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20 signal components, the datareduced signal conponents are conbined into
one dat astreamt hat satisfies the format specified in-EP-A 402. 973,
docunent * (Rpesmshe |ist of related docurment s that capdiapbipeacs at
the end of the specification. Next a channel encoding step is carried
out on the serial datastream of the conbined datareduced signal conponents.
Thi s c Mnltisrack mecsading/reprogucingrpriangemedh error correction encodi ng step
and a channel nodul ation 25 step, such as an 8-to-10 nodul ation. An.
8-t0-10 nodul ati on has been described extensively in US- A 4,620, 311,
docunent (D2) of the list of related docunents. The
channel encoded signal thus obtained is recorded on a sector, such as

the A-sector, of the record carrier. Mre specifically, the channel encoded

signal is recorded in 8 tracks running | ongitudinally side-by-side
along the record carrier on the A-sector of the WD 96/ 18188
2 PCTThé3itivefiisibielates to a multitradk eecording .arrangement for recording
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each track subsequent track frares are separated by an nterfr me gap.
Regar di ng t rgaps,meigliboaning ¢mpk framesdn ehmplur&htyraﬂa'acks tickhg dﬂsubsmnﬁﬂlyim,same

docunent ( 0 the |i.st of | a cunents. Als el ghboutin .
i nt erf raneDelL'.‘g‘Réﬁ‘BSom gﬁﬁ? 03@{}@%%5{{@ “F{gﬁe ‘H“%‘H‘i‘ger%zwgigjﬂﬁlfhmeng
track framesprrlity6f adksdeliiE of substhidllyetht aBfie 1¢m3BE The invention also relates to a

10 multitrack reproducing arrangement for reproducing from a record carrier, the information

recorded on said record carrier by the recording arrangement, and to a record carrier.

The recording arrangement as defined in the opening paragraph, which is
15 further provided with datareducing means for carrying out a data reduction step on the
information signals to be recorded prior to channel encoding, is known in the form of a
recording arrangement of the well known DCC type. A stereo audio signal, comprising a left
and right hand signal component, is digitized, a precision adaptive subband coding (PASC) is
carried out on each of the signal components so as to obtain datareduced left and right hand
20 signal components, the datareduced signal components are combined into one datastream that
satisfies the format specified in EP-A 402.973, document (D1) in the list of related
documents that can be found at the end of the specification. Next a channel encoding step is
carried out on the serial datastream of the combined datareduced signal components. This
channel encoding step comprises an error correction encoding step and a channel modulation
25 step, such as an 8-to-10 modulation. An 8-to-10 modulation has been described extensively in
US-A 4,620,311, document (D2) of the list of related documents.
The channel encoded signal thus obtained is recorded on a sector, such as
the A-sector, of the record carrier. More specifically, the channel encoded signal is recorded

in 8 tracks running longitudinally side-by-side along the record carrier on the A-sector of the



15 . - The invention has for its object to provide a

mul ti-track recordl ng arrangenent, which enables the editing of one or
more of t'hewhggrmhiss r ecor ded. The recpﬁi,'h;%mm
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i nfornati on seaprchkearrien n subsequent tape frames in said plurality of

| ongi tudi nal tracks, such.20 that .Lnfornmati el ongi ng t.0 one. chann
encoded i nformation si gnalﬁ?é F%’?‘Hr%ﬁ' ?enhaéaﬁﬁaﬁ“tm ﬂng%\ ’F‘ﬁﬁ‘éﬁ dﬁ‘}"rﬁ“‘m of
that n [err] ti record carrier, in which a channel Sit8déd M@t '19fhcbﬁieaaiﬁé derectidifof transport
fol | owi ng recoaglttl on. In the prior art reproduci ng apparatus, the

i nformati on P&RE TeRerd: @mwedegnemdmge@n ther-sedterhis contrarystoghe direction of the

conponent ﬁﬁ' n each tape frane.
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arrangerrent that reads the said track does not function properly, the

error correction carried out in the channel decoding step upon reproduction
may be capable of correcting for the mssing track, so that the information

signal cds be regeneﬂ‘aeéwbenﬁ’hihasﬁzrats abjscttd payvideve multi-tratkitecordingner e
one information si woul d _have § . been recorded_inh qne track onIy I n
such a sit uaffrapgement u‘!i“ﬁ'bf"“%sq‘ﬁFg‘“E‘S éé’@%ﬁél’%‘l‘%"fﬁ@%‘&‘?ﬂsm

information signal from thge r&oodifly GRahdhent B Bcdof@nCd With ME invention is
characterized in that the recording arrangement is adapted record n channel encoded
information signals in n subsequent tape frames in said plurality of longitudinal tracks, such
20 that information belonging to one channel encoded information signal is recorded in each n-th
tape frame, and thatn = 2.

The invention is based on the following recognition. In the prior art
reproducing apparatus, the information relating to the original left and right hand signal
components is both included in the information stored in each tape frame. Re-recording the

25 left hand signal component alone is thus not possible and results in a deletion of the original
right hand signal component recorded earlier.

In accordance with the invention, one information signal is recorded in a
tape frame and two subsequent tape frames comprise information belonging to different
information signals. As a result, editing is now realizable by recording, in an edit mode, an

30 information signal in each n-th tape frame and leaving the information in the other tape
frames unchanged.

