1 DESCRIPTION 4 November 2005 HOME ENTERTAINMENT SYSTEM AUDIO HANDLING 5 The
invention relates to home entertainment systems, and to devices for use in such systems. In
particular, the present invention relates to so-called home cinema systems comprising at least a
television receiver or display screen device coupled with a multiple speaker audio system, as well as
to a television receiver for use in such a system. 10 Home cinema (or home tHAddteengystéfts allow
the user to experience the sound quality of a good cinema set-up in their own home, with a properly
set up system creating a 360 degree sound field placing the user in the centre of the action. Home
cinema is not jiE@@BHHEHBN to films as many television 15 programmes are now broadcast in
so-called "surround sound”. The speaker arrangement for a surround sound system typically
comprises a pair of main (left and right) speakers, a centre channel speaker, and a pair of surround
speakers; optionally, one orl@ie BHIERIANVBYE S YEdyiyeAddak i dRbIiNGal bass handling.
The main speakers are positioned either side 20 of the screen to allow the audio to move left and right
with the image on the screen. The centre channel is particularly for a voice track to a video
presentatién, such thatiReR¥eibRfRerelatsieds demne mréerainthericsysieMbcpadieydapisesrf®urround
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Home cinema (or home theater) systems allow the user to experience the
sound quality of a good cinema set-up in their own home, with a properly set up
system creating a 360 degree sound field placing the user in the centre of the
action. Home cinema is not just a applicable to films as many television
15 programmes are now broadcast in so-called “surround sound”.
The speaker arrangement for a surround sound system typically
comprises a pair of main (left and right) speakers, a centre channel speaker, and
a pair of surround speakers; optionally, one or more powered subwoofers may be
added for additional bass handling. The main speakers are positioned either side
20 of the screen to allow the audio to move left and right with the image on the
screen. The centre channel is particularly for a voice track to a video
presentation, such that the characters voices are centred on the screen where
they appear. Surround speakers carry ambient audio components of the
soundtrack, such as reflections, reverberations and echoes, to enable the user to
25 audibly differentiate the different settings for the displayed scene (e.g. in a small
room, or a large hall, or outdoors).
There are currently two principal types of home cinema system, the most
popular of which is Dolby Pro-Logic, whilst the newer system is Dolby Digital
(also known as AC-3): note that “Dolby”, “Pro-Logic” and “AC-3” are trade marks
30 of Dolby Laboratories, Inc. There are some important differences between these

two systems. Dolby Pro-Logic takes an encoded stereo signal and extracts the



2 4 November 2005 centre and surround channel signals, whilst Dolby Digital has five discrete digital
channels allowing for much greater channel separation with less noise. Also, in Dolby Pro-Logic the
surround channel is monophonic and limited in frequency response (100 Hz - 7 kHz) whilst for Dolby
Digital it is stereo and has a fuller 5 range, providing a significant improvement. Furthermore, Dolby
Digital is backwards compatible with any signal source that it is only encoded 4NoetyoPrgdodgic. As
will be appreciated, the installation of a high-quality sufround sound system can be expensive. A
further problem is the amount and complexity of 10 cabling involved in connecting up all the speakers,
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speaker or speakers built in to a television receiver (for stand-alone operation) to carry the centre
channel: howe\Re!i& terh 9git thecontiovpeoBhansgbisiaarhaBibEng Heaitekdtdragisiiclie main
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is accordingly an object of the present invention to prov port for a centre audio channel in a
home cinea sigigen withuislingq@risipaiteanitateuprovereente dpadreinaeie wikboisnplfigiteboistrol of
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television receiver for use in aﬁome cinema’system, t%e receiver comprising: a tuner coyr?ﬁ%ured to
receive and sep&@i€e broadcast video and audio signals; a display screen coupled with a display

driver arranged to recei ispl ' 28 si the tupe: ¢ oupled
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tuner; and an irgystefor agdarfecapditsisignafy dhdlnattprideldrin ihdoeharadiv aighadbprolex#sing means
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audio signal initial outlay and cabling could be reduced for a user if some components could
initially or totally be omitted. To these ends, it has been proposed to use the
speaker or speakers built in to a television receiver (for stand-alone operation) to
carry the centre channel: however, this can lead to control problems for the user,
15 Dbeing required to adjust the main and surround channel settings at source, and

the centre channel through the television unit controls.

