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t he di gi &ﬁ&aﬂl&ﬁﬂrd?ﬁtdiﬁ&l%hﬂm signdlhannel encodi ng means for carrying out a
channel encoding step on the digital information 5 signal so as to obtain
a channel encoded digital information signal, - witing neans for witing

t he channel encoded digital information signal in a first track portion of
the tracks. The invention also relates to an apparatus for reproducing a
digital information signal fromslant tracks on a | ongitudinal magnetic -
record carrier, the digital information signal being recorded in channel
encoded form in thetingention relates4p #arapparatuscfor seapsding iandjgitalrinformagonsignel
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To th&t pur paose, the recording apparatus is characterized in that the
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portions tracks an ' node 1 n appar at us

second recordin
i s adapt pdrtion ofethertthckfle channel encoded digital information signal in a

S e - thanmel decoding means for cartying Gt & chaniel! dbcodin 'step on 1 SHannel sneosRde
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A recording apparatus as defined above is known from US patent spec. 5,142,421, document

D1 in the list of related documents that can be found hereafter.

The known apparatus records a digital information signal in the form of a
20 digital video signal in data compressed form in portions of the tracks. Further a digital audio
signal is recorded in other portions of the tracks. The order in which the various portions

occur in the track is not relevant for the present invention.

The invention aims at providing a recording apparatus and a reproducing
25 apparatus that is more versatile. To that purpose, the recording apparatus is characterized in
that the apparatus is adapted to function in a first recording mode in which said channel
encoded digital information signal is recorded in said first track portions of the tracks and a
. second recording mode in which the apparatus is adapted to record the channel encoded

digital information signal i.n' a second track portion of the tracks and a digital auxiliary signal



auxiliary signal, the w.iting nmeans being further adapted to wite the
channel *encoded digital information signal and the digital auxiliary signal
in said sewonssmnigl third track portions 9 respectively. Th@CTaRI6«oHtsi ng
apparatus is characterized in that the apparatus is adapted to function in
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In the second recording node, not only the di-%l tal information signal,
WO 9623 18N8vember 1994, document D2 in the list @f related documents, comprises pdesqription®f 208

transport system for transmitting an MPEG information signal, which may include a data

al

compressed digital video signal and a corresponding data compressed digital audio signal, for
broadcasting purposes or for transmission via a cable network. The MPEG information signal
is in the form of transport packets comprises 188 bytes of information each.

25 Packets in the MPEG serial data stream comprise, apart from "system
information’, one kind of information, that is: either 2 portion of a video signal, or a portion
of an audio signal or a portion of a data signal. A plurality of video signals and/or a plurality
of audio signals and/or a plurality of data signals may be transmitted via the transport
packets in the MPEG serial data stream. A packet also comprises information of only one of

30 the video signals, or one of the audio'signals or one of the data signals transmitted via the
MPEG serial data stream. _ _

The digital auxiliary signal may be a digital audio signal or a digital data signal.
In the first recording mode, only the digital information signal is recorded in the first track -
portions of the tracks. In the second recording mode, not only the digital information signal,



but also the digital auxiliary signal are recorded in the first track
portions "at the sane tinme'. |If the apparatus has the first and second
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auxiliary signal for recording in the second and thjr ck portions
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t hiro rm&kpafﬁdngn Is well defined. In a further enbodi nent, the apparatus

