W RELESS AUDI O FOR ENTERTAI NMVENT SYSTEMS
CROSS- REFERENCE TO RELATED APPLI CATI ONS 10001] This

applicatio benefit of U.S. Provisional

Appl i cati o[“l‘lﬂﬂéﬁ“%ﬂlﬂ‘ Ml 249, filed on April 18, 2005,
which is herebyd porporated by reference inits

entirety. FIEL THE | NVENTI ON 10002] The present
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nowto FIG 1, an entertainnent system 10 i ncludes a
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BACKGROUND OF THE INVEl\iTION

[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 18 outputs content to the TV or monitor 12 that
includes video and audio signals. The TV or monitor 12 includes audio outputs
24 that may be connected by connecting wires to an audio system 28. The audio

system 28, in turn, is typically connected to one or more speakers 30. The audio
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out put 24 includes one or nore channels for nono,
stereo, surround or other audio formats. For exanple,
surround sound typically includes 5 or 7 channels.
[0005] Otentines, the consumer may purchase a
particular television or nonitor 12 for aesthetic
reasons. For exanple, LCD and/or plasm displags have
ti e smal | thickness and can be nounted on a
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instailed. When customers add an entertainment system to an existing home, it
is often times significantly more expensive to install wiring behind the drywall.

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

SUMMARY OF THE INVENTION
[0006] 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
video processor communicates with the signal demodulator and encodes and
transmits the digital video output signals via a first medium. A transmitter

communicates with the signal demodulator and transmits digital audio output



transmts the digital video output signals via a first

medium A transmitter comunicates with the signal

denodul ator and transmts digital audio output 2

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

ot her features, a system conprises the set top box and
sigrials vines secondrwisalessmedit.ayhe figat reedivmrhasea bighgr bandwigdth
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medium The display is selected froma group
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greater than 50 Mdo/s and the second

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,

separates the content into audio signals and video signals and outputs the audio



bandw dth capacity of the second wireless nediumis

less than | Md/s. [0009] A system conprises a first

transceiver that wirelessly receives content. A set

top box communi cates with the first transceiver,

separates the content into audio signals and video

signals and outputs the audio 3 signals to the first
_transceiver and the video signals to a display. The
signalssto ther fiist danseeiven ard dbe|vdea sigoalst to ahdisplagi o The first

signals to an audi o system [00101 In other features,
transogivée wirctesely teansinits dnhaudio signadd to an awdiaidystgma

plurality of channels and tunes a channel containing
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nodem A second transceiver communicates with the
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transcei ver. 100111 In other features, a network
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group ‘consi sting of televisions and nonitors. The
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includes a plurality of transmtters and further
condemtpr iAs secondlttansceiver comnupicates svithathe inetworti deviee and
recei ver that conmmunicates with a respective one of
transmaitst thensontentetos 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 L.E.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 transmittevrs.
[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

means, separates the content into audio signals and video signais and outputs



[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 neans, separates the content into audio
the gugimsignalsdothel fitst drapaeeiving maeans: and theqvidee signalsoto display
signals to the first transceiving neans and the video
meang)fosidispiaying.s Phefirst taasseiving meass wirelessly Farsrhits the audio
transceiving neans wirelessly transmts the audio
sigrsalg tnbudio onearnds for gereratifig audiblecaualio signalgdi bl e audi o
signals. [0014] In other features, receiving and

t urfoowdJTRaNS I esther deatubds) ardeaNthgs iandakining) ChE8hd Fedeives
plurality of channels and tunes a channel ~ contai ni ng

broh@SariP rys@éag% nihﬁlhafn 2Ge plRafty 6P'HYAhES! Shd guﬁggs 5M 3 Echannel

modem trafscei vi ng" means conmuni c

e f a ] ntent Lo th
corbifih" Y R e HeARSTLIRARARY M 18, i,

[ate . n ei br. ban i gnal s_includi ng
Sedghi bR AT el b EitietEn ety B0 ettt rsens nand
t he ontent..Sec transcei ver conmuni cates with the

traqsmlgrtﬁgggn%g}%t%gﬂﬁ& YfanseeMnOIMENS- content to t he

fir8@1transceiving means. [0016] In other features,

t hd01&pl ay Heaptber Sealirest iderfacemnaeansoupceives shroadbend

. of televisions and nonitors. The first transceiving

signads irclvding | @ puralitycohhannels endutineg atchiaeask comtainiig the
|. E.E E 802.11a, 802.11b, 802.11q,

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, 802.186, 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 including receiving means for
communicating with a respective one of the transmitting means.

[0017] In other features, 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.