It is accordingly an object of the present invention to provide support for a
centre audio channel in a home cinema system without requiring a dedicated

20 centre speaker and with simplified control of channel volume settings.
In accordance with a first aspect of the present invention there is provided a
television receiver for use in a home cinema system, the receiver comprising: a
tuner configured to receive and separate broadcast video and audio signals; a
display screen coupled with a display driver arranged to receive and display video
25 signals from the tuner; one or more speakers coupled with audio signal
processing means arranged to receive, process and output audio signals from
the tuner; and an input for a further audio signal, characterised in that the audio
signal processing means includes volume control and the receiver further
comprises control and switching means operable to connect said input to the
30 audio signal processing means, disconnect the coupling of tuner and audio signal

processing means, and set the volume control of said audio signal processing



processing means, and set the volume control of said audio signal processing 3 4 November 2005
means to a predetermined fixed level whilst coupled to said input. By providing not only for connection
of the centre channel on a dedicated input as well as switching between this input and the television
tuner, the user can switch in and out of surround sound operation without having to physically 5
reconfigure the system. Furthermore, by fixing the audio signal processing witHihotrerigte 2ididn to
preset parameters, adjustment of the centre channel at the television is avoided. Where the television
tuner is arranged to output audio signals on two or more channels, and the receiver has a speaker

coupled with re@}%’ﬁﬁ@@ﬂﬁ@ﬁ@@@@jﬂ@ﬂﬂb@é@ﬁb@é@@'@@éﬂ seieHMdnnel (e.g. a stereo
television), the contrel\ g Sk inG: BRI SBIFIEERBIY OPETAREIPLRARRAEFUH W YRR

processing means for'each channel to said input. In other words, when the television is switched from
stand-alone op#yRiioasNSir@fswisehing, Beavesieikisndnall RO Bt telRVisiRt tiVBRT cBif/éised to a

mono speaker. ., A5 I HAUABH 1 IR GHTH'S %%@%%&Mﬂ%@ tgatr;@gsreangeo

presentation on the television, the control and switching means may be cou e display driver
and be further opevafitrite taaien.disubheviaee, SighzindsprpuriarRoseieyncesEe Withielevision
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display 20 driver may suitably be configured to generat splay a menu of user selectable items
including conndet@yisisitiigavaiiedignal processing means to either the tuner or input. Also in

accordance with the vention. ' Wi ome ﬁ':gﬁngﬂ Emmi [
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gnals; It may mstead comprise audio signal processing
control and switching means is preferably operable to connect the audio signal
processing means for each channel to said input. In other words, when the
television is switched from stand-alone operation to surround sound, the
televisions audio system is effectively converted to a mono speaker.

15 As the audio input for the centre channel need not always accompany a
video presentation on the television, the control and switching means may be
coupled to the display driver and be further operable to selectively disable video
signal display on the screen. Where the television further comprises user
operable input means (such as an infra-red linked remote controller), the display

20 driver may suitably be configured to generate for display a menu of user
selectable items including connection of the audio signal processing means to
either the tuner or input.

Also in accordance with the present invention there is provided a home
cinema system comprising a television receiver as described above coupled with

25 an audio receiver and, via the audio receiver, to a plurality of speakers, wherein
the audio receiver has an output for a centre audio channel connected to said
input of the television receiver. Note that the audio receiver need not, in itself, be
a source of audio signals; it may instead comprise audio signal processing
means connected to receive and process audio signals from the television