Is characterized in that the apparatus i dapted to function in.a fifs

recordi ng node in MW@&W&%&M%\@A&I@F&%&% ﬁF&FH%Hq?%%‘héf Eﬂ?aﬁlé'}%

recorded i .o5@k Mdrhéry! réduifed f8PEArTPIRE obt tehdpdl Précessifg BF B digitalCinfstntation
signal to be recorded in the first track portions, may also be used, and is large enough, to

process the information signal and the auxiliary signal for recording in the second and third
25 track portions in the second recording mode. Further, the fact that the beginning of the first
| track portion in the first recording mode and the third track portion in the second recording
mode has the advantage that the first sync word of the data will be found at substantially the
same location, viewed in the longitudinal direction of the tracks, for the two recording
modes, which simplifies synchronisation during reproduction, and thus the read-out of data in
30 both modes for reproduction. Further, editing of the third track portion is more reliable, -
when the location of the beginning of the third track portion is well defined.
_ In a further embodiment, the apparatus is characterized in that the apparatus is
adapted to function in a first recording mode in which said channel encoded digital

information signal is recorded i said first track portions of the tracks, a second recording
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node in‘which the apparatus is adapted to record the channel encoded

di gi tal | WosamBion signal in said secong track portion, a FCTE6/6208t al
auxiliary signal in-said third track portion of the tracks, the second and
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t oget her with lrhséihCﬁrﬁU tgadkapo r'timisil? e apparatas gﬂapﬁ%iifglgt feastid gﬂrdymp ugwﬂhma.hiqr' I be
audio signals in tw or npre nguages, The third recordipg no may al so
enabl e kaeqghiieg thenecand ﬁ@@}a@&w sianal, ghe vging meansdbeingsRigther adamied twrite
thir r i Sang . o ) . 0
edi tdlrgodg%l(‘r:\%él %our% ﬁdﬁ@cé portﬁpﬁgﬁl.gmph%&r(%%r ogum n{:; appg éttﬁﬁs 'S y sighaf
char act elin 35id segorid)¢hied andrfowtthf travknpprtibes respectivelyi ng apparatus. It shoul d

be noted_t hat e pbook 'The art of digital. audi o', by John Watki nsqQn, 20

Bocunpnt This $rblks dbe FesordiE of e &4 THRTE AvRTieS) Sighels: eEhenwiahe SR (ne
mm vi deo; : Vi : : ' a
first mé@%ﬁgﬁﬁ%‘na %Pg:ﬁgg%ﬂg n%#@ssﬁlra??grd eg@lsl%“ggfll{pﬁ?bmﬁqp§rt#%h and
a PCM audhe third medordingrmode nieyl also eaabledwarbke; wherepthe toriginab fudibesignabiks. 1 n

a secgnd recordjn de, the first track portion can also be .used .
ecor B ngecoriad i e ed gk porian 4nd 68 360 Sy 6 = dafhole 3irept 1 orde ip an
recor di n%ait%é‘d(f‘ﬁdlﬁe?éurtﬁ fradkt p6ftieal € directions, resulting in six different
time conpressed audi o segnents of 36 degrees each. However only one audio

si gnal is recordedlhertepsaduging apphratusais tegized by therolaims defining thepe
appar ent frrﬁm and fur% r elucidated with reference to the enbodi nents -
descri bed*FTRCHGRS hg figure description, in 30 which figure 1 shows

an enbodi ment of thehéie Dediotdl hRPMedodk, "The Al ¢f digitdl Godio’ by(John Wikirdos,
(c) three track formats obtained by the recordi ng apparatus of figure 1,

and f2Qurdecementold intheligsdfirglated dacumentsy discloseiin phapigspld) the lsmm video system.
An apparatus of the 8 mm video type has two modes. In a first mode, an analog video signal
is recorded in a first track portion and 2 PCM audio signal is recorded in a second track |

portion of the tracks. In a second recording mode, the first track portion can also be used for
recording a PCM audio signal. In this so-called *audio-only mode’, six recordings are made
25 in alternate directions, resulting in six different time compressed audio segments of 36

- degrees each. However only one audio signal is recorded.

