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PCT/ 1,B98/ Q0583 Appar atus and net hod for reproducing a digital audio signal
froma record carrier. The invention relates to an apparatus for
reproducing a digital audio signal froma record carrier, the record
carrier having a first digital audio signal recorded on it in a first
format and a second d| gital audio signal recorded on it in _a second format,
the apparatus COHIF™8 ng 5 - read neans for readi ng an iYFEPHE®Dn si gnal
fromthe record carrier, - decoding nmeans for channel decodi ng the

information signal re 0 L ecor oded i nformation
signal, - inpu ﬁaé%tﬁsm? F&l cmo’élr I"ﬁ”m g’@l"‘g oﬂg“é%%i‘“’“ §HBut means for
suppl yi ng an out put signal which conprises elther the first digital audio
10 signal or the second digital audio signal in response to said selection
signal, said output means further being adapted to include an
identification signal into said output signal, said identification signal
indicating that said output signal conprises either said first digital
audi o signal or anothe S |, and fo.a for. radu sai d
digital audio signal. ;\rﬁgégeﬁg?nalj e, 24 GRS fc'i’rlreﬁmﬁ °mg ‘ﬁ) tf'lnaé]l ‘F‘E& his
wel | known i n tafrecog darrien wwmohavmglmtiﬁitﬂwdmnﬂspm@d@mmglaﬁpar at us,
such as descri g, a0 qgg,{,

"Intriguing DVD te{cﬁﬁrg{g%ﬁ%ens ﬁr oadr%%ggogﬁhlﬁta%&g&%ﬁ%k%gpb% docunent
DI in the |ist ‘6PP#S¥€at ed docunents that can be found at the end of this
description. 52Q read means for readmgwaf&mdm sighas k6m Ri\tecord dafriest di gi tal audio

signal stored on,it.in a fir mt . whi.ch n | i near PCM
format. The fir<EagrEEs o s oelgfc th% ot l?‘?'é“?%@“ﬁ#?mglﬁdm’ﬁdé:ﬁ?' hand
si gnal conponerittg adtCOépdsnfemuoxeais#iilo signal. Further, the DVD disk has a

second digital q%iﬁe&g,pggcm%é)gg&&%sighll n a second format, which is in an
MPEG encoded format. The_ second %Mual signal can be in a mul ti channel

formand rmay c orRyPRReansfof suppiinga o carmRyiies cithes s i digkal aydio we| | as
a centre si gl|08.|ﬂgilﬂfwwaeé&m@d]ﬂtwﬁﬁm&fgnﬂme@mém sélecfiotpdignal) BRDsRpUt S. The

apparatus has ap ansEfgrthe§§eu?gu§d9p%d t!) EHCEEJ a%clgengcﬂ%auo%l'sl%&l %tongxdtorﬁ%uta s'ilg%losﬁ gnal S

identification signal indicating that said output signal comprises either said first digital audio

signal or another audio signal, and to a method for reproducing said digital audio signal. An
apparatus as defined in the opening paragraph is well known in the art in the form of a DVD

15 video reproducing apparatus, such as described in the JEI, December 1996, the publication
titled ‘Intriguing DVD technology opens broad possibilities’, pp. 21 -25, document D1 in the
list of related documents that can be found at the end of this description.

20 DVD video disks have a first digital audio signal stored on it in a first format,
which is the well known linear PCM format. The first digital audio signal comprise the left
and right hand signal components of a stereo audio signal. Further, the DVD disk has a
second digital audio signal stored on it in a second format, which is in an MPEG encoded
format. The second digital signal can be in a multi channel form and may comprise left and

25 right hand signal components, as well as a centre signal component and one or two surround
signal components. '

The apparatus has an IEC 958 output interface for supplying the audio signals

to an external decoder, which comprise a multi channel decoder for decoding the second
digital audio signal into said signal components.
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to an external decoder, which conprise a nmulti channel decoder for decoding
the second digital audio signal into said signal conponents. Printed from
M npsa-05/25/1999 15:51: 12 page - 3- WD 98/ 55998 _

PCTf | -B98/ 0683 2 The invention ains at providing an inproved reproduction
apparatus. The reproduci ng apparatus in accordance with the invention
further conprises - muting means for muting the first digital audio signal
suppl i ed by the OB means in 5 response to an occur r erRCETRPOEE; d

sel ection signal for selecting said second2audi o signal, sai d muting neans
mai ntai ning said output nmeans in a nuted situation fromsaid nonent of
occurrence of said selection signal until a certain time interval after the
correspondi ng change i nThsdivdntion @imsiaf providingoan imprgves|reprobnction apparatus.ofhei S based

on the foll owi ngetpfoe&%%%aiaaﬁm;Eaﬁwsé@mﬂigveﬁﬁdaffﬁﬂﬂp' rigedd _apparatus has