An error correction encoding can now be carmied out on blocks of
information that will be included in one tape frame after having carried out the channel

encoding step. Upon reproduction, if one track is missing, because of the fact that the one



Pref.erred enbodi ments of the recordi ng arrangenent are the subject of the

sub clains 2 to 10. 10 These and -ot her aspects of
t he invent f wo sdrisissbe further elucidated in the fol | ow peTindadiebss

description, in which 3figure 1 shows the -
conventional DCC tape format, figure 2 shows an *
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tracks in the nain data tﬁ’éﬁ%‘&? %é’é ﬂpmr@g@gnmgg@aeg}ﬁsubject of the

interframe gapsclaiih€2 to 10. i Nterframe gaps are schematically indicated by
the lines having the reference nunerals 2. Nei ghbouring track franes

in the 8 tracks have substantially the same | ength. Nei ghbouring
interfrarne gaps in the 8 tracks also have substantially the sane |ength.

The nei ghtyouri ng track frarres in the 8 tracks forma tape frane.
Reference is made to Va“ é{)ési&@ﬁs of the iRPLARIMhSwilGE RBHE blucidated in the
applications that exten5| escri be the system

The DCC syst &ﬂdvéngiégetmdanOmhm“mmh Ph| I ips’ doeil arrpenf abri eken

and is based on two subsy §{]he PASC £ec & ada v subband
codi ng) audio codi ng §/ &f}:b ’nd repr oducti on
subsyst em figure 2 shoJﬁ‘ﬁ: Eﬁ\sgdxﬁiéﬂt of ﬁﬁd‘hﬁlﬁ ﬁéﬂ&yﬁ&xﬂﬂﬂ enabl es

high quality stereo audio to be
15 figure 3 shows an embodiment of a multi stream recorder/reproducer, and

figure 4 shows the time multiplexing step prior to channel encoding (tape
frame formatting),

20 Figure 1 shows schematically the format of the record carrier of the DCC
type. On each sector A and B of the record carrier 1 a plurality of 8 tracks (also calied the
'main’ data tracks) are located in which the channel encoded datareduced left and right hand
signal components of the stereo audio signal are recorded. Further, one auxiliary track is
located nearest the edge of the record carrier in which auxiliary information' is recorded. The

25 8 tracks in the main data track area comprise track frames divided by interframe gaps. The
interframe gaps are schematically indicated by the lines having the reference numerals 2.
Neighbouring track frames in the 8 tracks have substantially the same length. Neighbouring
interframe gaps in the 8 tracks also have substantially the same length. The neighbouring
track frames in the 8 tracks form a tape frame. Reference is made to various publications,

30 patents and patent applications that extensively describe the DCC system.

The DCC system is developed by the N.V. Philips’ Gloeilampenfabrieken
and is based on two subsystems : the PASC (precision adaptive subband coding) audio
coding subsystem and the tape recording and reproduction subsystem.

The PASC audio coding subsystem enables high quality stereo audio to be
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recor ded "awongrmigg of 384 kbits/sec. It is related to the | SELAS vel 1
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the DCC systifagk 3 and istaisit note pfone td idrofe ot séteNInfbandtidnie thaepd resording key

conponents devel oped for DCC. This 20 has led to a tape drive th may be
capabl e of GHeIYSieMi§ racorded %%msorhﬁﬁ‘aﬂ‘bcﬁaﬂ%‘em% size is 81BEbyteh; | e

bei ng capabl e of accessi fo = Lfvel ]

si mul t aneously. This gi vggle?ﬁgﬁsééfg%&%‘ 6n%m Pum hroug gau'%&l%%m for a

kbi t s/ sets Imultira¢k recordingnami reproduicing systehefur recordingiregrotining = matiplidity aft es
of 768 kbits/sec, .so that both sectors can be handl ed separately. 25
Wt hin thesé“f@ﬂ?‘?‘é" #ign3ls - in principle - possible to define as nuch

'streans’ as needed, pr 0Véxfiﬁ%ﬁlﬂ&a&@@hr&?ﬁ%mé@fdjs{&{usc&%gsg@gfigﬁf 8@?? hE}gNerz data

exceed the 768 kbi ts/sec per sector. cord
streans (or rateftbamB84 &bitssegn Tosxplolit BSmuch as possiblesths @advantages Hf ghe DEL system,

of 5753 cnf 40 n8¢ a5 B PR e LA PRI A8 Bt g s

time W30 has led to a tape drive that may be capable of operating at a tape speed of up to twice that of

DCC, while being capable of accessing both sectors (= sides) of the DCC tape
simultaneously. This gives the system a maximum throughput of 1536 kbits/sec. In most
cases it will be best to divide this in 2 bit rates of 768 kbits/sec, so that both sectors can be
handled separately.

25 Within these limits it is - in principle - possible to define as much
’streams’ as needed, provided the total bit rate of the streams does not exceed the 768
kbits/sec per sector. E.g. it is possible to record 2 streams (or information signals) of 384
kbits/sec., or 4 of 192 kbits/sec on a sector. These figures apply to the maximum tape speed
of 9.52 cm/sec. Lower tape speeds will reduce the throughput, but playing time will

30 increase.