These and other aspects of the invention will be apparent from and fuirther
- elucidated with reference to the embodiments described in the following figure description, in
30 which
figure 1 shows an embodiment of the recording apparatus, .
figure 2 shows in (a), (b) and (c) three track formats-obtained by the recording
apparatus of figure 1, and _ '
figure 3 shows an embodiment of the reproducing apparatus.
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Figure 1 shows a schematic circuit diagramof the recording apparatus in

accordanceygwdfigtdre i nventi on. The record'#ng apparat us conppcEED6B0TBI St
input termnal 1 for receiving the digitat information signal and a second

input termnal 2 for recejvi,n digital auxiliary:signal .. The input.

telro'm' nal 1 is coupFieyre Séow géfa:h?"i’&?tm?cubtlfj %grh,m%ﬂ%?z dipg aﬁ?l usﬁ"nput
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8. The channel -encoded i.nformatjion, su e the c n encadi n I t

i s recor axiliagy sigaat. Theapyt %%Waghbi/\ﬁé)“l%‘ﬁld to %ﬁ‘é?’iéf?‘gai:%ﬁ% FH’%@FW‘%‘% by
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pr ocesSi ng* uni I's present for controlling the Tunctioning of the
r ecor di ngmaltiplexet dds coupled twam input ofiaichannel ieacoden 6. dyuoutpet ofothe charneli ng a
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] el ¢ &  of. | ok ' :
processor %%oﬁ%% Ff %Lxga?mwe&o&ﬂg un@t! 6 i Rbrdts iR glahf‘&aél&s (hfbpkrwﬁ) da™ magnetic

Only the the mul Ti pl exer unit 4 by neans of the processing

unit 14 wiecbrdléarrier 18y aieansiof asotaryi headmrrangemeninl2,i well keown in thecart.nd

i nventjon to be described. hereafter. As has b i ned..aboye., .

i ot £ 4P ° eAngrah Breceing ik 4 3 Bkt or SSntfipe B ALAE GF yA RS
encoded igﬁﬁmﬁ.imﬁbeémr urfif €4 'has &h Ghpid 16 fob vedeiviliES neaieostidtibn contralt i on

signals is'the subject of earfier filed patent applications US ser. no.

. 0
08/ 225, 19¢gnalaThisgmede saleatignsignal srayd®: geneoed byin switch (gt sheya) te Be actated;
the list of 20 relate 0 : 0, irﬂﬂfi
filing da %ﬂ'&ﬁu%- 68-%’%’“? ﬁi&%ﬁ&gﬁﬁp(ﬂ%é@ﬁ@@ ?)E%)cgr%&,? ﬁ%xftf‘l:_%s?ng}é re g]teé%ir
docunent synif be Gl thedontiolinlgi 6 tie In@tiplexeroynibé by(meaddftthe processingyuniall4 will
audi o signal or a digital data signal. The apparatus shown IQ;JJ\ ure 1 has
a firdf nbelexplainedersathisoeentiob fenction refptes te thesmvention tprhe-gescrl %aéﬁm e of
recording the digit | ' i SRt é{aﬁr‘s ; on
the record carrier %ﬁﬂlﬁgg%léﬁé@gip%’hﬁggﬁﬁ Qﬁ%, gnalgl pp! ?@életagott&ee
i nput 18, terfgnalnll ip bexarMPEGUaRbIES inforendtivhsigral.i Dire sicgrding of sushvMPEG a
its first input 7 to its output only. ( in frgyre 2 shqows,.th or mat of
t he t r ackénqoded informgationsigeals iscthe éPgISC‘O‘%)eﬁa&ﬂ?oﬁl%H rPam&.am?qwéFO?SgU% rS§F-Rp-
node. The d! BIH ﬁ@&ﬁ \MA _d g U a £
track andogft?fég’rl?gh en%la(?? € ?rog?g\gaagrﬂqlﬁgqﬁ?r@hgﬁuya@tt gbg);intﬂ% l%sf'gc Ks.
The t rack rélited docmherits,gandeUS s8f) noc 82535835, dhawinglefiling dateafl03:06-84 RHA The
track portiaon denoted b [ .he preanpl.e track portion. The preanbl e
track por i SR6halmsmmeaL T aaithe befelinhucqumente, T il ansr SERR BEY Phe
r epr oduci 0 s : i j iohfPr oduci ng apparatus to be
descri bedgﬁe&eﬁéﬂeﬂ&gﬁﬂg@%ﬁgm&% ﬁaelgg?le%dr%lﬁg track portion has been
described extensi veThe apparatus shown in figure 1 has a first mode of operation, selected by the
user, in which it is capable of recording the digital information supplied to the input terminal
25 1 on the record carrier 10. In response to the control signal applied to the_input 18, the
multiplexer 4 supplies the information signal received via its first input 7 to its output only.
(a) in figure 2 shows the format of the tracks resulting from a recording operation in the first
recording mode. The left end of the tracks shown in figure 2 are the start of the track and
the right end of the tracks are the terminal parts of the tracks. The track in (a) of figure 2
- 30 comprises a number of track portions. The track poftion denoted by G1 is the preamble track