the possibilit o.reproduce at least two digital audi 0 signals. The first
audi g si gnal cghmB%“gt“IE)Fé“saf&’dP‘EPng the izt digital pudiossigoal suppliefl by the PrREmeaE f or m
When reproducs neesfoae b iaﬂsdcurféh@idfﬁdid s’tltd':]oﬁ silgilxz%fbgg%ecgﬂ s;_iitdéslbtféh@zalﬁiog_{gﬁél, ' fsace
applied to the oqu t neans..such as t . ital .audig inter ,
agg can be suppfall&eﬁhkfnémaegnsex ga%nrlflélsm Ve @ﬂﬁgﬁ&%wuﬁﬁw&p&@ sﬁ‘gl’mﬂ’é’t‘d’&i ng
the linear PCM atsirenceofgaid selectidnesizny ugtilracertaiiptires itervsl aftentpe cawespamlidy/ change
converter. 15 j said identificatiofld@falSW t chi ng over the prior art reproducing
apparatus in a second regproduction node, in which an MPEG encoded audio
signal is reproduced, t ¥ WieEiendvhatd on tha fellowing regpgattion sThe gt drsgprodycingie | EC
958 audi 0 i nt@r bppaams fehepoisidilingdo repg@ateat lesst foel didh@r audio RighdlsS ThirsMIHE

' ' ' : wi tchin
the prior art regrLEics 5 il Sl Rraer B bOMTorl Srisn Bt Puspaittie, (he
20 i nfornati onfist digisehaugiv signd, this@udib8grahis eppliaicte tlelvawpoaseahs; euth as the [BRr PCM
encoded audi 0  gsg digital audio interface, and can be supplied to an external audio decoder apparatus, For
decoding the linear PCM audio signal, the external apparatus comprise an D/A converter.

15 When switching over the prior art reproducing apparatus in a second
reproduction mode, in which an MPEG encoded audio signal is reproduced, the MPEG
encoded audio signal is supplied to the IEC 958 audio interface. The external apparatus
further comprise an MPEG decoder in order to decode the MPEG encoded audio signal.
Upon switching the prior art reproducing apparatus into the second reproduction mode, the

20 information stream on the IEC 958 interface changes from a linear PCM encoded audio
signal into an MPEG encoded audio signal. The external apparatus has to detect the change
in contents of the information stream. This requires some time. During this time interval,
however, the D/A converter receives information that it cannot decode. As a result, a
severely distorted signal will be outputted by the external apparatus, which signal may

25 destroy the loudspeakers coupled to the external apparatus.

By muting the audio signal supplied to the IEC 958 interface during the
transition, it will be avoided that a severely distorted output signal will be generated by the
external apparatus. This muting is realized by detecting the selection signal and generating a
mute signal in response thereto. Further, the muting is maintained a certain time interval

30  after the corresponding change in said identification signal. The identification signal is, in the
example of the IEC 958 interface, the second bit (by) in'.the channel status signal channel on
the IEC 958 interface. This bit identifies the interface to be in a ‘normal audio mode’or in a
‘non-audio mode’. In the ‘normal audio mode’, the audio signal present on the interface is a
linear PCM encoded audio signal, that can be decoded by a standard D/A converter in the
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signal into an MPEG encoded audi o signal. The external apparatus has to
detect the change in contents of the information stream This requires sone
time. During this time interval, however, the D/A converter receives

i nformmation that it cannot decode. As a result, a severely distorted signal
will be outputted by the external apparatus, which sisgnal may tZﬁ dez_troy

t he | oudspeaker ed to the external apparatus. By nmutin e audio

si gnal squI i edaf)gg#%e | EC 958 interface dur| ng the transPFTBRRN0SE \i|| be
avoi ded that a severely distorted output |gnal WI |1 be generated by the

t I ' | | ection
o anal - ana’ gandran sbbkie WA ol PER ki o SErelr e e Np S oot
muting i s mai ntsiErdield P@S@efrﬂttbﬁ lntetﬁcn:ethtr mee%cvasl in 8@ ‘nonfatdio mbdet. The length pOtheli Ng
change in sai dcbxdamméﬂneﬁmuaeanﬁea%@b na;fb?euhgeg w%giatéﬂ;n%] 39 méS, 10 the

exanple of the | EC 958 interface, secon e channel
st a'[rEs si gnal c?ﬁtﬁ’ﬁ‘ﬂeapp“&"’r‘i“stnﬁeé °E’€‘°§ Pfsa‘ééiemﬁ%t@nﬁlﬂa X dent ifies the
interface tosbe in a 'normal audio node'or in a 'non-audio node'. In the
"normal audi o node', the audio signal present on the interface is a linear
PCM encoded audi o 5| gnal, that can be decoded by a standard D/ A converter
in the Printed fromM %@&N&@Biﬂ@@@fﬂ.ﬁuﬁmmﬁ wilh beeappatent from\afi &lﬂcld‘aaie%
PCT/ | B98/ 00583 win@h&f dathe bBEmaHk syt b e rofShigudi o
signal, such as thebI\/PEG encoded si E]cr e rrnese ‘QMEH% i nt ercﬁace
interface is in the ' ngﬁ“'&&dliwsﬁ%ﬂémdm%é’fﬂ’éﬁ@[qﬁi“@fm fnparageefites invenfione

