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SEM CONDUCTOR MEMORY CARD, PLAYBACK APPARATUS, RECORDI NG APPARANMember 2003
PLAYBACK METHOD, RECORDI NG METHOD, 5 AND COMPUTER- READABLE RECORDI NG MEDI UM
Techni cal Fv¥elod73ueeé present invention relates to a sem condu®CoNPIPOIIRHOr Y
card that stores audio data and control data, and to a playback apparatus,
recordi ng apparatus, playback nethod, recordi ng nethod, and
conput er -readabl e recording nmediumrelating to such a sem conductor nenory
card. In particular, the present invention relates to inproved 15 storage
of audio data and control data dPESGHUYEEO0Ns contents by a content

di stribution service, such as an electronic nusic distribution service.
Background Art 20 El ectronic nusic distribution enables users to purchase

and receive ”“§hﬁa%ﬁﬁhﬁﬂ§§ e.Ig,:IH ongifﬁyd OB 2 i ERFg%ﬁgnet.
Such technol ogy has the potogntl a ?%?gr ea iﬁ%:%asebﬁge%r%él e or’

recor dedrAUORO ANEG APPaRaciss | YPRaSHAME RESAN £ RECORO MRS R eRODAr dwar e
25 infrastructure is inplenmented. One way to store nusic 1 27 Novenber

2003 s\WO BRD7IBFUTER-READAEBLE RECORDING MEDIUM

Technical Field

The present invenﬁion relates to a semiconductor

10 memory card that stores zudioc datz and control data, and
to a playback apparatus, recording apparatus, playback
method, reco;ding:method, and computer-readable recording
medium relating.to such & semiconductor memory card. In
particular, the present invention relates to improved

15 storage of audio data and control data distributed as
contents by a content distribution serwvice, such as an

electronic music distribution service.

Background Art

20 Electronic music distribution enables users to
purchase and receivemusic contents (e.g., songs and albums)
via the Internet. Such technology has the potential to
greatly increase the market for recorded music and is

gradually becoming possible as the necessary hardware

25 infrastructure is implemented. One way to store music




PCT/ JP0O0O/ 03298 contents that are obtained froman el ectronic nusic
distribution service is on sem conductor nenory cards whose p&fhiaRHbkid003
makes themideal. Accordingly, a great increase is expected in the demand
for such cg various kinds of sem conductor nenory car ds~fho3298
avai |l abl e, %ﬁ@%‘égﬁ Fl ash ATA-cards and Conpact Fl ash cards. qi/CuS?}? contents
can al so be stored onto disc nedia, such as CD-R (Conpact D sc- Recordabl e)
or MniDisc (MD) . Wile there are a great variety of recording nedia that
can be 10 used for recording nusic contents, there are only a limted
nunber q S i ndi_gat | t | aybacky OF +& JJust € pradent
(track) cfs%rgﬁ«{—:%egt a?ﬁé%hlgg%opg%g:taﬂggé?s %g?fgr zaﬁ(‘l'ycép()er. or r?@g‘ according to
one of tdesfpkhawinth BatLAINS 1 s18nWeR: 8ofdsict & Bieid By carmesathede a
plurality of nusic contents (tracks) , there are two ma in nmethods for

i ndi cat ipgrpbpLeithe pladydmckeisémul ddetart. Thecdrdinglethod hapradie

pl ayback start fromthe first track in the album The second nethod has the
user i ndizareaset daclexpabeedarid: t hag Kenandt Rerplay@ackasesdt fromthe

begi nni ng of the jndicated trac%. In the first of these net ho%s, t he
pl ayBack al way@Etarfs StRHSt el safe™t FRRRUHCEoMSTREBE t$7005h 289 of the

tracks in thgﬁgltl%gmshght be same,onder CaH?eSt ggd;‘?g{‘}ﬁ%[cc%p%lt% R -ayback

ni dway throu FbUnT “recomienci ng according to this

met hod g%éi&eé%ttérnté heahl ayhaskp2 stdkNoveaber (2003 A¥ai8Q! 74060
PCT/ JPO 298 apparatus returning to the first track. The user w |l

t her ef orgs ep- Rp avpagLti b EsRecd pdebaeksorhat nhade q UdD)beeiplged. I n
t he second nethod, the playback starts fromthe 5 track indicated by the
user. Wieherheauser Emt tharpedipaek mecargiven Hane thath<eam ié and
then star is playback qnce agai.n, the user can have the gl ?&ack,. r art

fromOan s PAROT SO BeT PRGN Latk OB TN g THRT 1SR GO & pdyrees ans
t d._Thi t h - i t k
1o e eihE B e fal [folt ndfeac it iAW ARE bhgldhde dboa ) racks

from t he &3¢ ncé nore:. | hi’s SE€, Wever, user will s

till havg, 59 Mks, SENET Al APEL At iMSu] aUSR St | NPYhtiNdoBetkaclomubber .
Thi s can %e troubl esone, especially if the user does not know which track

cor r espogdgetraldhi chetrtfacknaminercordingudio cases, o f5 e dedrlomingndi cate
the wong track, which will then be played back by the playback apparatus.
As descrpbtticabdne, when pl ayback is stopped and then reconmenced, the two

" Ofder 1 om WHER 25 FBe A TREBrLE & PR O8 OF AR WLt CRor S ORE Thack
from which the .ol ayback shoyhd Stante + RS { 3 f@Amd&EoRd Ae8ldicating
where the playback should start. The first method has the
playback start fromthe fixst track inthe album. The second
method has the user indicate a track number and then has

20 theplayback start fromthebeginningof the indicated track.

In the first of these methods, the playback always

starts with the same track and continues through all of

the tracks in the album in the same order. If the user stops

the playback midway through the album, recomme_ncing the

25 playbackaccordingtothismethodwill result inthe playback




The follow ng two nmethods are al so sonetinmes used to indicate a position at
whi ch pl ayback should conmence. A third nmethod has the user inpg]

t he pl ayback position 25 to a desired start tine within a des?ﬁjgg‘%ﬁgi@ég
using a forywahdrdsy WO 001 74060 27 Novenber 2003 PCT/ JPOD OBﬁﬂgwﬁgggmrd
search function provided by a playback apparatus . A fourth 1t he
user indicate a desired track and a desired position within this track
using a jog dial (or the like) and then commences reproduction fromthis
position. 5 Since both nethods have the user indicate how far the playback

previ ousbipppnagressebtihgyngavs Hhgesaerdraubark, as e second Joffod
) P d

descri bed above. Current M niDisc ?I\/D ayback appar af uses use

r epr oductthereit hedehHatpi ngr tates ot he gy bas k- POSkEi R 2 0hizRr 2 1Y+
user-friendly manner than the first to fourth nmethods given abové. Wien the

user stop§ethepi¥§Back of an MD, resume information showi ng the position
wher e pl ayback st% ped is recorded in a nonvolatile nmenory in the MD
pl ayer.- \Wen 15 tH¢ REFORAITEINQd pl BBac avbenk sdmr D frbe fteyback

ft t : tart t_th iti [ inth
nt orat 108 Thb RGN Pl LT ol 1% 1 ccOtRGY PREL HERD (1 aRP fohen
| at ki ] - LAt t 2 |y ._d t
B e ke g e e e e e e e e

to part ohca rusFinal bhive ddsn ekh therl aner p gkl lraver-the playback
resune at the position where playback was stopped. In this case, the user

does not aRAvEtaCkepsar@ul §s| ithteent tactkhefdi ackad mi2p ahet he-sdar rhefrd he
Al bum asch 0 IS LIESE DRUR0EG O 498 medhd ARnReL, 200 Q004 40%0
10 have to listen to the tracks from the start once more. In
this latter case, however, the user will still have to make
several operations, such as inputting a track number. This
can be troublescme, especially if the user does not know
which track corresponds towhichtracknumber. Insuch cases,
15 the user may indicate the wrong track, which will then be
played back by the playback apparatus.
As described above, when playback is stopped and then
7 recommenced, the two methods currently used either force
the user to listen to all of the tracks in order from the
20 beginning or to input a track number for the track from
which the playback should start. This is far from ideal.
The following two methods are also sometimes used to
indicate a position at which playback should commence. A