802.11 n, 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 neans. [00171 In
other features, the content is transnmtted as packets
fr J0018he sechmiethod owprises gwinelassly treceiingf content using a
transcei ving neans. The audio signals and video
first tranedeiverr sepamitingl thei @mdért. info 2Q00iDSSigAalsead dideo signals;
conprises wirelessly receiving content using a first
outhUBAG QRé \RKdio SRIPAIsAl the fiRE trafsdeivr and tha witicd Sigpale!te a
and video signals; outputting the audio signals to
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The first transcei ver wirel essly conmuni cates using at
contents: Ths aethod inclydes selerting ithe display frempa group rongisting of
802.11 n, 802.16, frequency nodulation and
telayisiensantt onitorsuVBe first transceivel avirelesstycomuoivnibades using at
wrelessly transmtting the audio signals fromthe
leastudn® of &3 BB, 1802 ttagi 802: H1ka B02c1 Hf, e 802itln, 892018, rfedquiency
of speakers. The nethod includes transmtting the

oSN o g (00 AR s vl
trafdrBitAgthe 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 recéives 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 signais 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. 10020] A set
top box conprises 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 dermpdul ator conmmunicates
with the signal receiver and denodul ates the digital
audi o and video signals. A decoder outputs first data
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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 meahs outputs first data packets containing digital audio signals and
second data packets containing digital video signals.

[0023] In other features, a system comprises the set top box and
further 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



100221 A set top box conprises signal receiving neans

for receiving digital broadband signals and tuning

nmeans for tuning a channel including digital audio

and vi deo signals. Signal denodul ati ng nmeans

conmuni cates with the signal receiving nmeans and

dempdul ates the digital audio and video signals.

Decoder nmea ns outputs first data packets containing
wirelessly dransimitso tha dinst! datan packats dadtheafiest recewing means and

contai ning digital video signals. [0023] In other
trarfsenitsuths , sexopg sdate packets sies theasesohd trepelving aéans.  The

further conprises audi o out put neans for generating

transmittioganeard wirelesslyt transpeits thengscond fats PaBkets 281tRE second
wi th the audi o out put neans. Display neans displays
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of speakers jeach dnciudisg receiving meansdob rroiving Mat commurscatevith

audi o means includes a plurality of transmtting
a respectivefome dfithe transrhittigg medns$.ur t her conprises a

plurality of speakers each including receiving neans

fofoozei W pethidifor opEratiAg 224t t¥h bBx comprises receiving 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 data 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 |.E.E.E.

802.11a, 802.11b, 802.11g, 802.11n, 802.16, and ultrawideband (UWB) formats.



a respective one of the transmtting neans. 10024] 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
second data packets containing digital video signals.

[ 00[®R6] n Buibker facedsurofsapplicabiityt lobdthenptaseat invention will
receiving the first and second data packets;

bevernelappaient fromrthgidetdiled deberigtiohgrovi@éd®hediretes. 1t&hduld be
first receiver; and transmtting the second data
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des@lra%zfi o’.ﬁ%mﬁeaﬁanwaﬂgfr\rﬁu perome tmeneoiwly upderstood from
understood that the detailed description and specific
thedetaiirddesciiptionandh e ascomganying drawings, whereinbodi ment
of the invention, are intended for purposes of
i | 1k0928ht i BYS.dhnisya fungtienat biask diagremdefdan enteitainmernit system

scope of the invention. BRI EF DESCRI PTION OF THE
acqring Mothe @2 Alt; The present invention will becone nore

fully understood from the detail ed description and
t hef0a2sprrRIB. i &l fiamional. blydkediabiam 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 to fhe.present invention including wireless links between the set top
box and the audio system and the television or monitor;

[0032] FIG. § 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

monitor and the audio system;



10028] FIG 1 is a functional block diagram of an
entertai nnent system according to the prior art;
10029] 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
invention including a wireless |ink between the set

t op[0038k ahtG!ids aduohaiongkblock diagRid lof Bh @nteétdisment system
functional block diagramof an entertai nnent system

aceurdingdto1ghé OpresentoiirR@ntidn | aNIE Y ItelRvisii W1 MOnkbr RLGRT an
i nks between the set top box and the audi o system
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or nonitor having an integrated set top box and
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receiyep &&P@t»aa e} [ahobax Matjsenatalestha sententiiota sudin and video
moni tor and speakers; [0034] FIG 7 is a functional
Pothpog land frgnsmits thenaudiat pertian nioe the wyisles® transeeivlirn avhich

to t he present invention with a wirel ess transcei ver
provides awireless dihly to ancridicesystemtweith speakes$ ah@Rhd Qieb Firtion

separates the content into audi o and vi deo
to a display; and
[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 packet 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 device 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
decoder that parses content into audio and video data
exBeliReene tof canEe Snliwaranior dfirawearet pragearns,t ar cdrbinational logic
.transnmts the audio data packets to a receiver
cirgdit @odéar otherisuftable compdnenssythatprovidd thédesdribed fdaétidnality.
packets to the nonitor. DETAILED DESCRI PTI ON OF THE