30 receiver tuner and output at least some of the processed signals on the centre

audio channel. Alternatively, or additionally, the system may comprise one or



means connected to receive and process audio signals from the television 30 receiver tuner and
output at least some of the processed signals on the centre audio channel. Alternatively, or
additionally, the system may comprise one or 4 4 November 2005 more additional audio signal
sources and/or processing stages connected to the audio receiver, such that the audio receiver may
be considered as a single unit or an integrated audio system. Also, the home ¢iNewembygs@iH5may
further comprise one or more video plus audio signal 4ources coupled with the television 5 receiver,
with the television being configured to pass audio signals from such sources to the audio receiver for
processing. EniBetfneaiastahaliaiceHEnR VFNUBRs e S PIRSE SB I lPE £8 NPREteRitR tBference to
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system comprising a plurality of interconnected video and audio devices; Figure 2 shows in detail the
audio signal coffetiiegEtrdwasdichsysaisioNand HMrlihesteinemMeigistamaitaFigiweher
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configuration. Flgurj_grl shows al?gome\)_sﬁt]!_c z:ﬁ%llp anof vi_cjgo A\(/)) eCntertg}#](ament_ system comrl)n@ing a
television feceil@gelEDyithl therdalfsosc hempcorigured, keprgs BudicsTBNals, oo sspalr of video

cassette recordsegﬁfP%/g }/%%53%%@90]0%3&'&%% video components are chain-linked by
Inks 20, 22, 24, r

respective SCART 6 which provide audio and video signal paths (both upstream
and down) as well as carrying control information and signals on pin 10. Suitable interconnect
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selection ™ of source devrces.
comprising a plurality of interconnected video and audio devices;
Figure 2 shows in detail the audio signal connections between the
television and audio receiver of Figure 1; and
Figure 3 represents the audio signal path for the system of Figure 1 in

15 home cinema or surround sound configuration.

Figure 1 shows a domestic audio and video (AV) entertainment system
comprising a television receiver 10, Digital Versatile Disc (DVD) player 12, set-top
box (STB) 14, and a pair of video cassette recorders/players (VCR2, VCR1) 16,
20 18. These video components are chain-linked by respective SCART links 20, 22,
24, 26 which provide audio and video signal paths (both upstream and down) as
well as carrying control information and signals on pin 10. Suitable interconnect
protocols to govern such a SCART-linked arrangement of AV devices are
described in CENELEC documents EN-50157-1:1997 Domestic and similar
25 electronic equipment interconnection requirements: AV.link - Part 1: General, and
EN-50157-2-1:1998 Domestic and similar electronic equipment interconnection
requirements: AV.link - Part 2-1: Signal quality matching and automatic selection

of source devices.
Within each of the devices 10, 12, 14, 16 and 18 there are shown
30 respective blocks 28, 30, 32, 34, and 36 representing control and switching

subdevices. The division of a device into subdevices is necessary only in a



Within each of the devices 10, 12, 14, 16 and 18 there are shown 30 respective blocks 28, 30, 32, 34,
and 36 representing control and switching subdevices. The division of a device into subdevices is
necessary only in a 5 4 November 2005 logical sense, that is to say, from the point of view of its
behaviour relative to the other system components. In the physical implementation of the device,
there may or may not be corresponding separate physical subdevices. Also cérmeiatdo2peb
television receiver 10 is an audio signal amplifier 5 an@/or processing device REC 38 which will be
referred to generally herein as the audio receiver. This may be a single device or, as shown, it may be
part of an audi®g¢NesANGRN BRidF iifERvihetdaedrQiok sla0e worfdis ety svlinglatie Hudhe receiver
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one or two (depending on whether it is 10 stereo or mono) for the surround speakers 46; one for the
centre channel MAHObRHANY heoEe SPaBingoTepassttphYiinabsphReayiess. As will be described in
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components received and separated television receivers tuner for signal processing and/or
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between various input and output conrectors of the television'10 and audio receiver 38 are shown in
greater detail inUdiguRyYSteRTonitithethes origsaonoestededelisesiols olPUSSTART Z0wadkdica

eft and ight doEeace Tor e ponaee SR R o G B A S0 JPE. o
audio inputs to mh@ng(wwm_dwwwtéfsaaamt%%aamemd\&ha_(ud@elsrldﬂag on tW@@hmRrria:nk,
o SRR AR TR Y s el g faflo D o
channel outputs Gty ofchmaadiohwoeiesr asenentioned previously. As will be described in

detail below, the link 48 between the television 10 and audio 38 receivers not only

carries audio signal components received and separated by the television

receivers tuner for signal processing and/or other treatments within receiver 38, it

15 also carries the centre channel output back to the television receiver for output

from the televisions built-in speakers.