thirdmethodhas theuser indicatemove the playbackposition

25 toadesiredstarttimewithinadesiredtrack usinga forward




PCf: JP00/ 03fi $ have to input a track nunber as in the second nethod, mnaking
this an ideal way to listen to all of the tracks included in gN&embg}zd@%th
an MD, however, the resune information showi ng 5 how far an al bum has been
pl ayed bactwoimrsteored within the hardware of the MD pl ayer PCACRONVRMyl vy,
there is the problemthat when an MDis ejected froma player and inserted
i nto anot her player, the second player will play back the tracks on the MD
starting fromthe first track in the album in |0 the sane way as the first
met hod. As a specific exanple, when a user listens to sone of the tracks on
an al bumrusi ogwaxd setruhafbhack iapparatuisied byps pliayipd 6FFRRE T84 S -hen
transfers the disc to another playback, apparatus, this second playback
appar at @s fwuntiysneighost Bes tEUMS§ R BRARERGR ShOFSTFe et58§=?1|a reached

by th | ayback of this.disc.. As. e, .t | Ko g, )5z 5qt f

Uhe. ot aft SO LHRSPORAEART 6 kD ERGubEATh SOV o (heDs ek roks
in. S i f 20t h

Quri ng THE B ARa e e e R PP R o Al S LR s DoR PRt of the

al bum may; (o4 g e BB WYL ©RS kL s Obhemcaenotits akhinpLaybaglect ed to
el ectronic nusic distribution before being recorded onto a recording

medi um draevens iyt prodiedsevdd thaty tHeare Wid |s@se bdravhpcdasss thifere an
albumn will be partially played back 5 27 Novenber 2003 WO Q0! 74060
PCT/ JPOF 63298 me tdved pd%?@ﬁlé?ﬁﬁtﬁléﬁvﬁr-ansferred to another. Electronic

musi ¢ distribution is achieved b ing a .co ter t r '
dowlnl oai:l a Hué\i:rﬁ?%ﬁmﬁ%@%&emﬁsytéﬁﬁﬁ%?c Bglpgt)%\é\gggslaysr eggregsfabel.
The user_can t q,p&g a Reiiror

conmput err.e%Fﬁ%@c%g&e$$%%$§§ngﬂg§o%ut e?%kgrggkggpgglc&eﬁ%&ﬁgﬁsngjlboa?:k musi c

congnt Sﬂhn USEhS reAmd d St eRitke @l PUREnDREY tieye bheghfti et t hei Eoanput er .
Assune that the user listens to the al bumon a portabl e playback apparatus

~after |ipdenbag tp.vénoabd®ehi s/ her conputer. In this case, the portable

pl ayback apparatus cannot know how far playback by the cgbr}gut er, Rrogr essed,
so that the alWuanwithie pesrapé®dackhendlag@ fct Pdmahest ar©> At he

user lin%grﬁn%b ieC(J:I:[l eghg%itn%e 'I:Slzligep%%r}.gcsicgr@a%m\é\%éeplayback stopped

is recorded in a nonvolatile memory in the MD player. When

15 +the user indicates playback of the same MD, the playback

of the tracks recorded on the MD starts at the position
given in the resume information.

The resume information is recorded in the MD p.“}_a_yer

in a nonvolatile manner so that an interruption to the power

20 supply does not result in the loss of the information. This

means that the user can listen to part of a music album,

turn off the player, and still have the playback resume

at the position where playback was stopped. 1In this case,

the user does not have to repeatedly listen to the tracks

25 at the start of the album as in the first method, or to




15 pl ayed back by the conmputer, the user is likely to tire of the al bum

qui cker than if all of the tracks were played back. As recordppRorRbeer003
beconme smaller and lighter, though larger in capacity, it becones

i ncreasi ngwo possbl e to 20 record al buns contai ni ng | ar ge nexrbap®/aiss
tracks onto a single recording medium It is believed that such a recording
mediumwi || often be transferred between pl ayback apparatuses . |If the

pl ayback returns to the beginning after a | arge nunber of tracks have been
pl ayed, this will be 25 very annoying for listeners, 6 27 Novenber 2003
WO 00/ 74080ePGH/ U003 2% 4 c Dirsahbsur @safn thee breventd arethods makiimst

obj ect of the present_invention to provide a sem conductor nenory card that
enabl es BRaghack 1de e Wvaguhediisdam 2 ad buefytBeopped posinedidaid hout
the sane, 5 recorded material being played back and wi thout a user having to
i ndi cat e*Ph&"pISyDECk position, even when the seniconductor menory card has

been transferr e pqup appar.atus [t 1 .cond j gct of the
pr e€sent inventﬁgEﬁtgﬁfgﬁkrgblde éréeﬁiﬁbﬁgﬁgﬁ%ﬁ %%ﬁ%ﬂ%%ﬁ%éﬁ%%§$&§%%%|es a
pl aykackngppanat Hs bA L8 WIS 111 BLAWDRGK xOf AR 1l N hat 1¥eS ne
commenced on a different playback apparatus w thout the same recorded

mat eri al nbetiwg @ aferhdackpl dherf.i r sicabr@Chgtyn bieetehieyrad Pyodlem
sem conductor 15 nmenory card, storing: an audio sequence in which a
pl ural i tyhet wHigio asbpEtiis &lectednjeom andlegsunerndfiorswertoed s¢hdw ng a

resume position fqr use en pl ayback_ of the audi 0 sequence resunes m dway
t hrough *RETAGH 8(1§é’ n\gg'.‘e »&Q%%dt%ﬁlyﬁﬁ Wil S8yURREE EBRrBEBGNTS to a

nysic on the MD starting from the first track in the album, in
10 the same way as the first method.

As a specific example, when a user listens to some
of the tracks on an album using a first playback apparatus,
stops the playback, and then transfers the disc to another
playback apparatus, this second playback apparatus will

15 not store resume information showing the position reached
by the playback of this disc. As a result, the playback
will start from the start of the album and so make the user

listen to the same tracks again.

Since discs are rarely transferred from one player

20 to another during the playback of an album, the playback
returning to the start of the album may not be such a
significant problem. When the album is subjected to
glectronic music distribution before being recorded onto

a recording medium, however, it is believed that there will

25 Dbe many cases where an album will be partially played back




20 al bum and that the user listens to a first part of the albumon a

pl ayback apparatus. |f the user then transfers the sem conducON. /BB X03
card to anot her playback apparatus, this playback apparatus will be able to
recomrenceyghigrfk@yback of the al bum at the stopped positi oPCDYPIOEE28r | ng
25 to the playback resune position shown by the resune 7 27 Novenber 2003
WO 00174060 PCGRI SP00103298 infornmation. The resunption of playback based on
the resune informati on does not require the user to nake any particul ar
operation. This neans that the user does not have to go 5 to the trouble of
i ndi cat bAg o ACKyéaUdnG alliest trahardx padf el iangothersem conduct or
menory card to anot her playback apparatus. The resune information may

i nclude at | eBsectmerofc ttypeid postiiidmihenrhatchiawed ype 2agasicti on
information, 10 the type 1 position information show ng a type resune
posi ti oA SeMPadER pwietoby e WpRFalPhRload 3 HBUEve azl%‘&@i ao/ak

informati on showing a_type 2 resu osi_tion_that S a ically set
when pl 8yPEEREO C?ﬁl@uﬁ%‘lp@pseeﬁu%ﬁg}ﬁ %Feﬁ%ﬁ%g%b%g'm?}el%ngtgc%aga i 0

obj ect i j j ' i [ jkkeati on
ot of e e P 1 R e P e T he S e e
posi ti on{ysidigolked derddisnid amphabesnatboraphbireodipl Be iaurbacibj ect s,
and the type 2 position information showing the 20 type 2 resune position
usi ng t ke gidepbinfiexat 5 prusaf srawt i ohs bénope ofbwhe Bbdiyohatpeboyd time
information show ng an offset froma start of the one of tgglau L0 objects
to the typehelrsmBuEesiti %S THe tdedohBedbF8ELL 13TEERI &0 Eb?ih‘ﬂé“ above

27 Noverer BO5F S BOS 7668 PCAEIHT b33 - it oh BT SIS of ect
V\hei?t h%is§m§pnggﬁibglﬁ:£mry card is trarsferred between pl ayback

appar at Uses, "the se [ ayback apparatus can commence pl ayback at a
posi tion i mednatphy teldeowia: @m&@blw@leﬁrwa@baﬁpéwathe tianstots
pl ayback apparatus was stopped. This nmeans that a user can start to |listen
to an aldnow drowa far splplaplcde bappe atasputesppriog P agbeck S t@&F er the
sem conduct or nenory card to another playback apparat us, ﬁd t hen .have the

pl aybackhoralpe Vidm Hgilayeer ParE STHHpeddpsd i thei RESFT -
comvent Lonaly L <ehgl 01, s gL BReRenEh ' 2tind & Bt sventid bde 19
15 played back by the computer, the user is likely to tire
of the album quicker than if all of the tracks were played
back.

