 124. The TV or monitor 164 includes a network interface 168.
Likewise the set top box 160 includes a network interface 170. The network
interface 170 may be implemented by the 802.11 interface 92. The video signais
are transmitted via the wireless link 154 to the TV or monitor 1684. For example,
the wireless link 154 can be 802.11a, 802.11b, 802.11g, and/or 802.11n
compliant. The audio signals are transmitted via the wireless link 119 in a

manner similar to that described above. The transmitter 118 can be
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[0046] The receiver nodule 120 outputs the channels to
the audio system 124, which outputs the audio signals
to the speakers 30. The connection between the audio
system 28 and the speakers can be wired or wreless.
If a wreless connection is used, the audio system
i ncl udes one or nore transmtters and the speakers

.1 nclude receivers d wn i n Fi . e
mglempaed K35 e, Ftarafier 108 ARals she Buelooh iiieraes 9. Th some
monitor 12. In addition, the audio signal rmay also be
m@gj@rggptap@ps{ iRe sydigangaigaq,signals are, rgggw@d in dngnal form and are
i mpl enentations, the link to the TV or nonitor 12 is
separated endi sento the Ielevision or sncnitoniand dbhe autie leceivet digital
the audio system and/or speakers |Is unidirectional.

form withoet corpeesiemtatnalog formae  audi o and vi deo signal s
are received in digital formand are separated and

out 0048} 0 Ré¥erriry wow 5 PIG. B, af@ntdrRinnert sySRnRYSH Bccording
receiver in digital formw thout conversion to an

toARa pAsbehPIBhtior RBrhidbs B%I%Wsld?lgorr?ﬁ%nfo? ZER (ﬁaw‘hg aeﬂ‘l{ltegrated

ent ert ai nnent system 1 accor

ébrwaa* 054, ‘T‘ﬁh%@?fo %“05%51 tJ?} é\@&.&bﬁ&ﬂ td BKraharitter

etween a set top evi sron or

t rt Y | ud
B3kl 28, i ae é&is fﬁ%‘i%wﬁ 1244 Shiefing Bhpniidlg o the
X 160 udi g ,syste 4. The, TV or nitor
a B sibReh i 0k np BEK B4 iRk AR & desoding makkigeas sescrived
) ﬁév\é ﬁ,box 160 i ncl udes a network interface 170. The
in hejaydig system 1124 inelydesconarpr exwentracsroilters 267 and 268
802.11 interface 92. The video signals are
that generater wirelesa ausio wignalseand Ithelspekers B0 inciuté and/or are
nmoni tor 164. For exanple, the wireless |link 154 can
copeeded 1d teceiveeL 289 land 27D.thigeceined te Widledsl Signals. In some

conpliant. The audio signals are transm tted via the
impleredreations] e @l and &ideo signals are received in digital form and are
separated and sent to the television or monitor and the audio receiver in digital
form without conversion to analog format.

[0048]  Referring now to FIG. 6, an enterfainment system 300 according
to the present invention includes a television of monitor 310 having an integrated
set top box 314 and a transmitter module 316. The transmitter module 316
generates wireless links 330-1, 330-2, 330-3 and 330-4 (collectively 330) directly
between the television or monitor 310 and receivers 310-1, 310-2, 310-3 and
310-4 (collectively 310) associated with speakers 312-1, 312-2, 312-3 and 312-4

(collectively 312). In some implementations, the audio and video signals are
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manner simlar to that descri bed above, The
transmtter 118 can be 15 inplenented by the
transmtter 103 and/or the Bluetooth interface 95. In
some inplenmentations, the audio and video signals are
received in digital formand are separated and sent
to the television or nonitor and the audi o receiver i

e ader fﬂriﬁfgta?%%#?%rg%%ﬁigpe 8o B3H 8 o monior

m 250 accoysd t resent vent
arid B wosbREln gt o wiliedlsonvsonds arglogormat
i nt egrated set_top box_264. The set top box 264 )
gendaaﬁ%ls drefauinan tpiiG. oan antatirnmentaystam 0P according
266, which generates a wireless |ink 270 contai ni ng
toc thenprsisentoinvention 4si¢howsi ignimcludsha wimlesso frabsseivig44 tihthat
i nclude a decodi ng nodul e as described in FIG 2. The
wiselassly sgoaiean hfdioi and witko oomteot thaireart banianatdley sor2digital
and 268 that generate wi reless audio signals and the

fornata ke witless ttangeeitevdd 10 caf feceh@MheCkifsledP sigRAR! fYeth any
269 and 270 that receives the wireless signals. In