The audio connections making up link 48 between various input and
output connectors of the television 10 and audio receiver 38 are shown in greater
detail in Figure 2. From the line on pin 10 of the televisions output SCART

20 socket, a connection 50 is established to a receiver input (LINK) for the system
control data and signals. The left and right downstream audio channels DSA on
the SCART link are tapped 52 to give left and right audio inputs to the receiver.
The left and right upstream audio channels USA on the SCART link, which may
be carrying audio from any of the downstream AV devices (12, 14, 16, or 18;

25 Fig.1) are tapped 54 to give left and right auxiliary audio inputs to the receiver.
Finally, one or two centre channel outputs (COUT) of the audio receiver are
connected 56 to an input 58 of the television receiver. As shown, this centre
channel input for the television may be via a further SCART connector.

The effect of this connection arrangement is to split the systems audio

30 functionality between the television 10 and receiver 38, as shown in Figure 3:

here the illustrated case is for surround sound from a broadcast with the



connected 56 to an input 58 of the television receiver. As shown, this centre channel input for the
television may be via a further SCART connector. The effect of this connection arrangement is to split
the systems audio 30 functionality between the television 10 and receiver 38, as shown in Figure 3:
here the illustrated case is for surround sound from a broadcast with the 6 4 November 2005 television
tuner 60 as the source of the audio signal. The left and right audio signals areddetivemrdev2O0mk
connections 52 to a surround sound decoder and equ@liser stage (DEC/EQ) 61 in the receiver 38,
which further separates the surround and centre channel components (a subwoofer channel being

omitted for 5 tht@l@xiéiﬁpléynwa%s?@mesgmﬁq:@ﬁtm (@mjcaﬁ&gaﬂhpm_ﬁb@ti@ﬁt(m Hedtiexdie
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46 and, via a further gain control 63 and link 56, outputs the centre channel to the television receiver
input 58. Figur€gustisals stagre(RiiRQ)obihéntdhe/isesgivaseRbr Whish pivbitigig Sepaiatitothg
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speaker. In addition to the display screen 62 (which may be a cathode ray
tube, liquid crystal display, plasma display etc.) and associated display driver
circuit 64, there is provided a store 66 for data defining an on-screen display
which may be used, as described below, to present various set-up and

15 configuration options to the user, under direction of the control and switching
unit CS 28. User input, for making selections from the menu, may suitably be
via a remote control handset 68 communicating with the television 10 via infra-
red link 70.

As generally indicated by arrow 72, control and switching stage CS 28

20 also controls a switching circuit (not shown) which may be set to connect the
left, right and centre channels for the televisions inbuilt speakers either to the
audio signal output from the tuner 60 for stand-alone operation or, as shown,
to connect all channels in parallel and to the input 58 for centre channel audio
from the receiver 38. As generally indicated by arrow 74, the control and

25 switching stage CS 28 is coupled to gain controls Gty for each internal
speaker channel, which in turn are connected to respective amplifier stages
Arv and thence to internal left 76, right 78, and centre 80 speakers built into
the television unit. In stand-alone operation, the control 74 from CS 28 allows
setting of the individual channel volume levels from the user input controls

30 (either on the television unit itself or via remote control handset 68). When the

television is acting as centre speaker, CS 28 sets the gain for all channels to a