As recording media become smaller and lighter, thixigh

| larger in capacity, it becomes increasingly possiblé to
20 record albums containing large numbers of tracks onto a
single recording medium. It is believed that such a
recordingmediumwill oftenbe transferred between playback
apparatuses. Iftheplaybackreturns tothebeginning after

a large number of tracks have been played, this will be

25 very annoying for listeners.




menory card is transferred between pl ayback apparatuses. Al buns obt ai ned
froman electronic nmusic distribution service will often be tsaQsfabESSH0o3
bet ween different playback IS apparatuses . In such case, however, the user
will not h {sten to the sanme tracks whenever the al bum.is e
transferrei‘yﬁg&g‘g%‘i her pl ayback apparatus. Brief Descripti on® S IRHE3298
Drawi ngs 20 These and ot her objects, advantages and features of the
invention will beconme apparent fromthe followi ng description thereof taken
in conjunction with the acconpanying drawi ngs which illustrate a specific

enbodi mept 56f Jdhe-d nggnttih(g,n{ﬂ‘pehtgioq aw ngs: 25 FIG 1 shows the
appear ance of —a ftastrmemory—carc—3 27 Novenber 2003 WO Q0/ 74060

PGTLTP00/ 032981 81 swheTi wd ewes ¢ 0 aPRKe; 25 it gslf j on of
the flash nenory card 31 \I\hﬂgl’? vi ewed fgré?rﬁégée%vzl%{l}%mﬁi}ﬁgg t%{eﬂ?Zatel

hi er ar chk caemdapudicton ofentdweyf baash thaenenyuesd Blaivibddie egbpei ments;
FIG 4A shows the special region, the authentication region and the user
regi on pFovHEEE fAOMe pgsiens Inpsonted mo$laihnmerbhpudattie3samel G 4B
shows the co %Lrtﬁéa%n af 1tge.aut hintic tion |10 region and the user region
in the f??%og%t Fayer®+ BPENEP SRS PRE KRR i ideheblpodferonaBinghe file
system layet . 5l [ §.a,. tation of when the AOB file "AOBOOl. SA1"
"L ohiv Y indidAte J;C)g?t L G R e BT e oPe Y € L4PEPs 063, 000, 005,
00A, ands &£9%-ondactloshpumane I f i - i tory
entries and file allocati oﬁabﬁég\%gﬁfh%é%&scﬁt%%&?%%%&%A%élgg
recordedlaybapluragbpayatfisdaisters; _ ,. FIGS. 8A and 8B show what
directories are provided 20 in the user region and the authentication
region in the ¥¥| eSspsts@rIaGepbntat t b€ shevorasenypdnwvintava dre
recorded in _the applicatian Iaa/er as well as what kind of files are

rgcoPdeé3¥(ﬁV =ch %@%E?B&u&f ?W@Iﬁ@rglﬁ%dtw&ﬁ‘?%%ﬁﬁ@&;@ﬂé@%en t he
file 25 r%é;?&%ﬁltué@%' ANbIRENAB Hd 14 PoLG 3R Aydig diregtori gsy 10

27 Nove 2003 _
commenced on a different playback apparatus without the

same recorded material being played back.

The first object can be achieved by a semiconductor
15 memory card, storing: an audio sequence inwhichaplurality

of audio objects are arranged; and resume information
showing a resume position for use when playback of the audio

- sequence resumes midway through the audio sequence.
Assume that an audio sequence corresponds to a music
20 album, and that the user listens to a first part of the
album on a playback apparatus. If the user then transfers
the semiconductormemorycardtoanotherplaybackapparatus,
this playback apparatus will be able to recommence the
playback of the album at the stopped position by referring

25 to the playback resume position shown by the resume




W O 00!' | 4064 PCTJ3P00I 03248 FI G 10 shows the hierarchical conposition cf
the data in an AGB file; FIG 11A shows the paraneters stipul & Qeeber 2003
| SO' | EC 13818-7 standard in tabular form 5 F IG 11B shows the araneters
t hat shouM® BE7446kd when encoding a file in MPEG Layer 3 (Wﬁ?ﬁPP@

tabular form Fi G 11C shows the paraneters that should be used when
encoding a file in Wndows Media Audio (WMA) format in tabular 10 form
FIG 12 shows the detailed ccnstruction of an AOB FRAME; FIG 13 shows how
the byte |length of the audio data in each of three AOB FRAMES is set; 15
FI G 14l§ﬁ@M$&@%ﬁ%errespondence bet ween the_ sanpling-frequency and the

nunber of AOB_FRAMEs incl uded i LEMENT. FEI G, .15 shows_exanpl es of
t he playback'% Fi &GS B EiﬁnEEéQﬁ?ﬁféﬂGE E@?ﬁ%y880§ﬁﬁﬁf of AOB
FRANMES; E ?ﬂﬁ%§ ) u AEB; BLOCKS
recor de %r?‘tjén%%%%l e ggg%%@ec@l v%l ged ayegn% %ﬁ%’%%ﬁ% shows the
hi erar Cegg@amowma Ak alhe ﬂwltﬁbl\/a@,@.erdéég AbackManages gsed in

t he enbodi nents 25 in detail; W Noverber 2003 WO 04n4060
pCW&1T@61@&%9&ﬂ%&blé80§h@wﬁﬂd&t5mgea at-atdie Rhagibstobbmager wnent he
TrackManager; FIG 19 shows the correspondence between the TKIs shown in

FIG 17tzreafer ACBS K¢ ACBLiLPBSUSHEW RATPEE Ardste enNctheRows t he

detai |l ed _data conpositi of the TKTMSRT shown in FIG 17; FIG 21 shows
one exaRpEYRFCE hePPRF

The resume lnformatlon may include at least ocne of

type1gmsitioninformationandtype2pmsitioninformatlon,

10 the type 1 pesition information showing a type 1 resume
position set according to a user operation, and the type
2 position information showing a type 2 resume position
that was automatically set when playback of the audio
sequence last stopped. _

15 .7 Here, each audio object in the audio sequence may be
pfovided'with uniqﬁe identification information, the type
1 poéition information showing the type 1 resume position
using the identification information of one of the audio
objects, and the type 2 position information show1ﬁ;_€he

20 type 2 resume positionusing the identification informatiocn
of one of the andio objects and time information showing
an offset from a start of the one of the audio objects to
the type 2 resumé position.

The second object is achievedby the above construction.