PRENERRED EvBORIinRatSsysténs Gbedive dontdr®dM service é:lroviders
y

description of the preferred enbodi nent(s) is mer

(s)
thatxinotier videa dnal ugioaeshtbt bid et bridibBAAAY %ignél'k.m The

the invention, its application, or use rposes
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b de crib?d functionality. [00371 Entertainment systens

0X gg@?\ﬂ? CoRY¥hihe pediosand/or wdge signes 4o analog fonml. udre other
video and audi o content and their corresponding

woglsg fiie audiaaad vislepesignailsresmain dry diitah fernn antli regeived =0 the final
present invention enploys a |ower cost/bandw dth

outplt deviesssudhrds the dispidy; iabuloesystemh @ndioB 8bakers 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 L.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 wireless 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 900
MHz wireless link. Various exemplary configurations will be described further
below and serve as illustrative but not limiting implementations.

[0039] Referring now to FIG. 2, a set top box 40 according to the

present invention is shown. The set top box 40 includes source inputs 42A, 42B

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
the final output device such as the display, audio

inpytst diheainpiitsr42 perakmnicatd B3| radivefréy (RF) front ends (FE)
cost/bandwidth wireless link fromthe set top box to

eA4BeAred/ 44C GEollRCtivaN FroRf e deryhy|
4“rcﬁnrpuant PO Roolfectvely IroA erdatad) q“?%"z’%“?i%-%o?ﬁ%? tune a

ch@frellin fstogdbaid ?‘s‘igr{é“ rthas %céib‘é&% ;lgacm‘ﬂidg?heggenjziigﬁ%tion.

Audio signals typically require a

APl ptoxc R 01 G Mhfvel Bifine OB Sl g

signal would require 1
hh&l € [Wg! t j t wi | pend
chihhe: CRRalelrte. difel SinSRER CH 508, B ting, 5080 Eectvely
il el |ink to the audi.0 system may
ALTEE BBl Boneafto® 47PbIRR anelhscCHfannel st tB diielmiansly An RF
confiqurarions will be described further bel ow and
deE@‘(Pbﬁ% gél W%fiqf?‘ét fiereogulationet Exemplanigdemodulation techniques
. i nplenentations. [0039) Referring nowto FIG 2, a set
inqlyde ppRogeonal drsuenay divisiom anultiplex ¢OF DMy guatentuieSamplitude
shown. The set top box 40 includes source inputs 42A,

marhntioan (QARY, (qaidratatel Vreuencypshift 48YingUEhFSK) NP Bther

cable, satellite and/or other 11 inputs. The I nputs 42

sutabiedeimodulatioh téchmiquadi o frequency (RF) front ends
(FE) 44A, 44B and 44C (collectively front ends 44).

TUn[a040} GAA d6ad pockBEing Ut (CPLNSA B8iriuhigds Wi YRR R

signal that is received based on ‘user selec
derfvdlbiatdregBvid & i ' agpl.ifiers . .

AlaloraZvid & rinfe#Bc8 8. #7Sorh8 thbRfdntitions iR ihierats 56 is
a peripheral component interface (PCI), PCI express and/or any other suitable

interface. The CPU 54 may include volatile and/or nonvolatile memory. An
anaiog phone line 58 can be connected via an interface 80 and a voice
coder/decoder 62 to the interface 586.

[0041]. A video processor 64 performs video processing and may
include nonvolatile memory 66 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
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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
dermodul ation techni ques include orthogonal frequency
division multiplex (OFDM, quadrature anplitude

dul ati on quadrature frequency shift keying
(Dg]D B3R s:lara(ﬂmmn?A N%ﬁeand auStvidéce outpub 80) AthieosutparbiniheUBAC 76

[ 00401 A central processing unit (CPU) 54 conmunicates

caniaisio heheutREt aslewhdnhelt3od vidéo\outpiaie2, nt erface 56, In
some i npl enentations, the interface 56 is

per [0D42) al TherpeMaBs 564186 BRNUMEAt:s v\?ﬁ %égf@jﬁox display

and/ or any other suitable interface.