The information signals will be recorded in time multiplex : e.g. if the
recording amngeﬁent is capable of recording 3 information signals per sector, every 3rd
tape frame will contain the information for the same information signal. As such, a limited

number of information signals can be recorded, provided the maximum intermediate storage



30 increase. The information signals wll be
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etc, and i nf aflirbé revdrdedr incthe @i fiddndsd, IVEIX, .... eft), AAd ifforhiteor Ydirdsporiiin@td e
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X, ...
the arr angen@ther pkthedpagnformation:signals Nl berrecorded by thettapmframgh HLsVIL, XI, ... etc.
one of the ¢hhd Enthement i EORAE of LR 38 ERTREIAP HENIP el ol hf'a-

f [1 ama;'s1 |, VI ?ector, infonnaﬁonimli'mspmlﬁ?nggoahe ﬁ&agmgd!f rthie ﬁﬁedh hﬁomf iondignal will be
the three_infor i,on signals w e recorded in the tape franmes I11, 1X
... etc, Eignd‘ew’%%éilﬁ&%ﬁ'ﬁg? eg dr V& pon 8icn dNToBMRNLAD GOsrespOnding,to e iseseng; Qs A1
will be rec | ?ﬁafi Xl . ui vgle

expl anat i onollrhgqgraehqﬁfo or ?ﬁggéielgmlbﬁéagfyﬁdmé %Fta re mﬁﬂi%df'n%{:’i %?9

si gnal s on tinforation icorrespbhding to the third information sighalr wikEbe rdcbrded)in ke tape frames
necessary to r&gord an jdentification | nf,orvghat i on signal on the record

carrier. Suck ident £S5 At fPvalent sxplanation isvahd for the Tecardiag ofHwerPTIREMcOf t he

i nformati on ﬁ?&ﬁﬁhﬁnis&nﬁl?%rﬂg‘ﬁ-ﬂt& specific tape frame. As an exanpl e,

assune that four i nformation signals are recorded on a sector, such as

sector Al3The identi fi cat Fonhérpitanagpbé aecessary te repord an identifibation inferniation signal

digital nunber, The identification_signhals_for the first to fqurth 20

i nf or mat i on ¥t HigFECHUd RFIEe Squgqngé@glpntlgfor@gmqn signal ,13311}_1@& é‘fi’é"’h qne of the

respecti vel Vinfddaabh i s fosrpgﬁ ' S i i

I nformation lgi gnhal ha nglgé%résctggdregdﬂian t gbt g\%e ESROEH eQQm{;f&, al¥inle!tht four
information signals are recorded on a sector, such as sector A. The identification information

signal could be a two bit digital number. The identification signals for the first to fourth

20 information signal could be taken equal to '00°, '01°, '10’ and "11” respectively. Assuming
that information corresponding to the first information signal has been stored in the tape
frames I and IX, the identification signal *00’ can be stored in the tape frame 1 alone,
assuming tape frame is the first frame having the information corresponding to the first
information signal recorded in it, or in all tape frames I, IX, .... etc which have information

25 corresponding to the first information signal recorded in them. The identification signal '00’
could be included in the information corresponding to the system information’ channel which
is recorded in the tape frame I, and others. Another possibility is to include the identification
information in the auxiliary channel. In this situation, the identification signal '00’ can be
recorded in the track frame 10 in the auxiliary track 3, which track frame 10 is located

30 adjacent the tape frame 1. In this way, all the identification signals indicating the information
signal recorded in a tape frame can be recorded in the track frame of the auxiliary track
which is located adjacent said tape frame.

Figure 3 shows a schematic block diagram of the recording and

reproducing arrangement in accordance with the invention. The signal path comprising the
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AT Tary 6 QB Ol P 5B S5 gl b a0 3 rofRACG 0 aabl e

20 signal generated by the audio encoding block 20. This replica is supplied to an audio

decoding block 28 which carries out a data expansion on the datareduced information so as to
regenerate the original information signals and to supply the regenerated information signals
to the output terminal 32.
The information recorded in the tracks on the B-sector is read out and
25 supplied to a channel decoding block 29, which carries out a channel demodulaton step, such
as a 10-to-8 demodulation, and an error correction step on the information read from the B-
sector. The signal thus obtained is a replica of the datareduced signal generated by the audio
encoding block 22. This replica is supplied to an audio decoding block 30 which carries out a
data expansion on the datareduced information so as to regenerate the original information
30 signals and to supply the regenerated information signals to the output terminal 33.
Figure 4 shows the multiplexing of the various information signals prior
to channel encoding, assuming the recording device is capable of recording 4 information
signals on the A-sector of the record carrier 1. Each of the four information signals can be

applied to a respective one of the four input terminals 18.1 to 18.4 respectively. The audio



and is'recorded in the two auxiliary tracks 3 and 5, see figure 2, |ocated
al ong the edges of 15 the record carrier 1. . Upon
repr oduct i ogyg één@agsnf or mat i on recorded in the tracks on the Gﬁfmﬁﬁs

is read out and supplied to a channel decodi g bl ock 27, which carries out
a channel denodul ati on step, such as a 10-to-8 denodul ati on, and an ~
error corr ectencoding step dncartied out on eachoofrthe isignals esaparitetynby hwdid\epexiing bloTks20.1

by the aud: o BAOATRrBYS BN, g 351286 el or mpdinil o BlethBboes
decodi ng bl 0GkfoRRativH GEn09 (rktBits O thebEIr afX RRPRIIOD (SAninkle off at Wikt 8 el fixed

I nformation so as to regenerate the original information signals and

to supply thdéenminglrodithe switthh$ ds peupleshtosthg channel encoding blpek 31+t I Aespanserihal