25 The type 2 position information includes an offset from




FIG 22 shows the detailed conposition of the TKE@; FIGs. 23A and 23B show
the conposition of the BIT, 10 FIG 23C shows the Tinme Lengthyf \glhoeF3doa
24 shows cluster 007 to OOE into which the AOB conposed of AOB ELEMENT#1 to
AOB ELEMENT¥Z 087#8tored; FIG 25 shows how the next AOB FRAWE#xPL/t05De
pl ayed back is set when forward search is perfornmed starting from 15 the
AOB_FRAME#X in an arbitrary AOB ELEMENT#y .in an AOB; FIGs. 26A and 26B
shows how an AOB; an P. OB ET; EMENT, and an ACB FR Tj ME that correspond to
an arbitrary Ela back tinme code are specified; FIGS. 27A and 27B show the
del eti on 6 ALEFACRE FDapsiGo 28A extions Wihen Tihae kNamiagen dafdter r feenatey et i on
of a track EFS ggen $grfor d several tipes; FIG 28B shows how a new TKI
and AOB Fé ar &Nt T8ﬁ§§§%etUﬁ%&ﬁlaTRﬁ$%@Epéﬁ§§#§eﬁmﬁh@seccnd
TrackMan I ; 2 show t he TKl s ar.e_set en two .tracks 25
are conb %%&’ q%&%ﬁéc%ga;agsewgs 2 a%“‘*ﬁ%ﬁceﬁi@%ﬁﬁgr B ROSedHAI60

PCTI JPO0L0ARAG 61 y30813RaMEnd IYREL 08P o 3N 508y TYRE? AR FI G

31A shows the conbining of a p?urallty of tracks 1 gl'e frack for a
conbihat pda yifaak Byed ratypeds sbs Typedt Typel i A afrt G ha31B; shows d4e

combini ng of a plurality of tracks into a single track for a conbination
of a TypE&FArTypen+iBirRD -+ qypeal Typebn AOR i FE 6 pl2Ashoksapppatiters), wher e
a Typel A i% present_ 10 at the end of a preceding track and a Typel AOB
i s present®at epiﬁ%qa6Ffatﬁéﬁﬁﬂ@%éﬁﬁﬂﬁQ@lQQBQﬂﬂﬁ@ramp@pﬂ@r@&W@re a

Typel ACB.i f first_t K d a Type2 ACB. i t
2l the SR B nea Y PAGK st b sp e i ST Bt het 8V B el and

Type2 ACBoahd rifesepbmaty idier eaét%fﬁ(atﬂF% reﬁggg?eg{ o}g\‘ggg%&;@’rﬁe' nﬁ%ﬂ{%

present at the start of a next track; oW er ere a
Typeld andchvpe ASE:ar espriaselbgak st herendy of ragblsSthd+¢ agkvand aphpe2 and
20 a Typel ACB is present at the start of a next track; FIG 32E Shows a
pat t ern WReYethwecdypem AbRs same presehs wWiehbeecendhef senficshdueack and a
Typel is gresent .
memory card is transferred between playback apparatuses.
Albums obtained froman electronicmusic distribution
servicewill oftenbe transferredbetweendifferent playback
15 apparatuses. In such case, however, the user will not have
tolistentothe same tracks whenever thealbumis transferred

to another playback apparatus.

Brief Description Of The Drawings

20 These and other objects, advantages and features of
the invention will become apparent from the following
description thereof taken in conjunction with the
accompanying drawings which illustrate a specific

embodiment of the invention. In the Drawings:

25 FIG. 1 shows the appearance of a flash memory card




at the start of a next track; FIGS . 33A and 33B show the division of a
track to produce 25 two tracks; 13 WO ODr 14060 27 NovenberZé),ﬁ@ovembermw
PCTI JPOO 03298 FI GS. 34A and 34B show the content of the SD Audio directory

entries ingy gw;&%ﬁudio directory including the AOB file "ApBed®ohedvkés
before and after the division of the track; 5 FIG 35A shows the division

of an AOB m dway throughAOB ELEMENT#2; FI G 35B shows the two ACHs, AOCB#1
and AOB#2, obtained by dividing an AOB m dway through AOB ELEMENT#2; FI G
36 shows how the BIT is set when an AOB is divided 10 as shown in FIG 35;

FIG 37 shows a3, speci,EHC oxmdsc9E ;changes in the BIT before and after
division; F 38 shows a specific exanple of changes in theTKTMSRT before

and after 'di vistan; 2 Endw$SthidAosizawsa ¢ e ohos freth @ ff 1 IPmehto SRR.axrdl G 39B
shows the format of a P1, TK SRP; FIG 40 shows the interrelation between

t he Def aBilt wBleay| viewenf dmomt ilomlowhe TKls; and the AOB files; FIG 41
shows exanple settings for the 20 Default Playlist and segeraléﬂ% - FIG
42 shows how t REGDPE SHOWERbE B EESFGHAL €81 199TP 881 fg ATheIsHhe i on as

FIG 40; FIGS. 43A ﬁn%l438 S OM/h%ﬁ!%&? order of tracks is rearranged; 25
FI GS3 44RCBA& Y445 SHow hoW t'hie® OFBFAyPist, 14 27 Novenber 2003 WO

001740b0 PCT' | | 02298 Tra 5 fifes W updated when
DPL TK SRP#zan%lﬁsP#gg‘rgﬁg‘é’Fe?ég? oy % U tiPtlflgfllaiY%{t:hgﬁgv%m in %QG 40;

FI GS. 4?&2&@&@@% howe 2 Aews BKI pansly Db Tia Ste Sphys iwrd I temyehen an
"Unused” TKI and DPL TK SRP are present; FIGS. 46A and 46B show how tracks
are conbofiethe flash memory card 31;
FIG. 4B shows the composition of the authentication
10 region and the user region in the file System layer;
FIG. 5showsthedetailed compositionofthefilesystem
layer:; _
FIG. 6 is a representation of when the ACB file
"AOBOO1.SA1" is divided into five parts that are stored
15 in clusters 003, 004, 005, OOA, and 00C; o
FIG. 7 shows one example of the settings of the
directory entries and file allocation table when the AOB
file "AOBO01.SA1" is recorded in a plurality of clusters;
FIGs. 8A and BB show what directories are provided
20 in the user region and the authentication region in the
filesystemlayerwhentheabovetwotypesofdataarerecorded
in the application layer, as well as what kind of files
are recorded in which directories;
FIG. 9 shows the correspondence between the file

25 "AOBSA1.KEY" and the AOB files in the SD_Audio directories:

10




FI GS. 47A and 47B shows how a track is divided; FIG 48 shows the
appearance of a portable playback apparatus for the fl ash rren%rb\‘o\@mbgrﬁ%of
the present 1o enbodi nents; FIG 49 shows one exanple of the display cn the
LCD panel wWerbog4pioaylist is selected; FIGS. 50A to 50E showpexairpb/essof

t he display on the ZCD panel when a track is selected; 15 FIGS. 51A to 51C
show exanpl e operations of the jog dial; FIG 52 shows the internal
construction of the reproduction apparatus; _ _ FIG 53 shows how data is
transferred in and out of 20 the double buffer 15; FIG 54A and 54B shows
how areas in thd@odlfl ehbwisf ehelbi areraycldshldompb b d¢ated cdSthe d4 Dy
pointers;, FIG 55 is a flowhart showng the AOB file read procedure; 25
FIG 56 iid* #1|bBRBhdrtl®howing the AOB file output 15 27 Novermber 2003 WO

00l 74060 proceggy ;:g /JPOO/O%%%? FIG 57 is a flowhart show ng, the ACB
file output pr «Sgw LA ovEgtRE RHYRIRREFE ShombEERE RoB FSGAL DGt put 5

procedur g;3 g1l £357 g%%ﬁ§%§gEﬁﬁh@%#gyékgﬁﬁgﬁgyback time code displayed in

t he pl ayback tine co rang on | 5 is updated in accordance

with 4 he updat g ofi T8RS 8Bk E&%ynéﬂcﬂ_ﬁs ﬂlpaglsgioﬁgdi e%éé{i%ﬁn@ﬁ

shows the processing of the CPU 10 when t forward search func
used; Fl 68.cdiingoabiD Ishoun hEBFIheL prayback MPIE €odends iAChemmNted when
the forward search function is used,
form; _
FIG. 11C shows the parameters that should be used when
encodingafileinWindows Media Audio (WMA) format intabular

10 form:

FIG. 12 shows the detailed construction of an
AOB_FREME;

FIG. 13 shows how the byte length of the audio data
in each of three AOB FRAMES is set;

15 FIG. 14 shows the correspondence between the
sampling_ frequency and the number of AOB_FRAMEs included
in an AOB_ELEMENT;

| FIG. 15 shows examples of the playback periods of
AOB_ELEMENTs and the playback periods of AQB FRAMEs;