84Iamww(é€d:§ﬂbgtdsls€claﬁ@i/ vith %Q&ggﬁfdd 6r %H‘P - TH%n%ethS 840

phone |ine 58 can be connect via an |n erfac
T Rlucets oS fehal s (Usop o nleBal ke ety
oot o HRTHERIGH ok 48RS 5 RodlEs Broes Taw Be Aesiinep. A
reriB 8t i *'néﬁfo%%r% te5R11E3 INEarBAEIanAs FIBERR Verota eaniror 91 to
sui t abl e decodi ng such as but

all%fxgér gﬁ?é Q;p rf@e e ¥eliM@yangior, pthep setiopdatr fundtions. An

des videg signals for output to a digital to
Boiﬁiﬁ'ﬁsﬁe@m%rls @pgnp;haomm; at deastionangfl 802, £t, SUR, 1yl §02.11b,
S-video output 80. The output of the DAC 76 can al so

80%,¢19u8QR1 1mgwhickharenall hefebyi treorsorafdt bﬁzeferér%&andTBﬁ\er
interface 56 al so communi cates with a set top b

curgiind @indyfuture wireless standards. A digital video interface (DV)itransition
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 99
communicates with a line input 100 and an amplifier 101 and a line output 102.
The interface 56 and/or the audio codec 99 also commuﬁicate with a transmitter
103 for sending audid signals wirelessly to other devices. The audio signals may

also be sent wirelessly via the 802.11 and/or Bluetooth interfaces 92 and 95,

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 user selection of channels,
sigrals.teeamalog dormo pHer tostednshiissiw unéilon tiid gigital &idio &halsl may
interface 92 is conpliant wwth at |east one of 802.11,

beSdiht dikegtly Vi4 thelihtdface 3820 tHdirafdirittdd 104, whi ch are al |

hereby i ncorporated by reference) and other current

and [do44y’ € H&féﬁin?%\nﬁlb%é%%n eﬁteﬂia&'gﬁegllt fsyist@ﬁﬁ 08 according

interface (DVI)/Transition mnimze erenti a

, e . . i -
oSO BRI Bl PP SRet i bt Lodl 6B Log
' : ' c 1 ge] device 96 nm
RN, B0 58t B 1 MR R0 Mt
1 BEE RS S b Eel SRR el GBe e B or monir 12,
ThoaePsRammoduieal 4 850 GGrIIs BN Signacioos transmiter module
conmuni cates with the interface 56 and perforns audio
8o avhigh Hiansmits She raydiorisionaliever aowiseless link otteuto eatreseiver
with a line input 100 and an anplifier 101 and a line

megditle 120 Esgociatedewitn aardudice symemnt4or As lvanabsl appeeitted, the
99 also communicate with a transmtter 103 for

resgiveti module di20 maybel integrated eAthl or Sepaedts drom e Qﬁﬁio dystem

audio signals may also be sent wirelessly via the

12802n $dmeritplemdntaBorote awdic slghaPiRcldestnd295, or N channels.
respectively. The audi o codec 99 nay be used 'to

S Ho K ot SRR Sty BRI R 5 o
7. "Pof 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
Bluetooth interface 95, which generates the wireless signal 119.

[0045] In use, the set top box 110 receives a broadband signal
containing céntent channels. A user selects a content channel using inputs to
the set top box 110 and/or remote control 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 58 to the

transmtter 103. [0044] 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

recei ves content and outputs a video signal 114 to the
TV 0046)ni tThe iteiveT meodale otRh@utputsiithe Ichanaklsoto the audio
outputs an audio signal to a transmtter nodule 118,

systenctd, rvdnstnrbumutdwmemudmsughalsab tivy Speakerd 86! ThE cbhﬁé,‘ctlon
119 to a receiver nodule 120 associated with an audi o

betwesrethel 2ddio Aysan 28CarPhe g?e%‘kél% can'8e Wirkdb ?Jlreles

nodul e 120 may be integrat or separate

wn%lé%’s‘bo‘hhé&l%ﬁ ishishbd, tH“e S5 s&&@kfﬂ@f&ﬁ@ﬁ loR8%or rwr% t?éﬁ'rrﬁtters

signal includes 1, channel's.