32. .l . he Lnformation.reconded in fhe. cks.
B-sector i% S¥ighipgcontmel %’J&FH’B’FPQ’J %%""gméﬁa’ﬁﬁ‘ér %bee &ﬁ%nlg "E)Ihgecé)ss Qg’rﬁ "\}R;,]S?‘gﬁ“
carries out gn giofinat. Hfomshtonstored &i &2 bufee35.1 is nows fcd thQhé Ghahnel encoding block
denodul ation, and an error correction step on the information read fromthe

B- sect @4 angris changehbencoded; shas 1 ehtain the information:that; pregisely itainctia e d

si gnal gener . | codl 0C ' Li '

sugpl i eg' to g‘%ﬁgﬁ I "0 “decodi ngeso%%: &%Og%??c ears5F%§s 81}% fihle Iﬁgtﬁaﬁm 2.
expansi on on Ddiﬁgct&isaéﬁﬁdmgcbﬂiﬂfdmﬂﬁbﬁ 80 a$ € fsgoidothe ¢, thecandid @icoding on

informati on 30 signals and to supply the regenerated informatiaqn {sehggsal S
to the outhuthe fursigaal epptinues so that ericoded information is stpgpdrig the Eous fuf 1o
mul tipl exi ng,f, t | ' tJ | ;@b | : }naﬁ

encodi ng, asgﬁ'rﬁ'ng r\k/{g‘(’irngt:%rtﬁcﬂi%%& @vﬁe@dﬁgcapgtﬁyg 0 ?é’c%?&i%%ﬂ tohes to the
i nf or mat i on second yiositieh Sscthat the iAfcrmation stofed inethe eofferi3s:droan de sipplisaicd thé

the four informatjon sjgnals can be, applied to respecti ve one of 'the
four input té&haAnshenrcodme bleck ib.'ﬂher nformatioy drom ngé@ﬁ is channel encoc@@ a“g

96/ 18188 recorded on the crzeord carrier sohasot? q[b%‘n the frame III. Afi rmﬁhw&&% the

encoding step I's carried out on eac signal s separately by audio
encodi ng 1 océcordifig bf the tape drafe. B, thespdtchiS/siiycheBtd therthir podition, f6thdt thee

Qi puts of ¢ OB, Lorel n i btk 15c3 8t By RumRUeg o Beliapt cgooding blpck 21. The
termnal of §O8rRMdnCHom the baREPIST il ShdnBl GRBAQLAnEREEED Inthe Fécofd carrRr so as

response to a
to obtain the tape frame V. After having completed the recording of the tape frame V, the

switch S switches to the fourth position, so that the information stored in the buffer 35.4 can
20 be supplied to the channel encoding block 21. The information from the buffer 35.4 is
channel encoded and recorded on the record carrier so as to obtain the tape frame VII. Next,
the switch switches again into the position as shown in the figure and the steps described
above are repeated, resulting in the formation of the tape frames IX, XI, ... etc. The
identification signal explained above can be generated in the auxiliary signal generator 25,
25 see figure 3, and be recorded in the auxiliary track 3.
It will be appreciated that an equivalent explanation is valid for the
functioning of the audio encoding block 22.
) In the same way, the reproduction path will be an "imverse version’ of the
recording path described above. It will be appreciated that, where the identification signal
30 explained above is recorded on the record carrier, that the reproducing arrangement
comprises means for detecting the identification signal. In the example given above, where
the recording arrangement was capable of recording 4 information signals in the sector A,
the reproducing arrangement will retrieve, in response to the 2-bit word identification signal

the information corresponding to the first information signal from the tape frames I, IX,



5 switching control signal supplied by a control unit 37, the switch is in

the posi tion as shown in the figure. Information stored in the buffer
35.1 i's nowbwengmst he channel encodi ng bl ock 21 and i ﬁg)@dgss
encoded so as to obtain the information that 8recisely f|ts in't -

nei ghbouring track frames that forma tape franme, such as the tape frane t
in figure 2. ...etc, thauinforgnatibh corresponding go diec sendmat m:'mammcsigml fronr theaapt friames

Lape Crare. Lt 6, 204 OGRS 00 R obhliel e B 9000 453 A9 e
having conpl giakst Ve, | e&Oird e n%nhitﬁ)nt&lﬂ% ndifg to thé 'i'&xrﬁi"dn?&%a’ﬁoﬁ‘&iénﬁhﬁ%m the

to the second position, so that the in ormatlon stored in the buff

35.2 can be sampﬁtm&yﬂtheztc channel encodi ng bl ock 21. The |nforrrat|on
fromthe ffer 35.2 is chan oded ,and rec eqor
carrier soas to obtain t 3@@&%@?@3&?%@%{ 9‘8 gm‘f bk
recording of resift, ndRtorhgeSpatity irf the haih [dGR tFackyWwill hade td)bé &ﬁ:xiﬂ&bd.dm SMPTE

position, so that the |nforrrat|on stored in the buffer 35.3 can be
suppl i ed to ttimee eodgrian begen By arirecefyest from an extenalsousce, fand ean be

Lo obtain thdPRE Y aa&%@ﬁﬁ?%@%ﬁ?ﬁ%ﬁ@aﬁ SJERAP PiboEie bek 23 e fgure

tape frane V3the switch S switches to the fourth position, so that

the information stored in the buffer 35.4 can 20 be supplied to the
channel eHtoding bl ock 21 Therrumber @f Asformation; signalthabcan e reggrdediis limited by the