20 FIG. 16 shows what is reproduced when the AOBs and
AOB_BLOCKs recorded in an AOB file are consecutively played
back;

FIG. 17 shows the hierarchical composition of the

PlaylistManager and TrackManager used in the embodiments

25 in detail:;

11




FI GS. 62A and 62B show specific exanples of how the 15 time search function
is used;, FIG 63 is a flowhart show ng the processing in theyeqhlhBsr 2003
control program FIG 64 is a flowhart showi ng the processing in the
edi ting coig@sapgoogdram 20 FIG 65 is a flowhart show ng pheapinsesssi ng
in the editing control program FIG 66 shows one exanple of a recording
apparatus for recording data onto the flash nenory card 31; FIG 67 shows

t he hardware configuration of the 25 recordi ng apparatus; 16 27 Novenber
2003 WO 001 74060 PGTGLPOQJ03278 FIG 68 is a flowhart show ng the

processing durimg, regosHbag; tH& sbeshows Hie PDLOLAX tMOIREGSIX izond of the
Pl ayl i st Manager and TrackManager in the second enbodinent; 5 FIG 70 shows
t he det aiHedlrenpisindgar pof the Pl ayli st Manager Information; FIG 71 shows
how t he PLMG AP PL and PLMG RSM PL are set when the flash nenory card of
the second enBdd meAtshews thscerresperndearedpruran thedis &

apparatuses; 10 EUC. 12 2hova. e fenu,sersen uoed, Lo, eoel xga user
[ ougha  Shouseg 38, BhAUARG Pk A0 ek L BRBASEEUE S BTl T
TKTMSRT shown in FIG. 17;
FIG. 21 shows one example of the TKTMSRT;
FIG. 22 shows the detailed composition of the TKGI;
FIGs. 23A and 23B show the composition ¢f the BIT;
10 FIG. 23C shows the Time Length field:;
FIG. 24 shows cluster 007 to 0OE into which the ACB
composed of AOB ELEMENT#1 to ROB ELEMENT#4 are stored;
FIG. 25 shows how the next AOB_FRAME#x+1 to be played
back is set when forward search is performed starting from
15 the AOB_FRAME#x in an arbitrary AOB_ELEMENT#y in an AOB;
FIGs. 26A and 26B shows how an AOB, an AOB_ELEMENT,
and an AOB_FRAME that correspond to an arbitrary playback

time code are specified;

FIGS. 27A and 27B show the deletion of a track;
20 FIG. 28A shows the TrackManager after the deletion
of a track has been performed several times;
FIG. 28B shows how a new TKI and AOB file are written
when "Unused" TKIs are present in the TrackManager;
FIGS. 292 and 29B show the TKIs are set when two tracks

25 are combined to produce a new track;
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15 FIG 74 shows the data construction used when the upper six bytes of the
PLI RSM PL (DPLI RSM PL) are stored in the DPLA for the DPLI,3hd.iBertnga
PLG for a PLI; FIG 75 shows how the PLI RSM PL (DPLI RSMIW3 I's set for
t he Def aulWOPPZ406Pst | nformati on and each PLI; 20 FIG 76 shEWPMB29% ack
sequences conposed of the playback orders indicated by the playlists shown
in FIG 41 referred to by the first enbodinent; FIG 77 shows one exanpl e
of a menu screen that shows each playlist together with the setting cf the
PLI RSM PL 25 for a case where the playback ranges (1) to (3) in FIG 17
27 Novenber 2@@33V[ﬁ@bl$¢@BGSP€'TNEEGOE6®EQ& 76 have been already pl ayed
back; and FlI ﬁgﬁ? 58%5 ﬁ nat of the DPLG, PLA, TKA in the
fourth enbodi hé é¥33§n1 5 Best Mode for Carrying Qut

the Invention f T ond r | ash
menory card) tgﬂ?Te |3gug%%e 0 rﬁgﬁ? ﬁﬁé%p%gs%rﬁf]sg\?&ﬁr%rgf %a}{%c}%éef erence
to the %tﬁ@&h@dsihgqree%ra-@? feh:l QWRgh AR 201 8RS, [are @%%5@@@6@ ;514@+a

hi erarchy 10 using'reference nunbers wth the notatio ven I"fow. {x1-x2
x3- x4} Therd2ngThpefl &aoRf erence nunber shows the |level of 15 the topic in
the hierarchy. As a specific exanple, the number xI is the number of

drawi ng that i heitg séfers ede cdmbihéngxplfanabl onallitey driawimmskat t ached
to this specificatign have been nunbered in the order in which they are

referre&Q§P|?1?%Eggﬁe&QQQ%I?BH A5 GOMRkN2haosr @dr ddEPelHe T Hgs
hl I t Th I t f t
roughly L& Bee%@% g§%p85 5&§3exp ana |pn e explanation of certain

dr aw ngs it 0" sections, with the reference nunber x2

o410 e seqion suntaiel gysection lnclesonpuetcur o adtanny |
nunber oft ameddid iohal wresbddnighatradsk poyisded 5611808 is present
~at the start of a next track;

FIG. 32B shows a pattern where a Typel AOB is present
at the end of a first track and a Type2 AOB is present at
the start of a next track;

15 FIG. 32C shows a pattern where a Typel and Type2 ACB
are present at the end of a first track and a Typel ROB
is present at the start of ‘a next track;

FIG. 32D shows a pattern where a Typel and Type2 AOB
are present at the end of a first track and a Typeg_;hd

200 a Typel ROB is present at the start of a next track;

FIG. 3ZE shows a pattern where two Type2 AOBs are
present at the end of a first track and a Typel is present
at the start of a next track;

FIGS. 332 and 33Bshowthedivisionof atrack toproduce

25 two tracks;
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27 Novenber 2003 wo oonaobo PCTI, | P00/ 0329? show the details of the section
i ndi cated by the section nunber x2 . Finally, the reference npSlenmbér BHIWS
t he nunber of a section is the explanation of this additional drawng. 5
FI RST ENVBODDMEZNDSE 1- 1 2} Ext ernal Appearance of the Flash W)}’W@%{‘Pg 31
The present explanation starts with the external appearance of the flash
menory card 31. FIG 1 shows the appearance of the flash nenory card 31
when vi ewed from 10 above, while FIG 2 shows the construction of the flash

menory card 31 when viewed from below. As shown in FIGS 1 and 2,,the flash
memory card 3TIGS. @ddurahd hd4Bamboy Zdrascansefitagel sEafpSafthdtCis | arge

h to be held by hand. . It imate di i ons., 32, ,
i o B CAGHE T R ST LR i ERe THo A BT L oey: 1 ik i B eraday 1o
h i nect, its.h dge § ing. :
compat | BB Siuron ont it acpt R HRLL A SR (AYISLoARE HRe? o 10

set mheEQ%&j?yermmiting of the stored 20 content of the flash nmenory card
31 is permtted or prohibited. ;3-1} Physical Construction of the Flash
Memoyy Card 3t1El.Gasd shows tee hilrdsébhcalf str BOBumédefayt hgh25ugh:

sem conductor nenory card (hereafter referred to as the 19 27 Novenber
2003 WOnO® HIMOERTFZ3POO 03298 "flash nmenory card 31" ) of the present

enbodi nent . As shown in FIG 3, the flash_ne y car i s.constructed
with a physi cg.’m-e@éﬁsiaowm%hgﬁ‘f%m%@eﬁ%r%{a%@&gﬁs%%m PR3 R8P in the

a DVD (Digital_Video Di i.cal and physi cal
const ube GHoT R TPHege oy are S, i anb Roren s PRI L e 1357
Physi cal Layerof, é%es;fr%:%hh%f@m far d 3LeThaninl bawhog destivbeaed he

physi cal |ayer of the ash 10 menory card 31. The flash nmenory i s conposed
of g pl uraldriywafl isedmm s, 38ach of which stores 512 bytes of digital data.
As one exanple, a 64MB flash nmenory card 31 will have a storage ggpacity of
67,108, 864 (=6G4GL; @4*1h0R4) shyarecifbct Rapmmte efr §h@NIeS nEPud8®131a 072
(=67108864/512) valid 15 sectors. Once the nunber of
BIT before and after davision;
FIG. 38 shows a specific example of changes .in the-
TKTMSRT before and after division;
15 ."  _FIG. 39A shows the format of a DPL_TK_ SRFP;
.FIG. 39B shows the format of a PL_TK_SRP;
FIG. 40 shows the interrelation between the
Default Playlist Informaticn, the TKIs, and the A0B files;
FIG. 41 shows example settings for the
20 Default Playlist and several PLIs;
FIG. 42 shows how the DPL_TK SRPs correspend to TKIs
using the same notation as FIG. 40;
FIGS. 433 and 43B show how the order of tracks is
rearranged;