i nterval i dant ichupkd t@oskemahdesoder, agd at i onship with the ti medl nt e][ val that
t he external apparatus ect the change in said identification
signal. 5 These and ot ﬁgﬁggihowsome &

aspect &% Wention will be apparent from
and elucidated with respect to the enbodl ments descri bed hereafter in the
figure description, in which
Figure 1 shows the combination of a reproduction apparatus 1 in accordance
15  with the invention, which is coupled via an IEC 958 interface bus 2 with an external audio
decoder apparatus 3. In the present example, the reproduction apparatus 1 is in the form of a
DVD player for reproducing information from a DVD video disk 4. The reproduction
apparatus 1 comprises a reading unit 6, comprising a read head (not shown), such as an
opticat read head, for reading the information from the disk 4 and for supplying the
20 information read from the disk 4 to an output 8. The output 8 is coupled to an input 10 of a
demultiplexer 12, which has two outputs 14 and 16. The output 14 is coupled to an input 18
of a video decoder 20 and the output 16 is coupled to an input 22 of an audio decoder 24.
An output 26 of the video decoder 20 forms a video output of the apparatus 1. The audio
decoder 24 has two outputs 28 and 30 that form a stereo audio output of the apparatus 1.
25 The apparatus 1 further comprises keys 32 for inputting instructions to the
apparatus by a user. The keys 32 are coupled to an input 34 of a central processing unit 36.
An input/output terminal 38 of the processing unit 36 is coupled to corresponding control
input/output terminals 40, 42, 44 and 46 of the reading unit 6, the demultiplexer unit 12, the
video decoder 20 and the audio decoder 24 respectively. A further output 48 of the audio
30 decoder 24 is coupled to an output unit 50, for supplying an audio signal in accordance with
the IEC 958 audio interface format to an output terminal 52.
The apparatus 1 is adapted to read the information recorded on the disk 4 and
to supply the information read from the disk to the demultiplexer 12. In the demuitiplexer
some channel decoding will be carried out so as to obtain channel decoded information
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figure 1 shows an enbodi nent of the reproduction apparatus of the
invention, 10 coupled to an external decoder, and figure 2 shows sone
timng diagrans. Figure 1 shows the conbination of a reproduction apparatus
1 in:accordance 15 wth the invention, which is coupled via an | EC 958
interface bus 2 with an external audi o decoder apparatus 3. In the present
exanpl e, the reproduction apparatus 1 is in the formof a_DVD plagyer for
repr oduci ng i nf P80 from a DVD video disk 4. The reprgﬁﬂﬁ?ﬁ%ﬁgapparatus
1 conprises a reading unit 6, conprising & read head (not shown), such as

an optical read;head,. for readi t.he information.fromthe di 4. and for
suppl yi ng the Zgurafﬁl"thg rdgﬁiﬂl{l@%‘err {(}gd(fr1¥ers’ (‘)"ﬁif‘%srl]%&a E g ‘gonéﬁe g‘l‘ﬂ“b"ﬂfe"%“."éThe
output 8 is couiplomitionoand supplis this inrotion toctsawtput |, &ox dyrthérprooptsing n theygideowo
outputs 14 and gfyier HaCaratesih avkith s'igial%}gﬂaﬁdi'x fhdh ﬁ@cﬂaﬂﬁl’&ecc%i@d ffordaribh g@gcoder

decoder 20 and the output 16 is coupled to an input 22 of an_audi o
24. An out put 2%9pRiies this dnformatiag te)the gurpit 16,for fypheg Pracessingdp ths gudiq fecoder 241

apparatus 1. sThe audi o ifi esgpiisito 2 4elddfich 1had® byPtht Riet Gia BB key332.38e tchiddl form a
st ereo audi o out put. of

. X t 1. . The, 1
further conpris “f?%gmggde?eggggﬁﬁ?#%l ﬁlﬁmf Fﬁgfhf ﬂ‘éq“? %fﬁ%de’i %‘ ¥ @@ggﬁggﬁiﬁ%ﬁs by a
user. The keys #B@iosiemder @dpd sshictieishes the lingar PCM 4nefledzsignd ror the IMRFGomensied mugiouni t
36. An input/ oufipii srdnPhB by sighd ifkbralalih 438 Sppies %uagel&&hfaud?@sig@ &%@L@ﬁé to

correspondi ng cohtrol input/output termnals , 42, 44 and 46 o

reading unit 6,2%¥e denultiplexer unit 12, the video decoder 20 and the
audi o decoderp 24 r especWhenahe)linead PCM énbetled fudiofdighal 45selodted foLfunhed ipfocedbing, decoder
24 is coupled tg an.output, uni.t 5 uppl yi.n n_audi.o signal .n

accor dance wit ht?‘f ﬁ'@’ Jéf‘,’%@rszﬁ rgtﬂa'iesog}sr%{cg'{ ?“g{‘i’épgf‘%tﬂf’rét&t %%Eﬂfu%?’ 1te‘{flkoe1 ni nal

52. The appar at ingut 22 gl suppiit thid PCM audindigtidh @ 4 PiAosoneetterdnot isiewm) presintgmtiehe  di sk
¢ and to SUDPLYadeligr 3411t FRhi Al hid f)ji?:fr?gfs?\lnﬁ?@d%ﬂhEQurﬁJ?@z, Bkl Pl exer 12.