Frame Vi neogng i G CHs@h  B3orRaL Railboraed o3 Sirobfiadtil et 2 bEAR o
in the figuraddadothbeons Ripgarsibsd cwnileﬁstemng téllﬂ!b\/ﬁld&liﬁ: menﬁ-igﬁml ,onesaaué umguign

the formation of the tape frames I X, X, ... i dentification
si gnal expl aideiays 264 playcamimporigatele B here ﬂﬁén@ammrasap be gtarad. Jogonginy

sz vvi2I5I Egea];opr ecl a‘{}' C}Eﬁ ?&(fl&h equ%%xpl MI onis vgﬁd grrfa oEr%céed, next

functi oni 1y dlie aildio decbder evilt haver® di;iemkoﬂﬂt ‘The new audio will have to be encoded,t anal

sane‘way, the rgproductiaon path will be an_!'inverse version' ?
recording pa &%P%&naﬁmmwmmaw t%éddagsm&pm%?m rigformation. The
identificati %@%@Q Hat AR i seh SR I

carrier, that repré%um ng arrangerrent i cohpﬂireggfeég t&rga#qug tfavelled several

detecting t hmﬁlﬂmttasf Anytdesign dn vhidh such fedteres ('aamidcorg sound’)adre te be incarporated,
t he recordi n%ﬂrran?q?gcgt was capabl e .of recording 4 information signals in
the sector AWl have RIS 410 CORYISTRiUhgerrent will retrieve, in response

to the 2-jt word 'de”t'f'%ﬁﬁﬁi&ﬂﬁﬁs and devi{ﬁ%né Bfﬁre%geme&rd&amsaadame

to the first information signa omthe tape franes
are possible,

It may be advantageous to apply the two sectors A and B as separate
'session’ storages: a recording made on the tracks of sector A can be played back, while the
information read out is mixed with new content and recorded on sector B. Now the total

25 programme content will shift, but no time correction is necessary during playback of the new
programme,

In an editing mode, it is in principle possible to re-record an individual
information signal. This should enable editing of individual audio channels. Dependent of the
head configuration, it may not be possible to record and playback the same information

30 signal at the same moment, such as in the situation where a single head is present for
recording and reproduction. Read-after-write with such a head configuration is thus not
possible. |

The auxiliary track may be used to provide tracking information during

re-recording of one or more of the information signals.
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PCT/ | B95/ 00958 ..etc, the information corresponding to the second
i nf or mat i onwo'egneissf rom t he tape franes L, X, ... etgepiddSnoess
informati on corresponding to the third inforn&tion signal fromthe tape
frames V, ... etc and the information corresponding to the fourth

i nformation signal from thMIDI signtispsay bareeerdeétilas one .or ehaere of 3he information signals,
An SMPTE tinme code,can be introduced (n,the auxiliary track. As a

result, no stRIP¥ged thebit m3ts i§ spf ﬁ’é“’gﬁéh’rgh&é‘?%i&l'r acks will have to be ~

sacrificed. The SMPTE Irf DO IGsEAN tRETTIY Rk Aln#skniaRbe i) fdcbitiein the ’system
received froman external source, ahd can be _ supplied via a system ]
control Dbl ocknfosmation phanagkithatds alseirepaadedoinctbe sudim gats|apesk OQrb theswultitiagk recording
3. 10 . he nu r. of intormatiqp. Si | s_that, _can.be
Cecorded i3 ATRERRERyn gorbance YA e Fiktoh oenon s S RCH Rl 25 3K o
recorded sonmegbviverNtieiteRt iffdimation RitoViRatesoided at the sifé infBidethe @Bdiol ififormation
parallel, while listening to the audio in the_original ones, the decoding

del ays wil | [$ zgcordedi hereforgithe taxs needs\indeavailable i thermeeordingcurangementchesore

h i gi nal . Lnf | On:-Si d ' i 1.l h b d
(fom t ape. anduekipe P aREtecBfitd, 30 Ban 5P 651cS Rich! i rpiiping (RIS A ade b
operate on i trecorBing ey’ GoHittal iifolatialsould bl fecdideddfdwel e figure 81 nal |y the

tape drive systemw || -have to add the error correction encoding .
i nformati¥h. The t ot akhepplayiag Jimespba casseita dependson e ¢hoices made with regard to

mlliseconds,,] ' I ] ' S

Gesi one 1 b e, e HIE ahd B Teab Wil 6 PR $hiat 2 105 RastdtlTafioror 10

wi |l have to rhinlies!t Ukingibotipseeuis il paralleladt nodfinal speed, this means that the pliffing Qlie
are

applications and devi ations of the arrangenent described above
possi bl e. will be reduced to 52 ‘4 minutgs; Inczcasing thevane: speech wall f@ugggp@ eyeE MofR, to a

sectors A and,..B: rgt e : L Qe L0 ; o??'wg made on
t he tracks ogmglecé o%??%cgnﬁglgwﬁlu%/@g Bac ,mﬁhlﬁlxe Faeatad‘{u%iég ormati on read
out is m¥ed with new contEid tapse drive systeire ds desczibed abovd wilbprovide 4 nimber2sf

programme content will, shift, but no time correction is necessary during
pl ayback of #HOrmapen signalyaba certaip bit rate. For a multitrack recording amangemeayin j ng

nmode, it is i i Dei ' r J ngk Vi _

i nf or mati on gIE %dr%ai ) %hg&%ﬁgﬁ% ogh[:fgihe e‘ﬁ?‘%ﬁﬁg"g’?“?ﬂﬁgﬁ?gﬂ‘ 2udi%e
channel s. Deplepehslivig of thehapplicationhmeahlaps awbi -gmord audio chinnely The tieved op ariepéxidence
to record and '

| ayhack t he, sa i_nfornmation 30 sjgnal, at the, sa nent ,
Such as it K6 PHGHTASion HERAB deTRen B FOMPIEY.Of he BaRware,applied: With Hrmited