25 FIGS. 442 and 44B show how the Default Playlist,
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repl acenent sectors, which are provided for use in case of errors, is
subtracted, the renmaining nunber of valid sectors into which »aghRHBekdodss
of data can be witten is around |28,000. 20 {3-2 4A-1} Three Regions in

t he Physi c@lo figugee The three regions shown in FIG 4A are pgqﬁhﬂ%ﬁgkggthe
storage area conposed of these valid sectors. These regions are the
"special region", the "authentication 25 region" and the "user region", and
are described in detail 20 27 Novenber 2003 WD 00174060 PCC/, 1F001032 8
bel ow. The user region is characterized in that a device to which the flash

menory e e Blains fonneghed aamn £ eeky yigad QE WAL YAriaus, kinds of data

fromor into this region. Areas within ghe userw$gg|on are nmanaged by a

file syddein TR BRP#EDendd KE ¢Qire deokes drreti enbDdhabl ts ra mal vet

uni quely assigned to each flash nmenory card 31. Unlike theTuser region,
this redgifpwisinedd®nl §07so that the media ID stored in the special region
cannot be changed. Thg authentication regionis a witeable region like to

the user regi on-CThi §2PedPéh 4h8 rEhravihem ehaawsdKT egndnDPh_tTHat SBPdevi ce
connect . | noky. card. 3 n_ac s (. read or wite data
i n) ?heeag%%ﬁ’eftrﬁh%e’%%?i%’g’geg%m n&ﬁ%ﬂi#f&“ﬁaﬂ% égﬁ_ﬁgﬁe@l’-’éﬁ%%ﬁ%‘?ﬂtfhe

devi ce fi oTeler Y d & h i n ¢ device: 15 In
ot her mgﬁggé'dgﬁg‘cah o%?& ggﬂﬁiégsﬁrSﬁ%%?ﬁ%wéfgeﬁﬁ#@?%g%ﬁé aut henti cati on

region if nutgatcaut bent izoadi enshas deemseuceessfatky: perfiorigdqby the
flash menory card 31 and the device connected to the flash nenory card 31.

20 {3-2 4A-2} HJes 48 shewEhrtée Regieamsahnet kef Rhysixdbpayerl afenckhe
devi ce connected to_the flash nenory card 31 wites data into the flash
menory CHREBRLUShE FeghBR dsF R on8lere 14asddaia ofi | Fheepdsd Dt whet her
C°p¥5i9Q5M%§dEﬁ85 %&jon is necessary for the data being witten. Wen 21

FIG. 49 shows cne example of the display on the LCD
ranel when a playlist is selected;
FIGS. 50A to 50E show examples of the display on the
LCD panel when a track is selected;
15 FIGS. 51A to 51C show example operations of the Jjog
dial;
FIG. 52 shows the internal constructicn of the
- reproduction apparatus; R
FIG. 53 shows how data is transferred in and out of
20 the double buffer 15;
FIG. 54A and 54B shows how areas in the double buffer
15 are cyclically allocated using ring pointers;
FIG. 55 is a flowchart showing the AOB file read

procedure;

25 FIG. 56 is a flowchart showing the ROB file output
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27 Novenber 2003 5 10 WO 00l 74060 PCTI JP0O0O/ 03298 data that requires
copyright protection is witten into the flash nenory card 3 LS
encrypted using a predeterm ned encryption key (called a "Fi%§R35§T9§§®8?e
bei ng wi twhajudoo the user area. This Fil eKey can be freebgrgetedgog he
copyright holder and, while the use of this FileKey provides sone |evel of
copyright protection, the FileKey used for encrypting the witten data is
itself encrypted to nake the copyright protection nore secure. Any val ue
obtai ned by subjecting the nmedia ID stored in the special region into a
predet epHgweeae¢ul ation can be used to encrypt the FileKey. The encrypted
Fi | eKeyproduced in this way is stored in the authentication region. Since
data that req&ilGes Tbpysi ghflpmathect§ oshbowitsy 20h@5A88bjfectedotvspaitt wo- st ep
encryption process where the data is encrypted using a Fil eKey that is
itsel f PA@SAAeESHased on the nedia I D, copyright infringenment, such as
the- : producti of_ unaut hori zed .copi es. of .t his_dat w,ll be extrenely
difficult. {35’"%%@-31%1 SetvERarondhE %PPElﬁ%t%%AgO@arflb]ee ufBEPod, the
cons{ru gdﬁ%&ﬁréhe physi cal |ayer of the flash nmenory card 31 strengthens
t he copg}ig profection of the data witten in the flash menory card 31.
The fol | ow ngrdesTribes the sfgd esgyat aend aes g&@%ﬁcpntmles ddyesi cal

| ayer. While the file systemlayer of a z2 27 Novenber 2003 WD 00/ ?4060
PCT) . | PAd/332yBeBVinusies pliPbaininiers alod ske&nenan) thgpbChi persist em
the file system|layer of the flash nmenory card 31 uses a FAT ( File

Al | ocat iSohsTabfefed: y@@qw§d§§1§1eewtast%@mdaé@rﬁqﬂfs@ﬁecagzg@.l% FI G
4B shows .t he construction of the authentication region and the user region
in the FIi% syS8&Mm | ayer. As shown in FIG 9B, the authentication region

andyghe User gl oo s the Ehicg sl eILRGH INIEb Ul ORIds 0B <DAste

sectors", a ocation r oot rectory", and a

“data regiton'p WRaR Rthd hpdriheudepthCcaunAt 1681 98 ajwkdpe user region
have the sanme construction. FIG 5 shows the various parts of these file

systens in noFE Gt 612 The6ldl Ebwwndralestné bed athe domstmactiode ofs t he
user region 15 with reference to FIGS. 4A, 4B and S. {3-2 4B-2} Partition
Boot Sedtwiiemented when the forward search function is used;
FIGS. 62A and 62B show specific examples of how the
15 time search function is used: '
FIG. €3 is a flowchart showing the processing in the
editing control program;

FIG. 64 is a flowchart showing the processing in the

editing control program;
20 FIG. 65 is a flowchart showing the processing in the
editing control program;
FIG. 66 shows one example of a recording apparatus
for recording data onto the flash memory card 31;
FIG. &7 shows the hardware configuration of the

25 recording apparatus;
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The partition boot sectors are sectors that store the data that wll be
referred to by a standard personal conputer that is connected,tQ,khBelfdopsh
menorv card 31 when the fl ash 20 nmenory card 31 is set as the b%ot ?f'fsk

for the oper@bém@ssystem (OS) of the personal conputer. {3-?, Trhodszokat a
Regi on The data regi on can be accessed by a device connecte to tjhe

flash menory card 31 in units no snmaller than a 23 27 Novenber 2003 wo
oonao6o PCTI, TP0O0/ 03298 "cluster”. While each sector in the flash nmenory
card 31 is 512 bytes in size, the cluster size is 16KB, so that the file

system | ayer reads 68diwra tEsowWaharith sHudsngftRe SLELEYsHid T@ﬁriﬁéson the
cluster size is set at 16KB is that when data is witten ont% t he fl'ash

menory caggoIbirgprt of the data stored in the flash menory card 31 first
has to be erasgd before the wite can be performed. The smallest amount of
data that can beCer &5eEher$ hEheo iMteshademampeaitiian iaf 16KB, so t hat

setting ggg smal lr«§5t erasabl (e)Ersi Zﬁ as the cluster size peans that data
Wites can-BeravetabPyT ittt ormed IRRESE T W Fhe aramncLSTRPLIBEBken | i ne
in FI:G 5 shows-the-pl usaglity 002, 003,004, 0D5. . . included
in the data r\é\gT%h. 'Izﬁe ~f§5"ﬁ,%n%@%ﬂ%*%ﬁ%%%&ﬂ%%%gé%ﬁ%oghe .-."used in
FIG 5 mreytihedMueeqdirgith exadecipdl cluster nunbers that are 20
exclusively assigned to identify each cluster:- _ Since the smallest unit
by whi ch accesEIGan7bespewtdnowdthe POMITIASBtRL, agHoPaNE POt PONSyrwi t hin

the data region are indicated using cluster nunbers. {3-Z 4B-2 5} File
Al | ocat i DACSYSEEMm R filpshamatariorasydtei hhe adddrdspstemdbent

is transferredbetween a plurality of playback apparatuses;