Wirsl8s soUTES.C I B! |9\9¥%méd?§hdfh‘éd by Riee¥d ElSﬁ’tgﬁl Qﬁ?lléreiﬁﬁ/ed

received in di glta formand are separate

oy el fndoBlvBY T30S0 WPBhY SLirBREof RuALAIRE fflal irdlon

conversron to
eferti 0 .ent

°‘é§§¢§#§dﬁ%@8"?ﬁ& W”’% yirefRss JiacSesiven 414 ﬂp&?f’# ne received

J ncl udes t el evi si n or tor 310 havi ng
W'réﬂ?%g?% to&e0i8p) Bgs 1 aaw%hoseaafat%mﬁ eceiveehsontant into

316. The transmitter nodule 316 generates wireless
audio,ard yiteo1signals. oulpatsthe audip signals hankl toathai trarisgeiv8ON 10

directly between the television or nonitor 310 and
anddbe ivideossigndls 1o i1 TV2yr Baditad 12ndThe transceiver 410 retransmits
the audio signals to the audio system 124. |

[00S1]  While the following discussion relates to one suitable approach

for delivering the wireless audio and video content to the wireless transceiver
410, skilled artisans will appreciate that other approaches may be used. In some
implementations, a service provider 414 may generate analog and/or digital
broadband signals that are received by a modem 415. The broadband signals
may be cable-based, satellite-based, DSL-based, wireless-based or any other
suitable broadband source. A network device 418 such as a computer with a
network interface receives content from the modem 418, In some

implementations, the modem 416 includes a tuner thal tunes a selected channel,

demodulates the signal and converts the signal from analog to digital format. If in
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310-4 (collectively 310) associated Wth speakers
312-1, 312-2, 312-3 and 312-4 (collectively 312). In
some i npl enentations, the audio and video signals are
16 received in digital form are separated and are
sent to the television or nonitor and the audio
receiver in digital formw thout conversion to anal og

cighebPriaeh o %@M G138y Tlgisninotal fexdierpaiggees and

invention is shown to include a wreless transceiver
dagesiasnihe digitalqasdanty Atarepiplys thrmesteshd10imay nebindyde the
that can be in analog or digital formal. The wireless
tuneg/digial (eneive1 @neather aelwork deviee i 1Bcmay receiyahe Lroadhand
any wreless source. In sone inplenmentations, the
signak isectlyciomethe sénicei provideeidiéd Irbyhis mpplroams dhe \retwork
410 can be in any current or future MPEG formal,

devicd 448 includdsea difitalreteivereandier akumer thah eumlut@éutﬁxs and video
transcei ver 410 outputs the received wreless content

comedt f&eh witled¥iraddobiverizohios oirbiabserarsisis$ies % \fﬁ@' wireless

content into audio and video signals, outputs t
trQH otl9gpal s back to the transceiver 410 and the
eo signals to the TV or nonitor 12. The transceiver

iéz.foﬁsaélmw Rttt it LB
o8 R T L4 505 i oo
410, skill

Sigfg od6 AT RSTIAReNS. fhe SHNED BoRARATBRkGeS B dnfated (IR
service provider 414 may generate anal og and/ or

regetyet 480 thatoragalyRs wirelessl signals@3areontaigiag wser inpus such as

nodem 418. The broadband signals may be cabl e-based,
channel lidandifiationd fromSa- wirsless reinotd esstrilad®t! amd/arngirectly via

bt?tttotlmiron the set top box 412. Based on the received user inputs, the set top
box 412 provides the channel identification to the transceiver 410, which outputs
the selected channel the wirsless transceiver 420. The channel selection is used
by the digital receiver and/or tuner associated with the network device 418 and/or
modem 416 to decode or tune the selected channel.