In the demul ti pl exer some channel deco be carried out so as to
obt ai n channel &®&8¥eH information Printed from M nbsa 05/25/1999 15:51: 12

page - 5- 15 When the MPEG encoded audio signal is selected, the audio decoder 24
retrieves the information corresponding to the MPEG encoded multi channel audio signal

from the signal applied to its input 22 and derives a compatible stereo signal therefrom,
which is supplied to the outputs 28,30.
It should thus be noted that, in the present example,for economical reasons, the
20 apparatus 1 is not provided with a multi channel output, in order to supply the multi channel
audio signal as such to an output.

In order to enable the reproduction of this multi channel audio signal, it is
required to couple an external multi channel audio decoder, such as the decoder 3, to the
apparatus 1. This is realized in figure 1 by coupling the apparatus 1 to the decoder 3 via the

25 IEC 958 audio interface 2.

The structure and the format of the IEC 958 audio interface is well known in
the art. Reference is made in this respect to the IEC Standard 958, document D2 in the list
of related documents. Further, reference is made to WO 97/133.339, which corresponds to
US ser. no. 08/724,390, (PHN 15.503), document D3 in the list of related documents and

30 PCT international patent appin. no. IB96/1267 (PHN 15.603), document D4 in the list of
related documents, which disclose an extended format for also transmitting multi channel
audio signals.

The information stream on the IEC 958 interface is built up of successive
blocks of 192 frames (denoted frame no. 0 to frame no. 191), each frame comprising two
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WD 98/ 55998 PCTI | B98/ 00583
4 Further, the denultiplexer 12 derives video signal information fromthe
channel. decoded i nformation and supplies this information to the output 14,
for further processing in the video decoder 20, and derives audi o signal
information fromthe channel decoded information and supplies this

I nformation to the output 16, for further processing in the audi o decoder
24. 5 ff??esponse to a selection nade by the RSHEPOEOPSE ¢ he keys
32, the central processing unit 36 generafes a control signal for the audio

d d 24, whi t ith he |i

PN encoded f dATay Hep e R B 21 s Grofl sRSirad e 38 si gnal
i nfor mat i on anchang which & domprissdinglst infdrmation sreap, duithé cliagnet tompusingibe h@B8ei30. 10
hen the |1 nealuRhiC oo iidflufusO g e Sigh bRl ih B 314 GhD 8t it 2o,

processing, the audio decoder 24 retrieves CM audi 0 signa romthe

i nformat i on supl) P&achsEbirame. The [channelstats'signal, is greapized iy, 192-his wards, dengted bOiga| t o
a D/ A conver BerlenﬁﬂusNaom)bnrbq @dieatés, whentbleing c02,Crhdl €e imtérfacd\R ifla FrOfmal L, a

stereo audi o si ol 2 0] the apparatus 1. 15
When t he MPEG ea%co adéag dp ‘g‘L‘fS?‘gr%?s‘&‘%%‘s"eF%‘w‘%" ?%ﬁ °“°%%“‘oa“‘§%8‘§‘§§r“’§4
retrieves the itrapsmiwedtviaghe isiorface.sspdhatia BA mvmommmcmldbdodcmannel
audi o si gnal frmt&zma&w&m&%% m;]%bxt&mgnw ﬁﬁ%ﬂﬂ%térﬁ@éxs%a

conpati bl e stereo signal therefrom 'S supp t he out puts 28, 30.
It shoul d thus ‘Be-a¢p Fausmisien meds. t he present exarrpl e, for econoni cal

reas ogs t heo20 appar awnes ik ap;ﬁrath@ll mguedeﬁb the fifst r%prﬁilﬂcﬁdﬁ xﬁ&aa.nﬂatuc@uieput |

In order to su chna 0 Suc to a ut

order to enabl g%ﬁ?’ﬁ%nrc %33 s s?%mf' y ste i sd a‘&ahﬁgsf%r B T {Bﬁﬁ'lﬁéfdo
required t 0 coujstageradd retrievey theleftrand right Mﬂﬂ!@l cqmdneots dbtho sterco awmigr!aironlhe
decoder 3, to t{ ﬁsx&ﬁ%ﬁ%k@mﬂmp&rﬁ shd liSsuppii@d héf B thd [T BY krdnsthistidn foftPld N9 the

apparatus 1 to t decoder 3 via
the output 52. The bit b; in the channel status signal is now ‘0’.