anH 'Iﬁé dé}kllﬁélgde }é“&?fé'l’%'aﬂd SRR in § ”T?age eézgg FJIrﬂgdulos,'

soun exanpl e,
angm,t 118
"?#%f@%%ﬁﬁ%%ﬁ*&téﬁim%“ﬁ?*@as 3271 Sgw -tgg 3h Sgral
[ [ 92.a d/ t he toot h |nter ace iC
ey BiES é? Gt 18 ¢ BY ok TG 28. T some Gomlsyeniatiis, therik t
box 110 recelves a broadband si gna
the, g’&t & mqwor: dRt snenidregtioaakor hidirectionad Iwhereas tomriinkrto the
channel using inputs to the set top box 110 and/or
audiensystern and/on speakethds sipidirectizhat.oint sorhe civpleraéntations, the
provi des a data stream i ncl udi ng audi o and vi deo

audiorandrvidedTsignale el rexpivenidin |digital fi?mcerebaresseipaatad @ha output
and video content. The audi o content or signal

to ithe: | telbwisiororez monitor @nduthieo alion Fedeiverhiat digital %'r‘n@%thout
to the transmtter nodule 118. The transmtter

corivk3sibn dnanahaloglfemedtannel s to the receiver nodul e 120
H [0047] Referring now to FIG. 4, an entertainment 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 wireless link 154 between the set top box 160 and the
audio systeni 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 signals
are transmitted via the wireless link 154 to the TV or monitor 164. 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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[ 00461 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
i nclude receivers and shown in Fig. 5. The decodi ng
implethdnted by Zhe tiapeinittdr3vaniior tHegBhietdath titerfade @5. In some
nonitor 12. In addition, the audio signal may also be

implénidntations! the alidi® BndWidebWignkds alereteived in digital form and are
I npl enentations, the link to the TV or nonitor 12 is

sepﬁta‘?é% Al sBRfto Mo BidlidiciF bl RRitoMBRE B9 abiBR felcBlvet th digital

udi 0 system and/ or speakers 1s unidirectional.

fornd wiROG éoﬁf)%lglmﬁﬂgié%{a@gsfop{ag@ audi o and vi deo signals

are recelve riand are separated and

reciylian’ ¢ Relfpht oW §rI, & Al BlerBlfdit svfef 450 Rocording
o S ebathion) S8 SEMEHE R A5SHch2Bh P et

i nvention includes a high bandwi dth w reless |ink 154
sephlapRan2Gd. TR sehiopex efiffalegan aydio oyt to A transmitter

moni tor 164. The entertai nment system 150 includes a
modide 28Fdwhigh oene@tess @ wirgless dink batQusentainieg shanpelg of the

box 160 and the audio system 124. The TV or nonitor
autisigmail Udhessed to bow 264 imayinchide a d€coding kmduiseas described

set top box 160 includes a network interface 170. The

in FEG VR Khe iantiey Syatem 124 inclivddiconedl mivea tradsbitter$ 267 and 268
802.11 interface 92. The video signals are

thitr gérdrhtel Rileldss dudto ag{ngnsesﬁd lthe kspbaRedsO36 hﬁc% Undlor are

nmoni tor 164. For exanp the wireless link can

oo em 150234 04200 et e it Bepa.,fysome
implehfdrations! e aukflo bAd Jideo 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.

[0049] Referring now to FIG. 6, an entertainment system 300 according
to the preseﬁt invention includes a television or 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 3304 (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 3124

(collectively 312). In some implementations, the audio and video signals are
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manner simlar to that described 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 in
digital formw thout conversion to anal og format.

receivdad in Kigitat formy ane\separaledand areasesttocthi aeleviziin or monitor
system 250 according to the present invention

andithbeaidio ecbiveein difital form WO Jt@onvéreioRas iaRgioyTormat.
integrated set top box 264. The set top box 264

genqoes®ls ReferHPnew tPPIG. t70 ad efn!é?fb‘iﬁﬁ'néﬁt% ystefR 48D @ccording

266, which generates a wireless |ink 270 cont ai ni ng

tocihénﬁl%'sénpfnv"ehﬁon %"%‘hgwﬁeﬁnmc ludéhg \ﬁ?éde.%é’ Eraﬁ?@ @A 4$ﬁ3éthat

i ncl ude a decodi ng no escri be _ aae
n S 267.
willésdly TUEHIFRR oo Bfy i EBREAE uffl Gl bETR BhARE "o didita
foBREF ATHE yiReshdianeBeline A Ld ot Fopehi BecwErlgas slanajefom any
sqe |l e ntatlon? t he audi o and V|deo si gnal s _
WiEglgEs 5o 0 SpReIGEP A UA, 11RIWKPIESS Soptant et s reseived
sent to the television or nonitor and the audio
by thectranscelver 418 gan be i @Ay \qurmestior EsweceMBES: formatnaltygh
format. [0049] Referring nowto FIG 6, an

other tormatsrmey besysads mTBe Wvitelassrteinsgeivend 1 eutputs ¢he received
i nvention includes a television or nonitor 310 havi ng

wirglessncardentttoch satetoptbop 41@x which separates tha eatisiviedr content into
nodul e 316. The transmitter nodul e 316 generates

s s sara SobuisN, e oD oo 11
andomk videc3dignaBaotRE TV EF oAl 12, FhEtransddifers 78 ?etransmlts
the audio signals to the audio system 124.