20 hardware in the tape drive unit, the information signals of a single sector will all have to be

>

recorded at the same time. A more complicated design will allow separate updating of an
information signal recorded in a sector (an initial recording on 'virgin tape’ will always have
to record all tape frames of a sector).
The choice of audio coding system depends on the quality ievel, the
25 available bit rate per stream, the number of independent audio channels and the features
required. It may be possible to apply the PASC IC’s. Compared to DSPs (digital signal
processors) they are an economical solution. However, they are also less flexible : encoding
of a single mono signal is not supported. It may be possible to add a small device that
transcodes the output of the PASC encoder into a kind of 'pseudo mono’ signal, or have the
30 ROM of the IC’s changed to include mono mode.
In addition the number of bit rates supported is low. These IC's could
probably be used for a recorder that is capable of recording 2 dependent ’stereo’ audio
channels per sector (in total 4 times a ’stereo’ channel).

DSPs will allow a number of audio coding systems, but are more



recording and reproduction. Read-after-wite wth such a head configuration
i s thus. not possi bl e. The auxiiiary track may

be used t o' BHORSI8E88t r acki ng i nformati on during I e-r ecor sePBoShos’se Or
nore of the information signals. V\D&§SI18188 - -

9 PCT/ | B9S/ 00958 M DI signal’s

nmay be recoegfmsive and nay emboiab.esdﬁwa@é devdiepinért OWathSthese it is pdsssibﬂtﬁ&ﬂ
the bit rate’is suff|C|entI / 8 enou

DCC syst em en¢ade|wittse.ge the | ileygl 3m$m,.wmwsmww quahty at
i nformation 0 main data area. On the
mul titrack }‘ivg%ﬁgfﬁ&es ﬁkgﬁﬁg%%ﬁ\?%?&lk& co?sda e with the present

i nvention, this coul d be Theakic différei& between MPRGWE \aad .2 didio codinhg is the
informati on has to be recorded at the sane i nstance the audio m%or mat i on

i s recor ded gramelaztys of theeoding frames g levebl mses:a,60d ea@i“@ of, 8;msecy . Jewrl A

: _
Uch 96t ocBRg ot 48 ket SphR s€ﬁ‘°ﬂﬁ?"3¥? Ay SREDIEL mely o e Sl 16 bhg e

i nf or mat i oncoded! ldvdi,ebutelewlmachmhmb Ibetterequalitygatrlowsr bit Gates. 1t is for this reason that
The playing tinme of a casset pends on the chqi ces de.with regard to

t ape speed, "ms Wgﬁ ﬁ@i&ﬁgf‘ﬂebgarfﬁa INg. D105 cassette
pl ays for 105 m nut ?égg] Stén e JAF=y

speed, this neans that tztz p*??/l ng |rreb§éag qu @e@ﬁi édgce to gztﬂ%ofthe

m nut e} | ncurrentipropashleby inweeasing thie bit Idensityderc thetthpes Rorchisithe track pitch should be
mnlrrumof r mnytes u oth sectors.in paral | at douhl e speed.
faved:dilowihg heepdtpioe i Bev SEa s th BeRs hiresfitn, B titweer e

pr ovi de a negHiaFd fhcks. In tid 5iRaiBh | £ Rew HEAR hiseblyPndeds (e be delelopedl WithiRBuged

mul titrack recording arrangement in accordance wth the i'nvention,
each of thebeightsffor thetrecordingdheadis will carry one - or dependi ng on the

li cat haps t di o | he | evel ind
of "the 1 ni or mat 1 on 1 gnalsSHERR otongh Bt Hiolen iy véifin il Pt PRSI O,
Wth 135m t edestBbed s %%Winﬁ&t bfiflie rétordihgliitdngedbit thad iRfiRhérgtovided it

W

of a single sector all have to be recorded at the sane tine. A

more conpl i detarsducing mpansfar| canyingvow dpdata reductionstep gn dhe information;signgls priardn
st.gnal - recopdeded O 34i%e Chith dafledudib Sep i€HS LidBialfor tié iflefludPe” W !

al ways have®

The invention is equally well applicabie in recording arrangements for

recording a multiplicity of data information signals with a bitrate (much) lower than the
20 bitrate of wideband digital audio signals, and where a datareduction step is thus not
necessary.

Further, it should be made clear that the number of information signals
that can be recorded on one sector is not necessarily restricted to 4. This amongst others
depends on the tape speed, as a higher tape speed may enable more information signals to be

25 recorded. Increasing the number of information signals to be recorded on a sector may

however mean an enlargement of the buffer size.