15 When the MPEG encoded audio signal is selected, the audio decoder 24
retrieves the information corresponding to the MPEG encoded multi channel audio signal

from the signal applied to its input 22 and supplies the multi channel audio signal in the IEC
958 transmission format to the output 52. The bit b; in the channel status signal is now ‘1°.
The functioning of the reproduction apparatus 1 will now further be described
20 with reference to the signal diagrams of figure 2a to 2c. It will be explained how the
apparatus 1 functions under the influence of a selection made by the user via the keys 32, to
select the MPEG encoded audio signal instead of the PCM encoded audio signal for
reproduction. Prior to a time instant t, the reproduction apparatus is in the first reproduction
mode, in which the PCM encoded audio signal is reproduced. Figure 2a shows the selection
25 signal supplied by the processing unit 36 to the audio decoder 24, which selection signal is
‘low’, prior to the time instant t;. Upon selecting the second reproduction mode, the
selection signal supplied by the CPU 36 to the audio decoder 24 changes from a ‘low’state to
a ‘high’ state at the time instant t,, see figure 2a. In response to the change in the selection
signal, as shown in figure 2a, the audio decoder 24 mutes its output during a time interval
30 that follows the change in the selection signal. As an example, this mute period starts upon
the change of the selection signal at the time instant t;, and lasts for a time period of ty-ty,
see figure 2b. More specifically, this time period is determined by the moment at which the
bit by in the channel status signal changes, namely at the time instant t;, see figure 2c, and
lasts a time intervat t,-t, after this time instant. The time interval t,-t; is determined by the
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25 |1 EC 958 audio interface 2. The structure and the format of the | EC 958
audio interface is well known in the art. Reference is nade in this respect
to the LEC Standard 958, docunment D2 in the list of related docunents.
Further, reference is nade to WO 97/133. 339, which corresponds to US ser.
no. 08/724,390, (PHN 15.503), docunent D3 in the list of related docunents
and 30 PCT international patent appln. no. 1B96/1267 (PHN 15.603),
docunent D4 in MOPFPY of rel ated docunents, which di scl FSEBI0EE: ended
format for also transmtting nulti channel %audi o signals. The information

streamon the | 58. | f | S bul | f successive.hl ocks of 192
frames (denoted i garﬁguér?(r)b& q%f' eg%%fafr 33‘%‘5 ldﬁcgger gtg%%m ‘Eea‘i‘ﬁ%ﬂ“é‘?@’ lt(l:%d r'f‘b‘l'ﬁf' §tfaﬁ'b°}t WO
Printed from M st sign) cangeofion 105 161, 143 therate of @currence\nd the $it H5 9108 channel

PCT/ 1B98/ 00583 {yaiyl Bipdafii®sughifF360 HS WS fiddRiehvil tglt, Md S186 ad dihihur? 11 M slots (or
bits), nunbered 0 to 31, One channel which is“conprised in the information

stream is the channel GbPFFi&Tafrguardcorrestdptersion ofithg change of W bit by ixfhe ' channel
status' signab icsanhdietams ggmai, bﬁ%ﬁkt&ﬁﬂdudi@dd‘c&iﬂ@rﬁibst:oxihéd&v&hﬁiméxbdcé2lf@the3oé
in each subfranme._ T " channel tus' si.gnal is o nized in 192-bpt words,
denoted bO to 5 PRYYE Y %8?’%%%\%‘?3&$ﬁb§blt 52 |(':arin{?g ,erwqughs"ﬁlé?sneﬁ‘ ég t hat
the i nterface i gns.n a 'normal faudi p'transm’ ssi on rrode. I n Fhi S si ftuation,
regul ar |inear PCM encodﬁﬂ,ﬁﬂiﬂi'td)th&iﬂ@ﬂsém%[ ﬁmfaﬁa&&%&m%y 18 § P& el face,
so that a D/A converter coupled to the interface can decode the PCM encoded
audi o signals. THE®bit b[err], when being '1', indicates that the interface
IS I n a 'non-lgudiudio bigmhginitiesitafacaindein akbuted mode in the time inté¥valbetwaen t@ﬁﬁﬁ%&bus 1
is switched int ' r {] €, 4N i ch_the Linear FE :
encoded audi o sﬁléa&lg% %ﬁlg&edfgc‘?ore%gﬁﬁs Jf'ﬁgm%q%gg?élfeumsm 7% o?ndr rh?)sggec Plgn t he
audi o channel audio signal in MPEG encoded form via the interface 2 after the time instant t,.

This avoids an external audio encoder coupled to the apparatus 1 to generate a
severely distorted output signal at its audio output(s).

15 The external audio decoder 3 comprises an input terminal 60 for receiving the
IEC 958 transmission signal. The terminal 60 is coupled to an input unit 62, for receiving an
audio signal in accordance with the IEC 958 audio interface format. An output of the input
unit 62 is coupled to an input 64 of an audio decoder 66. The audio decoder 66 can have
various audio outputs, such as the outputs 68,70 for supplying the left (L) and right (R) hand

20 signal components of the PCM encoded stereo audio signal, the outputs 72, 74 and 76 for
supplying the centre signal (C), the left surround signal (Ls) and the right surround signal
(Rs), respectively, and further, if required, outputs 78,80 for supplying a centre left (Lc) and
centre right (Rc) signal component.