[0051]  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
implementatibns, a service provider 414 may generate analog and/or digital
broadband signals that are received by a modem 416. 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 416, In some

implementations, the modem 416 includes a tuner that 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 with 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
format. [0050] Referring nowto FIG 7, an

digital dormatnthenmosiest 416 404y inchumleda nilgital ceddierthat fgteives and
invention is shown to include a wirel ess transceiver

deédded e digital ebatent.y AlRemitelgs i ficleAN 4181 HSY ro® M@ide the
that can be in analog or digital format. The wrel ess

tundrRiiGies irgesivérl Bné aRe 'MRARDNCIEVISe vzu'me.lnag Tegbiv8ahd Broddband
any Wreless source. In sone inplenmentations, the

sigiﬂl'lall Qiireéaybw?ﬁ qRé demite Iprotigeiay6d |rpm;ig%1pg§$r:g§ ftﬁ’b"ﬁétwork

O can be in any current or future

SRS Y O S AP BACATES g o
cohi 33 BB bRl B ed BRI o 158 whoes

audi.o sjgnals back to the transcei ver 410 and the_
tm\?gaﬂﬁers‘#ﬁzal s to the TV or nonitor 12. The transceiver

410 retransmits the audio signals to the audio system
12410082351 Thisat dop hex 442 commimicates wish ithentransceiver 416 and
one suitable approach for delivering the wreless
includesoa adrtodier 42 5c that csepatales ltke \ontend dstot thenaadiovand video
410, skilled artisans will appreciate that other
signpls: olacsozse impleimentations, the sstrtop bor@l2dTReILGés ansSnfraved (IR)
service provider 414 may generate anal og and/ or

recingirt480 that eeckivewl wirepss! sigridiad3ardntAisinh Rer Wpds such as
nodem 416. The broadband signals may be cabl e-based,

chgﬂéélibéhﬁmbﬁéﬁdror@sb'»ﬁ?ééﬁ réfnbfl e8RrA2ES4 difd/G directly via
buttons on 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 wireless transceiver 420. The channel selection is used
by the digital receiver and/or tuner associated with the network device 418 and/or
modem 416 fo decode or tuné. the selected ;:hannel.

[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 nodem 416 may include a digital receiver
usedpt reeeieen 430 assbcisted adts tHehaudlo Fykim 4248trebéives the audio

Alternately, the nodem 416 may not include the

packesdndi diinePates Aoy Vigrtlslbadky tﬂSFéUﬁF Hn %Hé:ﬁnhrgér%emons,

recei ve the broadband “signal directly fromt

théd PEEIVET 4300MEIESEs 4 KBnvderifo} ﬁorﬁ@ﬂf@qﬁg’di i%? 8?8%&? Eﬁ gnalog

evice 418 includes a digital recerver a

; ' [ aWMdhel ess
SIGril, 2ty D el &fod <ifeis ARTVERY Sl ?%‘Fr»ﬁeﬂsna'z the
s . ' 410., [.00521 e get I ox 4
b4 ne S 0 AR b SRR R i
decgder 42? that separates the content into the audio
th%ﬁﬂ'gﬁﬂggn'signals. In some inplenentations, the ggt
424 incl ud i nf d (IR receiver 4
: ﬁgi&&g&ei j’élsan(im; éﬁ%@ﬁtgﬁ&as; e‘@é%‘%ﬁﬁ’[ A1Ri agpleysr wireless
i nputs_such as_channel identification froma wreless

fidelitydYVAF i} sueh as 8224 1a80R.81a,802:ttb, B02i1dg, 802.06n{wbichtare all
set top box 412. Based on the received user inputs,

herehy incorpooqted Hiyx refd2npeloand etherhaurenbondlture 802.11 wireless
identification to the transceiver 410, which outputs

starivardes| freg@shoyhamvtillations WorlghRies InerIBRFABING " fdt2MicrbiBve

channel selection is used by the digital receiver

AcaBeh o AU OO IEEE: B2 MRS iRy Yo
(W@ 8hd/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 transmitter 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

operate using any of the protocols described above.
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10053] 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.
10054] The audi o portion output by the decoder 425 nay
i nclude digital packets containing audi o and/ or an