25 switching stage CS 28 is coupled to gain controls GTV for each internal speaker channel, which in
turn are connected to respective amplifier stages ATV and thence to internal left 76, right 78, and
centre 80 speakers built into the television unit. In stand-alone operation, the control 74 from CS 28
allows setting of the individual channel volume levels from the user input controls 30 (either on the
television unit itself or via remote control handset 68). When the television is dchngeageef@@bspeaker,
CS 28 sets the gain for all channels to a 7 4 November 2005 predetermined level (which may be unity)
such that overall volume control for the TV as speaker (including muting) is through signal level

setting by gain PEeeroRed lavake(ndishenas Bﬁ)ﬂ@iwlhﬁtl‘f@ §Bﬁtr@\fﬁﬁaihé!%m@9 Spplr@réon2 44,
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feature of having the television as centre speaker, the link ca 50, 52, 54, 56) ‘must
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television will suppress or black mute any video signal from tuner
appropriate set up option on a menu screen generated from store 66. To

avoid problems for the user, this menu option is preferably only made available
when the television has detected, via interrogation on LINK line 50 (or an
equivalent connection), that the receiver 38 is present and is suitably

15 configured to provide the centre channel signal.

From the foregoing, it will be seen that the television acts as centre
speaker only when the receiver is producing (or at least processing) audio on
behalf of the television, and the particularly configured link lead 48 has been
installed. In this case, the television treats the input at 58 as the source of

20 audio, even though the video is coming from a different source (i.e. tuner 60).
In the case that a purely audio source is selected by the user (e.g. AUD 40;
Fig.1), the television will suppress or black mute any video signal from tuner 60
to the display 62. If, for some reason, the user wishes to listen to one source
and watch video from another, the control link 50 must first be disabled.

25 As mentioned, the user specifies that the television should act as centre
speaker via menu selection. The receiver 38 may also provide for television
menu selection and setting of its facilities (via control link 50) with the receiver
offering in the menu the option for the user to specify whether there is a centre
speaker as a "yes/no" option, with "no" causing it to generate a phantom

30 centre channel. If the television is turned on, and the user has specified that

the television is to act as centre speaker, then the receiver will automatically



to the display 62. If, for some reason, the user wishes to listen to one source and watch video from
another, the control link 50 must first be disabled. 25 As mentioned, the user specifies that the
television should act as centre speaker via menu selection. The receiver 38 may also provide for
television menu selection and setting of its facilities (via control link 50) with the receiver offering in
the menu the option for the user to specify whether there is a centre speaker as\Navgmber@00ption,
with "no" causing it to generate a phantom 30 centre channel. If the television is turned on, and the
user has specified that the television is to act as centre speaker, then the receiver will automatically 8
4 November 2088658 |€e@ NHEnRE 3B A KeY LSy HOM B GO MeIRidt RIi e SRNEEER2ERghnel on
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is turned off, the receiver will revert to the state previously selected by the user. 5 An audio-only
source, such aStaw¢d 80 thaj. 1§ Mayelevisianrisdbined gt tiriresasejuatienmsdt i e sté&ision to
be switched onjn.g g@r@g&ps KRE {[doth television 10 and receiver 38 are initially in standby
mode and if the receiver’is woken up and AUD 40 is selected as source, unless surround sound has
been seleded as the éyst@rdieRillt satfcp1GueyatlcsdBf 40ulti)-dhdnay Hsstemssrmtgidogic is
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the television audio i h ci o ujch tk ry to
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apparent to peustesssidligdimchesarndushsmbeifitasielestecydaviine syistefeatefasiivisietinge
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necessary for the user to specifically wake or turn on the television to act as
centre speaker. One button activation to awake the television, however, may
also activate the underlying control logic for the surround sound set up which
may in turn cause the receiver to select the television as the audio source: in

15 such circumstances, it would then become necessary to reselect AUD 40 as
the audio source.

From reading the present disclosure, other modifications will be apparent to
persons skilled in the art. Such modifications may involve other features which
are already known in the design, manufacture and use of local communication

20 bus systems, domestic audio/video apparatuses and component parts thereof
and which may be used instead of or in addition to features already described

herein.