When the apparatus 1 is in the first reproduction mode, prior to the time instant

25 g (see figure 2a), it supplies a PCM encoded audio signal to the external decoder 3, via the
IEC 958 interface 2. In response thereto, the decoder 3 supplies a stereo signal L,R via its
outputs 68,70. Upon switching the apparatus 1 into the second reproduction mode, the
decoder 3 receives a muted signal during the time interval between t; and t, and thus
supplies no output signal (in fact a zero output signal) to its outputs. ‘Somewhere’ in the time

30 interval between the time instants t; and t,, the audio decoder 3 detects the change in value
of the bit b, in the channel status signal, so that it switches the audio decoder 66 into an
MPEG audio decoding mode.

After the time instant t,, the audio decoder 3 receives the MPEG encoded multi
channel audio signal via the interface 2, which can be decoded by the decoder 3 in a correct
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decoder 24 retrieves the left and right hand signal conponents of the
stereo audio signal fromthe signal applied to its input 22 and is supplies
themin the IEC 958 transm ssion format to the output 52. The bit b[err] in
t he channel status signal is now'0Q' . 15 When t he MPEG encoded
audi o signal is selected, the audio decoder 24 retrieves the information
corresponding to the MPEG encoded nulti channel audio signal fromthe
signal applied YO%5%8 i nput 22 and suppli gs the nulti chaffréP%40&: o si gnal
in the IEC 958 transm ssion format to the 'output 52. The bit b[err] in the
channel status v§a'5,_gnal is now'1l . The functioning of the reproduction
apparatus 1 will“now further be described 20 wth reference to the signal
di agrams of figure 2a tpilgche ipyentign hps hsen described; Wit Jefergee therelsmssdar at us 1
functi onsI undereﬁbbuanén&fthmngﬁ; m‘begnmcuimmser&daoddlm?ﬁmhmes.vnﬁs' )t gedkeys
32, to select the MPEG.encoded. audi o siqgnal i ad.of 't PCM encode
audi o si gnal fa',arwug&oggﬁ@ﬂsgﬁ? bﬁ?ﬁn%?ppfxﬁéo %‘?sﬁﬁna\tkﬁsf’f g‘ﬁfm’[%ﬁ"]‘t Eng

repr oduct i onSapfmar ¢ seepe of therinverionfas defined Bypthodeiws.i on node, in which the PCM
encoded audi o signal | Sy fuRPi R0k i akPeve tﬁﬂﬁiﬂa 5

signal supplied by the processi ng&t‘jrﬁ%ﬁ%&to thg%gﬁé?%ﬁgzgg er gélh,&v\hi ch
sel ection signdfa®¥%-' |ow , prior to the tine instant [err]. Upon selecting
t he second reproduction node, the selection signal supplied by the CPU 36
to the audi o decoder 24 changes froma 'low state to a 'high' state at the
time instant to, see figure 2a. In response to the change in the sel ection
signal, as shown in figure 2a, the audi o decoder 24 mutes its output during
atinme interval 30 that follows the change in the selection signal. As an
exanple, this nute period starts upon the change of the sel ection signal at
the time instant [err]Jand lasts for a tine period of [err] see figure 2b.
More specifically, this time period is determ ned by the nonent at which
the bit b[err] in the channel status signal changes, nanely at the tine
instant t[err], see figure 2c, and lasts a tinme interval [err] after this
time instant. The tine interval [err] is determned by the Printed from

M nosa 05/25/1999 15:51:12 page -7-
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PCTdB98100583 6 tinme required by the external audio decoder to detect the
first tinme the bit b[err] in the channel status signal changes from'0 to
"1".. As the rate of occurrence of the bit b[err] in the channel status
signal is roughly 500 Hz, this tinme interval [err] is 2 ns at mnimm In
order to saf eguard a correct detection of the change of the bit b[err] in
the 5 channel “X°%9¥ si gnal, by the external audio decod&MFBE connect ed
via the |nterface 2 to the apparatus 1, the tine interval [err] could have
a substantlall %dﬁer V@' ue, such as eg. 8.2 ns. Thus, prior to the time

i nstant to, 5ecoder 48 supplies a PCM encoded stereo 10 audio
signal via the interface 2, is in a nuted node in the tinme interval between

tferr] and t2, 3¢ thatJEY-Qie@bm%EPlbDé 11596213-%' ﬁcﬁtﬁaﬂ&h@ﬁn&&@l beg via the
interface 2 and supplies the nulti channel audi o signal EG encoded

formvia the int erfacée@%qgi’@?”f Pf@adtH°FF§’ gt ant t2. Thi s av0| ds an external
audi o encoder @2ypl ed Ihﬁrnﬁthﬂal&ﬂ.ﬁcﬂfcﬁllEﬂQSﬂ, fir@ edieonc1980@3a severely distorted

out put si gnal its of;{{.fp The io
decoder 3 COITD&%B%ES an |npe°t Eegt %Phcég’nfn O wPegc”el?%hssr?gﬁt’ r‘?’gféﬁ@%&’%w
transm ssion signal . Tmsecelon?&ﬁ'ém3ﬂb(ﬁﬂ§ B¥dGPl ed to an input unit 62, for
receiving an awi;lt)o Si OREY infefharRfasl QheEA Y cmbﬂﬁbtm@s/iﬁ@(ﬁmlsw@bo interface
format. An output of the input unit 62 is coupled to an input 64 of an
audi o decoder 66. The audi o decoder 66 can have various audi o outputs, such
as the outputs 68,70 for supplying the left (L) and right (R) hand 20

si gnal conmponents of the PCM encoded stereo audio signal, the outputs 72,
74 and 76 for supplying the centre signal (C), the left surround signal
(Ls) and the right surround signal (Rs), respectively, and further, if
requi red, outputs 78,80 for supplying a centre left (Lc) and centre right
(Rc) signal conponent. Wen the apparatus 1 is in the first reproduction
node, prior to the time instant 25 to (see figure 2a), it supplies a PCM
encoded audi o signal to the external decoder 3, via the