[0053] The audio portion 426 is output to the transceiver 410, which
transmits the audio signals to the audio system 124 and speakers 30. In some
embodiments, the decoder 425 outputs the video portion alone and/or audio and
video to the TV or monitor 12,

[0054] The audio portion output by the decoder 425 may include digital

packets containing audio and/or an analog signal. When audio packets are
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sui tabl e broadband source. A network device 418 such
as a conputer with a network interface receives
content fromthe nodem 416. In sonme inplenentations,
t he nodem 416 includes a tuner that tunes a sel ected
channel, denodul ates the signal and converts the
signal fromanalog to digital format. If in 17 digita
format, the npdem 416 may include a digital receiver
usefaf rPERIKPR430 éﬁﬁoc'ﬂéﬁd’&lébm%é“@p Fiystem d24treegives the audio
Alternately, the nodem 416 may not include the
packets andi gsinesates asslogsignalbages thateon: Kn somecinpldraentations,
recei ve the broadband signal directly fromthe
the egodives 4a0dnclddes 4 tonvértertfbl coravertingathb didifaé packet® ik analog
device 418 includes a digital receiver and/or a tuner

sigriats. QAuoptdtslyawthen amdloy isitffals afdueBd suehaadViPvelsinals, the

transcei ver 420 for wireless transm ssion to the

reddilét £8Pmal RIS h P th? thattibprddulaiss B Fﬁfﬁgﬁgzgyﬁaning

conmmuni cates with the transceiver 410 and

th&lﬁg(ﬁg%gné%? that separates the content into the audio
and video 'signals. In sone inplenentations, the set

top 424 Includes,an infrared (IR) regeiver 430,

¢ nalOfEle o e dFBuihed Bt Unrscalier 476 niplays; wieless
l ts..such as nn identification froma wreless
ri g ich 85 8084 TaRGe 1Rzt Boatdo. BOAT g dvbih ve

set top box 412. Based on the received user |nputs,
herefy inspraosated dayy refarengeloand otherreurenb onduture 802.11 wireless

identification to the transceiver 410, which outputs
standards;| Fequancyhmodulatione Worldwides Interoperatilitg r fot 2 Micrdwave

channel selection is used by the digital receiver
Acaasl, oinct Ugesupa prombitie dEEEL IBORNE nvolsssk hetridbaRd 44t8ndard)

and/or nodem 416 to decode or tune the selected
(Welaxanghd/or ultrawideband (UWB) wireless formats for communication with
the transceiver 420 and/or the receiver 430.

[0056] Referring now to FIG. 8, an entertainment system 450 according
to the present invention is shown to include a set top box 452 that receives
content such as digital broadband signals including audio and video content.
The set top box 452 includes a decoder 454 that parses or separates the content
into audio and video packet streams. The parsed data packet streams are output
to a wireless transmilter 456 that transmits the audio packets to a receiver 460
associated with the audio system 124 and the video packets a receiver 462
associated with the monitor 12. The audio packets may also be transmitted to

the monitor 12 as well. The transmitter and receivers in this embodiment may

operata using any of the protocols described above.
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[0053] The audio portion 426 is output to the
transcei ver 410, which transmts the audio signals to
the audi o system 124 and speakers 30. In sone
enbodi nents, the decoder 425 outputs the video portion
al one and/or audio and video to the TV or nonitor 12,
[ 0054] The audi o portion output by the decoder 425 nay

i ncl i O ckets co [ ni.ng audi.o d/ n
anal 952f o rhS5e o e “BLERL AR e et e e Hregoing
receive 0 assaqci ated wi.,th the audi o system 124
dpServR Al e Baddesisiieditaha hibsgBHaremioh canheiplemented
. Signals based thereon. In sone inplenentations, the
in @ varigiyrof fauns. n Epp gsamalec while seae implerpeniations ingludaet or 5
digital packets to analog signals. Alternately, when
augiaispgaldarg radshanaelssany rurobersf dadicssprakers andehannels may
receiver 440 may include a FM tuner that denodul ates
be huse8M Ini ggddilior; dhe aiumbey of tapeakerdi andccirdrmets nd&D oY bbrthe
sonme i npl enentations, transceiver 410 enpl oys w rel ess
sdmdel Thereforé, Fivhile tisil imenloR .hhs, b ddserided 8A ZohhBetion with
802.11 g, 802.11 n (which are all hereby incorporated

p&tictiaf SkampR: ABRof CthBefud SESR b o friveHfich %ﬁﬁlévlaoéebe 80

wireless standards, frequency no ation, _
ik SPeE SRrb G pp it BEYTe SPEERRE 1o, e s BiRitioner
opef & Sk ebreinc e ShBRBCator Bt KFlciao i ¢ ne

recei ver 430. (0056] Referring nowto FIG 8, an
entertai nment system 450 according to the present

invention is shown to include a set top box 452 that
receives
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content such as digital broadband signals including
audi o and video content. The set top box 452 incl udes
a decoder 454 that parses or separates the content
into audi o and vi deo packet streans. The parsed data
packet streans are output to a wreless transmtter
456 that transnjts the audi o packets to a receiver 460
associ at ed wi t H-1@#@s audi o system 124 and the video
packets a receiver 462 associated with the nonitor