10 FIG. 72 shows the menﬁ screen used to receive a user

setting of the PLMG_ AP PL and the activation setting;

FIG. 73 is a flowchart showing the playback position
determining procedure performed based cn the PLMG AP PL
and the PLMG_RSM PL:;

15 FIG. 74 shows the data construction used when the upper
six bytes of the PLI_RSM PL (DPLI RSM PL) are stored in
the DPLGI for the DPLI and in the PLGI for a PLI;

FIG. 75 shows how the PLI_RSM_PL (DPLI_RSM PL) is set _
for the Default Playlist Information and each PLI;

20 FIG. 76 shows the track sequences composed of the
playback orders indicated by the playlists shown in FIG.
41 referred to by the first embodiment:

FIG. 77 shows one example of a menu screen that shows

each playlist together with the setting of the FLI_RSM PL

25 for a case where the playback ranges (1) to (3) in FIG.
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construction in accordance with |1 SO I EC 9293 standard, and so is nmade up of
a plurali-plurality of FAT values Each FAT value 24 27 NovesgévesB830W$
00/ 740Q0 PCT/ 3P00/ 03298 corresponds to a cluster and shows which cluster

shoul d be peghabier the cluster corresponding to the FAT valyersddigosir r ow
ffl shown by a broken line in FIG 5 shows the plurality of FAT val ues

002, 003,004,005 . . . that are 5 included an the file allocation table. The
nunbers 002, 003, 004, 005 . . . assigned to each FAT val ue show which
cluster corresponds to each FAT value and therefore are the cluster nunbers

of the chyshernte wwEeRSRONENYy tolbhed Aavrl uasd 10 {3-2 4B-5 5-1} Root
Directory Entries The "root directory entries" are information show ng what

kinds of filesFate pBeseotsithe h.mtaa)o'iomat\ccbﬁr‘c;hﬂ ASPIS(E)E;:lEE@IeXHﬁ@I es, the
“filenane" of an existing file, its 75 "filenanme extension”, the "revision

time/ datén &he "Fowseh embgdinentustferthe PredentholHERMEre the start of
the file is stored can be-witten as the root directory entry of a file. 20
{3-2 4B-5 5-2} Directory Entries for Subdirectories information relating to

fI|eS |n & Ao edle) CtQl Y, |_|s_n bhtte”c@ fgg%nq-r tory entries, though

|nformat n as the root directory

entries. Di reCTﬁéYf%'ltlrvax?néQﬁe§é9§!bre®ta0%'e@r§lc2§n§ﬁ% 'dlSTrr%%ibxp%OcQalﬁﬁd in
the data region) In FIG 5, the 25 27 Novenber 2003 WO 00A40

PGTI 3P00/ @32%%h SEradiyocdimBctidryt ehsr yngewdrodiméhe ddt & eegimasestone
exanple of a directory entry for a subdirectory. hike a root directory
entry, abnSBIAUKD, dWisdt digfenenge fq ke eifdaghedndagursSa file

resent in this _su ect.or
P % eé) OW1n3%aragraphsarearrangedlntoakuﬁrarchy

10 using reference numbers with the notation given below.
{x1-x2 x3-x4}

The length of a reference number shows the level of
15 the topic in the hierarchy. As a specific example, the
number x1 is the number of drawing that is being referred

to in the explanation. The drawings attached to this
specification have been numbered in the order in which they
are referred to in the specification, so that the order
20 of thedrawings roughlymatches the order of the explanation.
The explanation of certain drawings has peen divided into
sections, with the reference number x2 giving the section
number of a section in the explanation of adrawing indicated
by the reference number x1. The reference number X3 shows

25 the number of an additional drawing that is provided to
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5 "filenane extension", the "revision tine/date" and "nunber. of “first
cluster in file" showing where the start of the file is stor - ~
6-1} Storage Format for AOB Files 10 The foll ow ng describes%ﬁwg£§Wﬁ%%ﬁb§
st orage nemwmohAagssshowi ng how a file naned "AOBOA . SAl " is st adhoiofrsk he
SD- Audi o directory, with reference to FIG 6. Since the smallest unit by
whi ch the data region can be accessed-is one cluster, the fil e"AOBOOL. SA1"
needs to be stored in 15 the data region in parts that are no snaller than
one cluster:' The file "AOBOO . SAI" is therefore stored having first been
di vi ded shoe chestdsails BIEGtHe ddecibheinAGRAH8ALY thdliyededonnt o
five parts in keeping wwth the cluster size, and the resulting parts are
stored inwELETE<2} ust 2neldynbehed £20e D88 c0D4nbOES; 4 60AW ahttedDBNLER- 2 4B-5
7-1} Storgge Format for AOB Files when the file "AOBOO .SAI" is divided up
into par®s afFEStrRd D 18 cedt e Eacnyofndh t Aea ¥ & iprad )} stzavoRTtabl e 25
need to be set as shown in FIG 7. FIG 7 shows one exanple 26 27
Novenber 2003 WO 001 74060 PCTLTP00103298 of how the directory entry and
filesallpgakmotimbhempead to be set when the file "AOBOOL. SA1" is stored
havi ng been divided up into parts and stored. In FSG 7, the start of the
file "ACBDOL 2AL" HistStAERIADDLHA KSR OE 883 £he0 Bhadh Sal rcaggbgn 003 is
witten into "the nunber of first cluster in file" in the Audi o
directory entryheopiredieat eekbd aclarsien staritrg whehf itist @aterofzt he file
As shown in FIG 7, the followng parts of the file "AOBOOL. SA1" are stored
in cl ust@PPEEREhP DobheAS lashesignorineaedadine IGG-ATR & @eS0DBE004)

d I 3 he fi f_the file "AOBOOL.
SAL SRR R Eate o HeeBr RGBPHE hECRI Hre St SRR o7 Bt par
of e T4Le RO, SARYG | 1 tgasae Y- o bl Le e, EAT valiese 004(009)

and 005(00A) respective correspond to clusters an at store

the nextmgmets efaddest ikieenAPBEREd FAdom HLEER .VahdesHREPert i veky .
indicate cluster 005 and cluster OOA as the clusters storing the next parts

of the fllantdADBOOheSAL asBynemadiyngatrhe X ust e sountih thie sdmst g zeunber s
witten into these FAT values in_ order as shown 20 bﬁ the arrows fkl, fk2,
fk3, fk432SfRE5POSTagE nSTREP .7 2R 150f 18héapga £pwdhcée Be hsldi By the

file "AGBOQL. SAl" can be read. As_explained aboyge, .the_data region of the
f1 ash me%%?é'ca i‘ssfﬁpsr%’é%ﬁég&ddi’-ﬁ‘edﬁﬁJt%n%faE?uﬁePE?“ 3G of2 IPER | s
assogi atggdqw t g FAT Mﬁ!%ﬁi'@gte that the FAT 25 value that corresponds to
the cluster Storing tﬁe fingf 7 o

The flash memory card 31 can be seen to have nine
connectors on its bottom edgé for connecting the card to

a compatible device and a protect switch 32 on one side

to enable the user to set whether overwriting of the st_é;:ed

20 content of the flash memory card 31 is permitted or

prohibited.
{3-1} Physical Construction of the Flash Memory Card 31

FIG. 3 shows the hierarchical structure of the

25 semiconductor memory card {(hereafter referred to as the

i9




27 Novenber 2003 WD 00/ 7C060 PGZ' 1 JP00103298 part of an AOB file (the
cluster 00C in the exanple showmn in FIG 7) is set the cl “St%YmU%Rﬁ%rﬂﬁﬁg
to show that the corresponding cluster stores the final part of a file.