analio@s# 9 MPHoseHi@RdPithe dtEeke howlisbrédatéSRém fe foregoing

; B
recei ver 430 associated wth the audio system 124

SR s oS AR, AL np s

ink %égf% 4 é',nﬁbﬂdﬁén@gg%g?ghgeSWE@QH%ﬁ§é§ %I%ﬁ% or5

I git ets to ana er na

S .
a7 SRBIEH B4 ndh el R Far e Atk bikkRefe phd Enannsts may
th M,Si | containin the audio gontent. 10066] .In
be, e 13 iBion 6, AuroRf of sPenlils sndbChAIel, sees mat bk the
fideHity SVWFi_ such as 802.11, 802.11 a, 802.11 b, .
sagip . Thefefory ovhile this jpweakon hasabeen Heseibedi inceanmection avith
by reference) and other current or future 802.11
paffiqularcexamples ttierieef , thertaup soepe whdhe inveation \sholidwhokebe so
Interoperability for Mcrowave Access, Inc. (group
limitednsincen gtheEBROdlcatives will beesmme appadind tal tisd skilled practitioner
(W Max) and/or ultraw deband (UMAB) wirel ess formats
upioara studyrohtheadrawingsj the spebificaliamameihedolioWifg eithgr t he
recei ver 430. [00561 Referring nowto FIG 8, an
entertai nment system 450 according to the present
invention is shown to include a set top box 452 that
recei ves

20



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 transmts the audi o packets to a receiver 460
associ at ed wighipde audi o system 124 and the video
packets a recelver 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
thi s enbodi nent may operate using any of the
pr dt ocolAsSeldepbo¥eBOMBESFIBY: 19 100571 Those skilled in
the art can now appreciate fromthe foregoin . ..
descri pta sigriahaeceiver bhafamdmanﬁgnbfendh&q%r woeives digital
i nvention can be inplenented in a variety of forns.
bro&dtiarRk 8igpbs. andial funee tisati tupks reeohatnal rincludinigudigitdl audid and
audi o speakers and channel s, any nunber of audio
: s and channels may be used. In addition, the
wde;tﬁﬁgéglrsbf speakers and channel s need not be the sane.

Therefore,. whij LLe this.inyentj en:.fde [ [ ‘
connect ifsiofAL Hemsa il ER <Rl RE B R0 g Rgeiver
scoge of the invention shoul d not bel%ﬂ’ limted since
anddhatdemoduiatessaid sligital pudinanshiidgpSgnals: to t he
skilled practitioner wupon a study of the draw ngs,
t he sped Videatprocessud thatecdrirunidates withisaid sighatidemngulator
1. A set top box, conprising: a signal receiver that
and that BAESIE Ariatitpatsldighal vids slipra signals eh a first medium; and
a transmitter that communicates with said signal demodulator and
that transmits said digital audio output signals via a second wireless medium,
wherein said first medium has a greater bandwidth capacity and a different
protocol than said second wireless medium, and wherein said first medium is a

wireless medium.

2. A system comprising the set top box of Claim 1 and further
comprising:
a display that communicates with said first medium; and
an audio system that includes a receiver that communicates with

said second wireless medium.
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br oadband signals and a tuner that tunes a channe

i ncluding digital audio and video signals; a signa
denodul ator that comruni cates with said signha
receiver and that denodul ates said digital audio and
vi deo signals; a video processor that conmmunicates
with said signal denodul ator and that encodes and

output s fHedsh@ent ' Va2 WihetbhSal 8Rpfy! Ie" Sblected from a

um and ransm at conmuni S Wt sai d

grod Ao sl R CRARrE S0 NAEOna i ¢ el css mech L%'

wherein sald flrst medi um has a greater bandw dth
capacity and a different protocol than said second

wirel ess nedium and wherein said first nediumis a
wi rdel essTheesititop 2box aofySlabm tofupihesi spinprising ca firsh wireless
box of Caiml and further conprising: a display that

netwofiMintérfadee thatidomraahidafasr with saitl videoaoutpah progdiseor, wherein
system that includes a receiver that communicates with

sa,@ﬂ,\lﬁﬁnﬁ%ﬁ@,ﬂqs ?é,ggfnfgam MM 21 3. The systemof Caim

erel n sai dIS play is sel ected froma group
consi sting of televisions and nonitors. 4. The set top
box of Claiml further conprising a first wirel ess

network interface that _ connunjcates, wit| ai.d video
out%ut prisc 885 4ep Bvepti a'“%aé d"q'fqr?@t Sﬁ‘gdf%‘?’@'ﬁss network
W rel ess nedi um

interface communicates using at least one of |.E.E.E. 802.11a, 802.11b, 802.11g,

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

6. The system of Claim 2 wherein said set top box is integrated with

said display.