Piguré 1: DCC format
Vipe = 4.76 cm/sec.
30 treme = 170.66 msec.
. Recording in 2 directions:
. forward - sector A
. Teverse - sector B

. Each sector divided in:
SUBSTITUTE SHEET (RULE 26)



to record all tape franmes of a sector). The choi ce
of audi.o codi ng system depends on the quality level, the 25 available bit
rate per stwoasmsmie number of independent audio channel s angrimBesdosat ur es
required. It may be possible to apply the PASC IC s. Conpared to DSPs :
(digital signal processors) they are an economical sol ution. However,
they are also less flegihl.es naR&Qd) : k' HitsBefONO signal is not
supported. It nay be 'S‘ghslgi ble to gﬁdé(s%pasc?%liﬁsﬁlé:i\-/i%%ce fhat t ranscaqdes.

t he output of the PASQuancbtrack i metcapatitynof b687.pbiss(ses. nono' signal, or have

the 30 ROM of _the | C s chan t.0 i ncl ude nono node.

I n addition -Wﬁ&ﬁﬂ%ﬁ%ﬁ%ﬂ{'é&g ‘ed is low. These ICs could
probably be used for armfieGlediod if 190 2/33ms&pabl e of recording 2 dependent
"stereo’ audio channel’s J)aer sector (in total 4 tines a 'stereo’

channel§. . 170m sec.data, 2/Pamec.inter Eramevdap nunber of audi o codi ng

systens, but ;are e . . WD 96/ 18188

expensive and may requirdiefityP@viztions Honi nemmallg® opment. Wth these it is

possible to encode with e.g. the I SO MPEG | evel 2 codi ng schene,

whi ch will provide betseamlessracordingt | ower bit rates. But other
schenes are i i The basic

di fference bﬁ%ﬁ'j%%&#&hgegudl o coding is the 5 "granul arity' of
the colp ng frames: level 1 uses a code frane of 8 nsec., level 2 of 24
nsec. (at 48 kHz sampl.ing frequency). As such, level 1 may be nore suited
for editingFigure 2: Multi SteaayForaat| | " but | evel 2 can achieve better quality
at lower bit rates. I{ ig b dsse on t hat nmost applicationsfin

t he broadcasting envi r8hnent” apply I'evel 2 coding.
It may even. [Recomiisgy i ond diretibe)fbrivind for dythgctorse to twi ce that of the 10

current propqgal by increasing the hit density on the tape. For this the
track pitch's§ ggcordedam_mgﬁgpﬁgﬁgxm | owi ng the recording of a new set

of tr S ir)ﬂ SGedl in between the forward tracks. In
DA ot F UFUES Sedind BESR

this situati assenbly needs to be devel oped, with reduced

hei ght s f or . {Tlape ispeedrdépendshancapplication: It should be
noted that, although the.i nve.n(t#gf h?s been extensively 15 descri bed
re fig

using an enbodi ment of PRV f rangenent that is further provided
with . maximum throughput is 1536 + 12 kbits/sec. for main data

. Individual updafing of every stream
20 . Aux tracks for servo and time code
. Frames in a sector aligned, cross sector half a frame shift

Figure 3: Basic Multistream Recorder/Reproducer

25 . Simultaneous recording and playback of different streams:
. 4 times the ECC processing power of DCC
. Audio encoding/decoding capable of operating simultaneously
) Aux.processing governs tape speed during. stream update
. Initial recording will have to record all streams ("formatting™)
30 . Available:
. ECC processing
. Head and analogue amplifiers
. Audio encoder/decoder know how (DSP based)

. System know for design of this basic unit

SUBSTITUTE SHEET (RULE 26)



dat areduci ng neans for carrying out a data reduction step on the
information signals prior to channel encodi ng, such datareduction
step i's not wasssasissal for the invention. PCT/AB9S/00938
invention is equally well applicable in recording arrangenents for -
recording a nultiplicity of data information signals with a bitrate (nmuch)
| ower than the 20 bitrate of w deband di gitsal audi o signals, and where a
dat areduction step is thus not necessary.

Further, it Eipare!4l Timenmditipléxérgy t hat the nunber of infornation si gnal S

t hat can be recorded on one sector is not necessarily restricted to 4. This
anongst ot hers depends on the tape speed, as a higher tape speed
may enabl e MDEfoliBd 2diB Wil have 46 8L Buiterel For Hme mild wkquémubﬂ%e%&wﬁ the
nunmber of information signals to be recorded on a sect or

however S nearsyachremicify genent of the buffer size. F| gure 1: DCC

f or mat . vierr] = 4.76 cm sec. 30
tlerr] = 17‘03‘6%“%07 130 kbm&’e’l‘?é%?%i ng in 2 directions:
forward - sector A reverse - sector B Each
sector divided in: WO 96/ 18188
PCT/ |1 95/ 0093Related documents 11
main - 8 tracks - net capacity 384k + 6k bits/sec. aux
- 1 tack - net capacity of 1687.5 bits/sec. Frame structure in
both Mapn ar(;m\@p.ﬂm 973 (pHN 13.241) Frame period is 170 2/3 nsec.:
data, 2/3 nsec. Inter Frane Gap I nter

Fr ane Gap pr®& J&Af‘bﬁzo 311 (PHN 11, 117)

(D3) EP-A 448,160 (PHN 13.281) /

SUBSTITUTE SHEET (RULE 26}



frequency deviations fromnom nal rates ' seanl ess

recording’ frames not necessarily aligned 10 Figure 2: Milti
St r eam For mwG 96/18188 vierr] = 9.52 cnlsec. nmx