Printed from Mimosa 05/25/1999 15:51:12 page -10-



| EC 958 interface 2. In response thereto, the decoder 3 supplies a stereo
signal L,Rvia its outputs 68,70. Upon swtching the apparatus 1 into the
second .reproducti on node, the decoder 3 receives a nuted signal during the
time interval between to and t2 and thus supplies no output signal (in fact
a zero output signal) to its outputs. 'Sonewhere' in the tinme 30 interva
bet ween the tisg %@g%fnts t[err] and t[err], the audi o decoder 3 detects

t he change in g the bit b[err] in the channel statwﬂg?sa?fﬁ"l, so t hat
it switches the audi o decoder 66 into an RPEG audio decodi ng node. After
the tine mstaeiA t he audi o decoder 3 receives the MPEG encoded nul ti
channel audio via the interface 2, which can be decoded by the
decoder 3 in a correct Printed from M nbsa 05/25/1999 15:51: 12 page - 8-

WD 98/ 55998

PCT/ 1 B98/ 00583 7 way. Wilst the invention has been described with
reference to preferred enbodi nents thereof, it is to be understood that
these are not limtative exanples. Thus, various nodifications nay becone

apparent to thgse skil sl < . e scope of
the invention, as defi h@%‘%‘g ﬁ%}% %Jém%mglggﬁgﬁqw%{gq%n%en [ oriRlpi es in
each and every resodsnriercyving éﬁtﬁ? digighpidiesigna secorieds angit in adisst feemptrinda) secongm

M nosa 05/ 25/ 13Qdx hitfiodignhPre@a on R-in a secdD 1RO B2 Aharatus comprising
PCT11B98100583

- read means for reading an information signal from the record carrier,
5 - decoding means for channel decoding the information signal read from the record carrier
into a decoded information signal,

- input means for receiving a selection signal,
- output means for supplying an output signal which comprises either the first digital audio
signal or the second digital audio signal in response to said selection signal, said output
10 means further being adapted to include an identification signal into said output signal, said
identification signal indicating that said output signal comprises either said first digital audio
signal or another audio signal,
wherein the apparatus further comprises
- muting means for muting the first digital audio signal supplied by the output means in
15 response to an occurrence of said selection signal for selecting said second audio signal,
said muting means maintaining said output means in a muted situation from said moment of
occurrence of said selection signal until a certain time interval after the corresponding change
in said identification signal.
2. Apparatus as claimed in claim 1, wherein said time interval has a length larger
20 than or equal to the time required in a receiver coupled to said apparatus via said output
means to detect said change in the identification signal.

3. Apparatus as claimed in claim 2, wherein said time interval has a length larger
than 2 ms.
4, Apparatus as claimed in claim 1, wherein said first digital audio signal is a

25 PCM encoded audio signal.
5. Apparatus as claimed in claim 1, wherein said second digital audio signat is an
MPEG encoded audio signal. '
6. Apparatus as claimed in claim 1, wherein said output means is adapted to

I
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8 Rel ated docunments (D1) JElI, Decenber 1996, pp. 21 - 25, the
publication titled 'Intriguing DVD t echnol ogy opens broad possibilities'. 5
(D2) " . International Standard | EC 958, first edition, 1989-03. (D3)
Publ i shed PCT patent application no. WO 97/133, 339-Al, whi ch corresponds to
US ser. no. 08/724,390 (PHN 15.503) (D4)- PCT international patent
application no. 1B 96/1267 (PHN 15.603) Printed from M nobsa 05/ 25/ 1999
15:51: 12 page -MQ8/5598 \\p 98/ 55998 PCT/IB98/00583

PCTI 1 B9O8/ 0583 9 CLAI MS 1. Appar atus for reproducing a digit audio
signal froma record carrier e I. ord c rrijer. havi a first di

audi o signal récorded PPafaf“sia%tlﬂmﬂr‘% %%ﬂ&@&l%&ﬂdl 0

si gnal recor deditd) mmechamelsmﬁdnﬂmﬁmm%ﬂ@mfapﬁr atus conprising - read
means for readigng an i

decodi ng nmeans 8f or chairal{ne@wﬁtrl?g uahgggyﬂé {g#amélf%ﬁ%gﬁg%ﬁg reg%e?é’omthe
record carri er chrrierchayingie Brsdigital aydio sigaal Fﬂé‘Pfd@lOgnfa!PaﬁfSt fospartand e seend fdipital

recei ving a gelasfi & ﬁe&mbnnmm&dautfoﬁ&amsni‘e@&mﬂimgtnas@soput put signal
whi ch conprises eit he fir.st g@?ltéﬂ udi.o signal or the second digital

audi o signal in PaEE 6‘}1 mpason, sigil @Efﬁi"?}' “¥f¥nal , said output 10 neans
further being admn&kdecbdmgme:intcmatmmmgnibmd ﬁront&tmords'argerahmiardtaodeﬂai d out put
signal, said iqgptd é‘cs?gt“hon signal indicating that said output signal

conprises either sal rst di |taI audi o signal or another audio signal,
- receiving a selection sig