portion. The preamble track portion comprises specific codewords that enables a locking-in

“of the reproducing electronics upon reproduction in a reproducing apparatus to be described
- hereafter. An example of the preamble track portion has been described extensively in

~reference D6, in the list of related documents.



reference D6, in the list of related docunents. 6 The track portion Gl
is followed by a track portion denoted 'SUB' . This track portion conprises
subcode i nygrgmigieon, such as absolute and/or relative tine patrassgalobggn and
a table of contents, all well known in the art. Next, an edit gap & is

present, that may conprise the e dewords as the ones in the preanble
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" Channel egeanié of conteintsj alhwellrinowmeini the axti deat, dnsediefdp GRdsvprésent; tieatandy, so
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and 11D angureRart Biua S eiihy el Ry bt SEFesief it gt of by e
figure 2 ghausintthe thiek Fottic TPheén hftaeks resulting froma recording
operation In the second recording node. The track in (b) of féfgure 2
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inth I tiopn. i gl -he speci || d .
Geacri bedcah e aciodind b e R P it Rl of ol BB ¥pherafsy 18 RN g pecording
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shown in figure 1 could have ha third de of operation, that
: J The track portion %lais again foﬁgwed y theIO track pertion denoted *SUB’ and

the edit gap G2. Next, instead of having the track portion TP1, a track portion TP3 (third
track portion) is present in which the auxiliary signal is stored, in this case, also after

channel encoding. Next, an edit gap G4 is present, that may comprise the same codewords as
25 the ones in the preamble track portion. The edit gap G4 is follbwed by a track portion TP2
. (second track portion) in which the digital information signal, applied to the input terminal 1,
can be stored after channel encoding in the encoder 6. The final track portion in the track is
again the postamble track portion G3. The track portions TP2, G4 and TP3 have such a
combined length, expressed in number of bytes, that it equals the length L1 of the track
30 portion TP1 in (a) of figure 2.

‘The apparatus shown in figure 1 could have had a.third mode of operation, that
can be selected by the user. In this mode of operation, the apparatus is capable of recording
thé digital information supplied to the input terminal 1, a first digital auxiliary signal supplied
to the terminal 2 ahd a second digital auxiliary signal supplied to an additional input 3, see



can be selected by the user. In this node of operation, the apparatus is
capabl-e-of recording the digital information supplied to the input term nal
1, a.fi r stygfsgidRl auxiliary signal supplied to the ternm ngler2matishafe S€CON"
digital auxilrary signal supplied to an afditional input 3, see
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denul ti plthatdt equalithe lengthlilr off theitrack|portipruTP3dn {x)coft figure 2and second 25

out puts 38 and 40._The puiputs 38.and 4 re coypl.ed to output termnalsg 42

and 44" r espect | vel GiEuitS SO i rpbOfiment of R apbi ki aBBuR T mervqueE the
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node sel ection signal, eg. generated by a switch (not "Shown) actuated by a