Recording in one direction, forward for both &ctors PCTIIBQSIOG?SB
recorded in tinme nmultiplex 15 . Up to 8 streans poss

speed depends QUAIMSK i cati on: . maX| me | lmm mﬂ.ﬁﬁm"m,
. maxi mum t hroughput is 1536 + 12 kbits/sec. for main data

| ndi vi dual updating of every stream 20 Aux tracks for servo and tine
code Frames in a sector aligned, cross-séctor half a frane shift
Figure 3. Basic Miltistream Recorder/ Reproducer 25 Si mul t aneous
recordi ng and pl ayback of different streans: 4 tinmes

t he ECC processi ng power of DCC Audi o encodi ng/ decodi ng capabl e of
operating sinultaneously Aux processing governs tape speed during
stream updateq, I ni tMﬂlJuuﬁ@i@%cdtdiﬁg utrhﬁgdﬂ&ﬁeféﬂeé&ﬂﬁfgdatd&st alfirevdtd a
("formatting") 30 Avai | abl e ECC processi ng

Head and anal sepgad dnformatien signal in a plurality of longituding] draske lnsated rqnepelﬂaaéudmﬂmord
how (DSP b aseg«)m'ier, having an input for recel\%}@ & 15%%&8& sﬂgﬁls,%ha%eltcrﬁcadxggﬂéins for

uni t
carrying out a channel encoding step on the information signal, recording means for

5 recording the channel encoded information signal, the tracks having track frames of
information recorded in it, subsequent track frames in a track being divided by interframe
gaps, neighbouring track frames in the pluratity of tracks being of substantially the same
length and forming a tape frame of information, and neighbouring interframe gaps in the
plurality of tracks being of substantially the same length, characterized in that, the recording

10 arrangement is adapted record n channel encoded information signals in n subsequent tape
frames in said plurality of longitudinal tracks, such that information belonging to one channel
encoded information signal is recorded in each n-th tape frame, and that n = 2.

2. Multitrack recording arrangement as claimed in claim 1, for recording
said at least first and second information signal in said plurality of longitudinal tracks located

15 on an A-sector of the record carrier, and for recording at least a third and a fourth
information signal in a plurality of longitudinal tracks located on a B-sector of the record
carrier, the tracks on the B-sector having track frames of information recorded in it,
subsequent track frames in a track being divided by interframe gaps, neighbouring track
frames in the plurality of tracks being of substantially the same length and forming a 1ape

20 frame of information, and neighbouring interframe gaps in the plurality of tracks being of
substantially the same length, characterized in that, the recording arrangement is further
adapted record m information signals in m subsequent tape frames in said plurality of
longimdinm tracks on said B-sector, such that information belonging to one channel encoded

information signal is recorded in each m-th tape frame, and that m > 2.

25 3. Multitrack recording arrangement as claimed in claim 2, characterized in
that, n=m.
4. Multitrack recording arrangement as claimed in claim 2, characterized in

that, the recording arrangement is adapted to record the n + m information signals in the

tracks on said A- and B-sectors, the direction of transport of the record carrier being the
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E,C;;{Jlr 592/.0%3236/@%&“ pl exi UB"I”"I" |||""|”Mied audio wi || havq,&(,hpgooélaf ered

for tinme nmultiplex operation and sf'reim™ 1¥xynchronicity . Buffer
size - 130 kbits per stream Rel at ed docunents 10 (D1) EP-A”
402, 973 ( PHNsahte £dtlthe recording ©0P2e WinfOrratfoAlsignbls inRhl téhdksldr the A-sector ﬁﬁB)‘or the
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5. Multitrack recording arrangement as claimed in claim 2, characterized in
that, the length of the tape frames on the A-sector and the B-sector are substantially equal,

5 and the location of the tapé frames on the A-sector do not coincide with the location of the
tape frames on the B-sector.
6. Multitrack recording arrangement as claimed in claim 5, characterized in
that, the tape frames on the A-sector are shifted over substantially half their length relative to
the tape frames on the B-sector.

10 7. Muititrack recording arrangement as claimed in claim 1, characterized in
that, in an edit mode, the recording arrangement is adapted to record only one information
signal on said record carrier in each n-th tape frame whilst leaving the information in the
other tape frames unchanged.

8. Multitrack recording arrangement as claimed in anyone of the preceding

15 claims, characterized in that identification information belonging to an information signal
recorded is recorded on the record carrier, the said identification information indicating
which of the tape frames comprise information corresponding to the said information signal.
9. Multitrack recording arrangement as claimed in claim 8, characterized in
that the identification information is recorded in an additional track located in paraliel to the

20 plurality of tracks on said record carrier.

10. Multitrack recording arrangement as claimed in anyone of the preceding
claims, characterized in that the arrangement further comprises data reducing means for
datareducing the information signals to be recorded prior to channel encoding of said
information signals.

25 1L Muttitrack reproducing arrangement for reproducing at least a first and a
second information signal from a record carxier that has been obtained by the recording
arrangement as claimed in one of the preceding claims.

12. Record carrier obtained with the recording arrangement as claimed in
anyone of the claims 1 to 7, characterized in that, it comprises a plurality of tracks running

30 side by side in the longitudinal direction of the record carrier, each of the plurality of tracks
having track frames of information recorded in it, subsequent track frames in a track being
divided by interframe gaps, neighbouring track frames in the plurality of tracks being of
substantially the same length and forming a tape frame of information, and neighbouring
interframe gaps in the plurality of tracks being of substantially the same length, that n
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