7. The system of Claim 2 wherein said set top box is located remotely

from said display.

8. The system of Claim 2 wherein said display further comprises a first

transmitter module that communicates with said first medium.
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5. The set top box of Claim4 wherein said first

W reless network interface communi cates using at

| east one of |.E E. E. 802.1la, 802.11b, 802. 11g,

802.11 n, 802.16, and ultraw deband (UWB) formats. 6.

The system of Claim2 wherein said set top box is
integrated with said display. 7. The systemof Caim?2

wheg ei n g ad t ithe | statays Hoxmef eClairr amandi further
di ggp'l ay.ﬁgﬁ}'ﬁg s??g{béﬁw 0 C?a?)ﬁw Zﬁﬂmher ein said display

furt.her. c [ Lo ] ;
cortiaifn BE0 & brd 44t MelkupE g Reehier sJBgueRnal Ebmmunicates
.conprisjng the set .top box of [ apd further . .
Wit SR8, 31di0 Systaies 3 eceiies patd el akls gubHinats via said
modul e that communicates wth said audio system and
secondtwireless madiwmi d digital audio output signals via
said second wireless medium 10. The systemof Caim
9 wherein said audio systemincludes a plurality of
transmtter nodules and further conprising a plurality

of fpeakeis syBRGN b Cibith "D vwhérBRFisuRT it systdmt includes a

communi cates "W th a respective one of said

o B oS R e £ spesrs
oo G B e A R rhod e o

said transmitter modules.
11. The set top box of Claim 1 wherein a bandwidth capacity of said

first medium is greater than 50 Mb/s and a bandwidth capacity of said second

wireless medium is less than 1 Mb/s. |
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12. A systemconprising the set top box of Caiml and
further conprising: a display that comuni cates with
said first medium wherein said first mediumis a

wi red nedium and an audi o systemthat includes a
receiver that wirelessly comunicates with said
transmtter of said set top box and a speaker that is

corfect efl §yst émceam“singn thidradeti tHps ogCbEClaimm aand further
group consisting of wireless and wired to said

13. A system conprising the set top box of
co'ﬂ;'gﬁhgl and further conprising: a di spl ay that

communi cates W th said first nedjum, ein.said

CoTTE™ Aiciaie bt girembicales il Shid Mt @eBi3R. Wherein said

includes a first wireless network interface and said
firstimegdiugy ig asvitggonediumandd wirel ess network interface

that comuni cates with said first wirel ess network

i nterfacan andicansysieino thatt dudest anceceiesr athat wirelessly

receiver that wirelessly comunicates with said

corhimffodtés Yithosaidairgnsifitiel @P JaRK seldoR baikeah@ra spehkersthat is
connected by a connection that is selected froma

corfeRtdy B??Eﬁﬁrﬁ&o&f thiat ﬁf‘la&l%ﬁtedaﬂgm""é rgfiﬁe Se?ﬁ@ s‘i’ing of wireless

receive em conpr1sing
and further conprising: a display, mhereln

f .Cl.a
a”‘gﬁﬁ'rﬁd%tsaldorﬁcﬁlﬁ is integrated with said display;

13. A system comprising the set top box of Claim 1 and further
comprising:

a display that communicates with said first medium, wherein said
first medium is a wireless medium, said set top box includes a first wireless
network interface and said display includes a second wireless network interface
that communicates with said first wireless network interface; and

an audio system that includes a receiver that wirelessly
communicates with said transmitter of said set top box and a speaker that is
connected by a connection that is selected from a group consisting of wireless

and wired to said receiver.
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and an audi o systemthat includes a receiver that

W relessly communicates with said transmtter of said
set top box and a speaker that is connected by a
connection that is selected froma group consisting of
wireless and wired to said receiver. 15. A system
conprising the set top box of Gaim1l and further

congy,i siNGysferfl! ESWmm‘Qhﬁ'i&'éth&ipd boR! of Cmahﬁxﬂ and further
i nt egrated W|th sai d display; and a speaker that

co Sﬂ%ﬂes a receiver that wirelessly conmuni cates with
al ‘ransmitter of said set top box. 25

a display, wherein said set top box is integrated with said display;
and

an audio system that includes a receiver that wirelessly
communicates with said transmitter of said set top box and a speaker that is
connected by a connection that is selected from a group consisting of wireless

and wired to said receiver.

15. A system comprising the set top box of Claim 1 and further
comprising:
a display, wherein said set top box is integrated with said display;
and
a speaker that includes a receiver that wirelessly communicates

with said transmitter of said set top box.
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