10 - supplying an output signal which comprises either the first digital audio signal or the
 second digital audio signal in response to said selection signal, and including an identification
signal into said output signal, said identification signal indicating that said output signal

comprises either said first digital audio signal or another audio signal,
wherein the method further comprises
15 - muting the first digital audio signal in response to an occurrence of said selection signal for
selecting said second audio signal,
and maintaining said muted situation from said moment of occurrence of said selection signal

until a certain time interval after the corresponding change in said identification signal.

‘) A O i
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wherein the apparatus further conprises - nmuting nmeans for nuting the first
di.gital audio signal supplied by the output neans in 15 response to an
occurrence of said selection signal for selecting said second audi o signal,
said.nuting neans nmaintaining said output means in a nuted situation from
said noment of occurrence of said selection signal until a certain tine
interval after respondi ng change in said identification signal. 2.
Appar atus as cl g‘{&%es/gsgésn claim1, wherein said time intervdCTBI%0583 engt h

| arger 20 than or equal to the tinme required in a receiver coupled to said
apparatus via said output neans to det ectl aid change in the identification
signal. 3. Apparatus as cl ai ned i]ﬁcl aijgr 2, wherein said tine
interval has a | epgthlarger thHal Z W8 472~ ——— aratus as clainmed in

claim1l1, wherein i f 12920 PCM encoded audi o

signal. 5. 3 ?gt{a!r’ndﬁs%de\?lr Hvigegl d second

digital audio sighs —3 ! R signal . {626 l Appar at us
TN &8N Ce-R)

as claimed in clajml; % s i4s adapted to supply said
out put signal on gn I%C 958 intenfac

05/ 25/ 1999 15:51:n2 Dl‘)/gﬁe -11-38~yWO 9

_Printe from M nosa
§ Audio decoder |28 L
PCT/ | B98/ 00583 10 7. ayer Appar at us as—dl ai ned in 6, wherein said
identification siggnal is the|se8dhd Hre6 % e 3ghhhnel status

signal on the | EQ 958 interf! | Vet 4 reprpducing a digital
audi o signal froma record carri¢rpdthe record C3g havi ng a first

digital audio sidnal recorded—esaktnin a fib&t f
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5 audio signal recorded on it in a second format, the nethod conprﬁgﬁﬁg
the steps of - reading an information signal fromthe record carrier -
channel -decoding the information signal read from E;I? PN cw*dr C?I’l&l i, into a
decoded information signal, - receiving a selection Nﬁ?g suppl yi ng
an out put signal which conprises either the first digital gwalo signal or
the second digital audio signal in response to said sel ectigh ‘. gnal , and

i ncluding an i defPCT cati on WiRGREELLICIIADPROZARTY ORGANIDEION S| gnal e d

e e bRl A Bl e SR b AR BN Bl LA
further fethntipnal Patept Classifepfini> ng the |fi rstl)mrgﬁ@ahbmmw gnal WP 9865pse
to an oc urﬁﬂm’éf sai d sel ection e}
si gnal , ence
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(54) Titlee APPARATUS AND METHOD FOR REPRODUCING A DIGITAL AUDIO SIGNAL FROM A RECORD CARRIER
(57) Abstract

A reproducing apparatus (1) is disclosed for
reproducing an audio signal from a record carrier, the
record carrier having a first digital audio signal (a
PCM encoded audio signal) recorded on it in a first
format and a second digital audio signal (an MPEG
encoded multi channel audio signal) recorded on it
in a second format. The apparatus comprises a read
unit (6) for reading an information signal from the
record carrier (4), a decoding unit (12) for channel
decoding the information signal read from the record
carrier into a decoded information signal, a keyboard
(32) for receiving a selection signal and an oufput
terminal (52) for supplying an output signal which
comprises either the first digital audio signal or the
second digital audio signal in response to said selection
signal. An output circuit (50) is available to include
an identification signal (bit by) into said output signal,
said identification signal indicating that said output
signal comprises either said first digital audio signal
or another audio signal. WFurther, a muting circuit
(24) is present for muting the first digital audio signal
supplied by the output circuit (50) in response to an
occurrence of said selection signal for selecting said
second audio signal, Said muting circuit maintains
said oufput circuit (50) in a muted situation from said
moment of occurrence (t0) of said selection signal until
a certain time interval (t2-t1) after the corresponding
change in said identification signal,
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