and which may be used instead of or in addition to features already described herein. 9 CLAIMS 4
November 2005 1. A television receiver for use in a home cinema system, the receiver comprising: 5
a tuner configured to receive and separate broadcast video and audio signals-, a display screen
coupled with a display driver arranged to receive and display video signals from the tuner-, one or
more speakers coupled with audio signal processing means 10 arranged to retSiwmesmivec2e8sand
output audio signals from the tuner; and an input for aSurther audio signal-, characterised in that the
audio signal processing means includes volume control and the receiver further comprises control and
switching meanSpdéiible to connect said input to the audio signal processing means, disconnect the
coupling 15 of tuner and audio signal processing means, and set the volume control of said audio
signal processing means to a predetermined fixed level whilst coupled to said input. 2. A television
receiver as claimed ik ClAneievigiieinapivalier KSeapdifjeg ©NRNSUSHSIER siealreetivevo or
more channelscg}ﬁd Aiyer comprising a speaker coupled with respective audio signal processing
means for each such channel. 3. A television receiver as claimed in Claim 2, wherein the control and
25 switchirfg means & 8ieaisientigooemder eseiveiesilrrgnaieiesbingdtasnyiiteocant chshdel to
said input. 4. Agﬁﬁ%@jon receiver as claimed in Claim 1, wherein said control and switching means is
coupled to said display driver and is further operable to 30 selectively disable video signal display on
said display screen. aodisplay screen coupled with a display driver arranged to receive and

display video signals from the tuner;
one or more speakers coupled with audio signal processing means
10 arranged to receive, process and output audio signals from the tuner; and
an input for a further audio signal,
characterised in that the audio signal processing means includes volume control
and the receiver further comprises control and switching means operable to
connect said input to the audio signal processing means, disconnect the coupling
15 of tuner and audio signal processing means, and set the volume control of said
audio signal processing means to a predetermined fixed level whilst coupled to

said input.

2. A television receiver as claimed in Claim 1, wherein the tuner is
20 arranged to output audio signals on two or more channels, the receiver
comprising a speaker coupled with respective audio signal processing means for

each such channel.

3. A television receiver as claimed in Claim 2, wherein the control and
25 switching means is operable to connect the audio signal processing means for

each channel to said input.

4. A television receiver as claimed in Claim 1, wherein said control and
switching means is coupled to said display driver and is further operable to

30 selectively disable video signal display on said display screen.



4 November 2005 5. A television receiver as claimed in any of Claims 1 to 4, further comprising user
operable input means, wherein said display driver is configured to generate for display a menu of user
selectable items including connection of said audio signal processing means to either the tuner or said
input. 5 6. A home cinema system comprising a television receiver as claimed in any of Claims 1 to 6
coupled with an audio receiver and, via the audio receiver, to a plurality of speakevsnwhe8dbthe
audio receiver has an output for a centre audio chandél connected to said input of the television
receiver. 10 7. A system as claimed in Claim 6, wherein the audio receiver comprises audio signal
processing means cnnebtdaleyirierivecieprose stPHUEM Higaak Hokl@asefevigich rBedEr tuner

and output at least, sAme:Of daF BERRESRCMHHHIORASAD NRSERTSRYIAAATRRER SofrRiFiam as

claimed in Claim 6 or Claim 7, further comprising one or more additional audio signal sources
connected to tHe gediey aediediplay sy snanthoicksaiesrlncbia iemstinsiusingaenitpeiieno®imore

video 20 plus 3ufGIRTGRHIHROCEAIREHILNLIE LrISIn ARREYPSRPifpigyision being configured
pass audio signals from Such sources to the audio receiver for processing. 25
6. A home cinema system comprising a television receiver as claimed in
any of Claims 1 to 6 coupled with an audio receiver and, via the audio receiver, to
a plurality of speakers, wherein the audio receiver has an output for a centre
audio channel connected to said input of the television receiver.
10
7. A system as claimed in Claim 6, wherein the audio receiver comprises
audio signal processing means connected to receive and process audio signals
from the television receiver tuner and output at least some of the processed
signals on the centre audio channel.
15
8. A system as claimed in Claim 6 or Claim 7, further comprising one or

more additional audio signal sources connected to the audio receiver.

9. A system as claimed in Claim 7, further comprising one or more video
20 plus audio signal sources coupled with the television receiver, the television being
configured to pass audio signals from such sources to the audio receiver for

processing.
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