12. The audi o packets may al so be transmtted to the
nmonitor 12 as well. The transmtter and receivers in

this anbodimygtenmbmgﬂgﬁgie usi ng any of the
protocol s descri bed above. 19 [00571 Those skilled in

the art ca | | .

descripti o% ’f}ﬁ‘ﬁ@?ﬁ%&ﬁ’gﬁ%‘ %%ﬁ%'ﬁggeg@ S? &gﬁ%rné'saenn

i nvention ga ' epent in a variety .of . forns. .

For -oxamp & Sah i BBSTEHRF BiunlRiedia o HeR: Jai frsl bscgver, that
audi o ,speakers and channel s, any nunber of audio _
§sear@é?§ saidcantentialeaudip signals asd videp signals and thateutputs said
nunber of speakers and channel s need not be the sane.
BHdicesignals tosaickflinshiranscaivendrehsaid videsesigdalsdoishdispiay,
connection with particular exanples thereof, the true

scope of thheremesdid first HapstaivapivirBR sl trandhite daidli difdio signals
ot her nodifications will becone apparent to the

R r=Ts B itioner upon a study of the draw ngs,
t&lﬁéh a%.d?%ﬁ&éﬂn.

e specification and the followi ng clains. 20 O ai ns
1. A systemconprising: a first transceiver that
wi rel essly receives content; and

2. The system of Claim 1 further comprising a modem that receives
broadband signals including a plurality of channels and that selectively tunes a

channel containing said content.

3. The system of Claim 1 further comprising:
a network device that communicates with said modem: and
a second transceiver that communicates with said network device

and that transmits said content to said first transceiver.
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a set top box that comrunicates with said first

transcei ver, that separates said content into audio
signals and video signals and that outputs said audio
signals to said first transceiver and said video

signals to a display, wherein said first transceiver
wirelessly transmts i d audio signals, to an audio
systerﬂs' 2. {I'Pﬁes)égg%?f@la'@ aﬁ’ﬁ%frpamﬂﬁ‘él‘?géonpri sing a
nodem t hat receives broadband signals including a
plurality o Retwenel devierl thahireceivest broadpandnsignals including a
channel containing said content. 3. The system of
Qharality offahaninefs amdithatsiumes a zhaahelodntainitigesait dhtent: and
conmuni cates with said nodem and a second transceiver

that comurd gat@rd WahBcsiobotHi toMprurREtSE withNShili ‘}%twork device

transmts said content to said first transcel ver

4ndR : | f LUk 1sing: a network
g SRR Said Rt Eht o b0 IS A GREPEMBC i ng
plurality of channels and that tunes a channel

containing said content; and a second transcei ver that

commu icatg,s with said network device and that

transwits Jddeasysdateat Glaims 4 further comprising eaideaudio. system and
The systemof Caiml further conprising said audio
saistdigplayd said display. 6. The systemof Claim5

wherein said display is selected froma group

consi sting of televisions and nonitors.

6. The system of Claim § wherein said display is selected from a

group consisting of televisions and monitors.

7. The system of Claim 1 wherein said first transceiver wirelessly
communicates using at least one of LE.E.E. 802.11a, 802.11b, 802.11g,

802.11n, 802.16, frequency modulation and ultrawideband (UWB) formats.

8. The system of Claim 5 wherein said audio system includes a
plurality of transmitters and further comprising a plurality of speakers each

including a receiver that communicates with a respective one of said transmitters.

S. The system of Claim 1 wherein said content is transmitted as

packets from said second transceiver to said first transceiver.
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7. The systemof Claim1l wherein said first
transcei ver wirelessly communicates using at |east
one of |I.E E E. 802.11a, 802.11b, 802.11g, 802.11 n,
802. 16, frequency nodul ation and ul traw deband (UWB)
formats. 8. The systemof Claim5 wherein said audio
systeg1inc| des a plurality of transmtters and

f ur t hd0- corfhia syskemfftlaim it whersin saidausie signats and video signals
i ncluding a receiver that communicates with a

Bee pigitel signalse of said transnmitters. 9. The system of
Claim1l wherein said content is transmtted as packets
fromsaid second transceiver to said first

transceiver. 22 10. The systemof Caiml wherein said
audi o signals and video signals are digital signals.
23
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