user of tapparapysaomprises A repraducing uniy 39 ofi the delical scaritypy, forgeadiog hssi ng uni t
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an input of a channel decoding unit 32, which has an output coupled to an input of a

demuitiplexer 34. The demultiplexer 34 has a control signal input 36 and first and second
25 outputs 38 and 40. The outputs 38 and 40 are coupled to output terminals 42 and 44
respectively. The apparatus is further provided with a Eentral processing unit 46, which has a
mode selection input 48 for receiving a mode selection sigrial, eg. generated by a switch (not
shown) actuated by a user of the apparatus. A control signal is generated by the processing
unit 46 and supplied to an output 50, which output is coupled' to the control signal input 36
30 of the demultiplexer 34. S
The apparatus shown in figure 3 has a first mode of operation, selected by
the user, in which it is capable of reproducing the digital information recorded on the record
carrier as shown in (a) of figure 2, from the record carrier. In response to the control signal

applied to the input 36, the demultiplexer 34 supplies the information signal received via its



30 of the denultiplexer 34. The apparatus shown in figure 3 has a first
node of "operation, selected by the user, in which it is capable of

repr oduci mngotskeisdpgi t al i nformation recorged on the record egTIBseodes Shown
in (a) of figure 2, fromthe record carri€r. In response to the control
signal applied to, the i nput 36, the denultiplexer 34 supplies the
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‘into the I'nformation recof reco carri suc as Int
i nf or 28t i retativelyohighd Ainotheh possibility is dhdtitbe infermoation 18téived by the recording

apparatus may include a control signal, identifying the information-signal received as the

digital information signal only, requiring the first recording mode, or identifying the
information received as comprising a digital information signal and an auxiliary signal.
Further, it may be possible that the recording apparatus is capable of inserting
25  the control signal identifying the redording mode applied, into the information recorded on
the record carrier, such as in the subcode information recbrded in the track portion denoted -
SUB.
The reproducing apparatus may, in an equivalent way, be capable of detecting
. which kind of record carrier is reproduced. That is: whether the record carrier is a record
30 carrier in accordance with the.-format shown in (a) of figure 2, or with the format in
accordance with (b) or (c) of figure 2. Or, the reproducing apparatus may be capable of
detecting the control signal which is inserted in the signal recorded, such as recorded in the
subcode track portion SUB.



The reproduci ng apparatus may, in an equival ent way, be capabl e of

det ectiing which kind of record carrier is reproduced. That is: whether the
record carwoeé/3is39a record 30 carrier i:baccordance wi t h t perisyspiogs hown
in (a) of figure 2, or with the format i accordance with (b) or (c) of
figure 2 éﬁ,laaﬁ*reggoducing apparatus may be capabl e of detecting the

contr ol s inserted in the signal recorded, such as recorded
in the subcode track portion SUB. WO 96/ 31879 9
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i.nformation signal, - channel encod |Q§bneans for carrying out a channel
encodi ng B6kp on tHusopeasi applicatimAIPRTG4PHEN 133461 so as to obtain a
channel encoded digital information signal,.- witing neans for witing the

channel encoded digital information signal inafirst track portion of the
tracks, characterized in that, the apparatus is adapted to function in a
first recording node in which said channel encoded digital information
signal is recorded in said first track portions of the tracks and a second
recordi ng node in which the apparatus is 10 adapted to record the channel
encoded digital information signal in a second track portion of- the tracks
and a digital auxiliary signal in a third track portion in the tracks, the
second and third track portions lying within said first track portions, the
appar atus conprising a second input terminal for receiving the digital
auxiliary signal, the witing neans being further -



adapted-to wite the channel encoded digital information signal and the
digi,tal ~auxiliary signal 15 in said second and third track portions

respecti vewe 96/21879 Apparatus as cl.ained in claiml, popmsoezeszed in
that the second and third track portion iT the track are separated by an
edit gap,_and.that the total length of the second and thir, [l

and the &Mép is substantially equal to the |ength of: tﬁ“b‘ﬂm"‘mu“;ﬂnll
portion. 20 3. " Apparatus as claimed inclaiml or+Z,c L ® s =*

characterized in that the third track portion is | ocated before the second
track portion in a track, and that the beginning of the third track portion
obtained in the second recording node is substantially at the sane
~location, viewed in the longitudinal direction of a track, as the beginning
of the first track portion obtained in the first recording node. 25 4. -
Apparatus as clained in claim1, characterized in that the apparatus is
adapt ed tlo functi oApparatus ffor recordinga digital imformation signgi i slaot tracksrent aencoded

digital infqQrnation signal is recorded in said first track portions of the
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portion in the track are separated by an edit gap, and that the total length of the second and
third track portion and the edit gap is substantially equal to the length of the first track
~ portion.

20 3. Apparatus as claimed in claim 1 or 2, characterized in that the third track
portion is located before the second track portion in a track, and that the beginning of the
third track portion obtained in the second recording mode is substantially at the same
‘location, viewed in the longitudinal direction _'of a track, as the beginning of the first track
portion obtained in the first recording mode. _

25 4. Apparatus as ciaimed in claim 1, characterized in that the apparatus is adapted
to function in a first recording mode in which ‘'said channel encoded digital information signal
is recorded in said first track portions of the tradks, a second recording mode in which the.
apparatus is adapted to recérd the _channél encoded digital information signal in said second
track portion, a first digital auxiliary signal in said third track portion of the tracks, the
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record cgrrier useghdabarid forf lepoduéifp a0dBRAINATITRA 1 S as
claimed in claimé6, char actrer?z?gl i%at‘hgt tEe apgg?a Hgl ifrgmaséaégiﬂe%gﬁ% ghlé
f unctliSon longitudinal magnatisr necerdi carrierp the digitahinfdrmagion signahbeihg eecondeblindctgnhell
I nformation signal .i s reprodyced fromsaid.first track portions of the
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second track portion, a first digital auxiliary signa m sal

track popeftion affthe eacks,acks, the second and third track portions |ying

Wi thin sai ' tE£ac rgi ..and. at .| east, a t.hird reproduci ng node,in
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the tracks, said first digital auxiliary signal fromsaid third track

por t i ons-@n qutput terminal fon qupplying the replica of the digital information signal, characterized

in that, the apparatus is adapted to function in a first reproducing mode in which said channel

encoded digital information signal is reproduced from said first track portions.of the tracks
and a second reproducing mode in which the apparatus is adapted to reproduce the channel
25 encoded digital information signal from a second track portion of the tracks and a digital
auxiliary signal from a third track portion in the tracks, the second and third track portions
lying within said first track portions, the reading means being further adapted to read the
channel encoded digital information signal and the digital auxiliary signal from said second
and third track portions respectively and the apparatus comprising a second output terminal
30 for supplying the digital auxiliary signal. '
7. Apparatus as claimed in claim 6, characterized in that the second and third track
portion in the track are separated by an edit gap, and that the total length of the second and
third track portion and the edit gap is substantially equal to the length of the first track
portion.
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first tragkohgs tsjé@ns,* thre wriwing rmeans being further adaptgerisdsh t he
channel encodeJ igital information signB and the first and secon i gital
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encodi ng step on the digital information sig so as to obtain a channel
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15 least a second digital auxiliary signal from a fourth track portion of the tracks, the second,
third and fourth track portions lying within said first track portions, the writing means being
further adapted to read the channel encoded digital information signal and the first and
second digital auxiliary signél from said second, third and fourth track portions respectively
and the apparatus comprising at least a third output terminal for supplying the second digital
20 auxiliary signal.
10. Apparatus as claimed ix_l claim 9, characterized in that the second, third and
fourth track pbrtibn in a track are separated by an edit gap, and that the total length of the
second, third and fourth track portions and the edit gaps is substantially equal to the length of

the first track portion.