Thi s conpl f@®soidagp expl anation of the file systemin 5 the gdmseoeepry
card 31 of the present invention. The follow ng describes the application

| ayer that exists cn this file system 10 t3-3} Overview of the Application
Layer in the Flash Memary Card 31 An overview of the application layer in
the flash nenory card 31 is shown in FIG 3. As shown by the arrow PN2

drawn witim ashrekedrki deriB P Gor3né he-anphtcahbenihaer . | s kerdbash

menory card 31 is conposed of presentation data and 15 navigation data that
i s used im E0GLrd, tiheepfapbacmedotrecprelsai ai sonodd brudseshomntivy t he
arrow PN2, " the-" presentation data includes sets of audio objects (AOCB
sets) thatPhyelpedddceby @nébdingvaldio dayert kad ragprespaisahistr, for

exanpl e.. The navigation data includes a_20 "PlaylistMnager" (PLM5 and a
"Tr acklva%f%kj%F"l?T‘%R/é)s.31(19-‘33?3@;55-31?‘@ r‘é’étgdr“yaéoﬁ;péai’t Pé Cﬁlrcé.hcs%%%nd 8B
show_ wh [ di toQries are ' e regi-Qn_an h

aut hént ?%%%i%n%g?éaf‘o%‘q‘%glﬂkgt‘ﬁ%% FEE‘%E%]{%%?PQ%P%SME@&%&%&%&?%% %f/%es of
data are;£8y ¢dFMoverber 2@ ORI £4869, PCT/ 3P00103: g~ stored in the

application | ayer, as well as show ng at files are arranged into these

directories. The filenanes "SD AUDI O PLM' and "SD AUDI O TKM' in FIG SA

indicate the files in which the PlaylistManager 5 (PLM3 and TrackManager
(TKMG) codpddi Fp¥sicatvigrmamd nthenflesh demoryr rrdeddnhi l e, the

fil enames " ACBC%] ) S@L "t "AQB002. SATY, " AOB003. SA1Y, " AOBQO4. S@J]ﬁ ...

i ndi cate the fitedQriElngidssSrres Tl PRY Stk b 1ot P tRat 2Pt he
tati | Th t "SA" in.the fj t i th

P T eRn e Rlpit Beg 1 [ NorhE S S mito b i1 g EOATL LU BN Ayt

the stored £LOont8RL Obakhi §fihechesitbres SOPYRghs B@H@g’lﬁit%m Mot t hat

whil e only eight AGBfil es are shown in the exanple in G 8A, a maxi num
of 999 AMB btnkeexzmmple, a 64MB flash memory card 31 will have a
storage capacity of 67,108,864 (=64*1,024*1,024) bytes,
so that this cardwill include 131,072 (=67108864/512) valid
15 sectors. Once the number of BT
replacement sectors, which are provided for use in case
of errors, is subtracted, the remaining number of valid
sectors into which various kinds of data can be written
is around 128, 000.
20
{3-2_4A-1} Three Regions in the Physical Layer
The three regions shown in FIG. 43 are provided in
the storage area composed of these valid sectors. These

regions are the "special region”, the "authentication

25 region" and the "user region", and are described in detail

20




15 be stored in an SD-Audio directory. When copyright protection is
required for presentation data, a subdirectory called an " SD Augi@mber 2003
directory"” is provided in the authentication region and an encryption key
storing fi MO 0XEBSAl . KEY" is produced in this SD Audi o 20 dipreroraop3zEl G
SB shows the encryption key storing file "AOBSAL. KEY "that is stored under
the "SD- Audi 0" legend (i.e., within the "SD Audio directory"). This
encryption key storing file "AOBSAL. KEY" stores a sequence of 25 encryption
keys that is produced by arranging a plurality 29 27 Novenber 2003 WO

001 7406(@LBk,.1P00/ (B3R 8L s r erglypt Lenckeyadid i aepr tdetier manédvaceer . The
SD- Audi o dlrectory shown in FIGS. 8A and 8B is stored in a server conputer
managed B9 & %5@0&@ s FERMOE¥s 6P rohils menBeditad i%uR | BAeeWen a

consuner_orders musi c. content, t spondi n udio directory is
conpr essed® e%?’%lt B VATt Tr s £ é%f'efj&q't %r E’ﬁn’g’?t?i@léspﬁ%‘ﬂﬁnnetmrk
The con QA Vs L
deconpr?gggésl }qﬁ_g;ﬁlﬁ Gyh tal nis/q'f%%f%rﬁl gﬁﬁ#‘gé%%fg%o&cf recfrj %/ygkl%fné t hat
the 30 expressyga pe@lllaq RRIOSK s PEER f &f REitp APV tkd Ad; of sngLwpek t hat
can be used by the public, such as a wired comunication network, e.g. , an
| SDN netwwilnedry amx@i@sstcc@mnmmasmmeﬂmmprckare 3. aUﬂmandeethe:I ephone
system It is also possible for a consumer's conputer to download 15 an ACB
file fr d#@ﬁrséle\ge’-ro%on‘@mtér T&Ferct eds byeadrauokd, mﬁbab@latamhee feadpeoduce

an SDAuﬂII,) glrec uch as thit shown in FI GS. 8A ag in the flash
menory cardS3PI§ }e ERTSEPONHEFL BeERBEP R HeS 26 'R@@& KEY" file

and the AOB fi o ond " Al. KEY"
o e e L *iéﬁ@a.eﬁgé?%?@l%rﬂmﬁﬁc%% I Em e Lle, PRt Y
encriypt ingefihbes kBgtilke Usamh Lo éﬁ%‘mf'f@r@ Erdh & Sifeed-&hibhe
correspondi ng 25 encryptlon key storing file in the authentication region.
30 27 November 2008vice connected to the flash memory card 31 can
access (i.e., read or write data in) the authentication
region only if the flash memory card 31 and the device have
first confirmed that each other is an authentic device.
15 In other words, data can only be read from or written into
the authentication region if mutual authentication has been

successfully performed by the flash memory card 31 and the

device connected to the flash memory card 31.

20 {3-2_4A-2} Uses of the Three Regions
in the Physical Layer
When the device connected to the flash memory card
31 writes data into the flash memory card 31, the region

used to store this data will depend on whether copyright

25 protecticn is necessary for the data being written. When




WO 00l 74060 PCT/ JP0O0/ 03248 The encrypted ACB files and the encryption key
storing file correspond according to the predeterm ned rules d
(3) described below. ( 1) The encryption key storing file isﬁé%?vg%ér Oiﬁﬁto
5 a direct@bwrkisd the same directory nanme as the directorypifiysphiniost he
encrypted file is stored. In FIG 9, AOB files are arranged into the

5D Audio directory in the user region and the encryption key storing file
is arranged into a directory called the SD-Audio directory in the 10

aut hentication region, in accordance with this rule. (2 ) The encryption

key stoddih ftheti $eiveresd Ebbmﬁtér@rt@wg_ﬁsnbﬁscq@mte@g itched fi rst
three letters of the Tilename of the AOB files in the data region with the
pr edet etmanefll Askeypiemextensaan. Adhenthaedbitienmasecoc mpieB fbisied s 15
"AOBO001. 5A1", the encryption key storing file is gi ven the fil enane

" AOBSAL (e be siidd@d BN eedPhd orh& <Y ristal hede achariakeBey ") Abgformesal |

and the_extensian ". key", shown by the rows. okl and _nk2 in FI.G 9. (3)
The 111 SRS gt senrq Eiesl S pares cor TaR SbER IO SRR A o
position qf.t i . re i t i udi J«8Ct . g 4t equence
Posi 41 ool oL, £ ey, SREARERBLIAN Byt o 31018 OPLAELS b T peauenc
Entries vH#2es#3ome le#B! SHOMGERS ffgHS1pPESEIIONSH Of thBe FraGiens i n

whi ch the respective 25 FileKeys in"the encryption key storing file are
stored. u¥led 2FrNevemygrt 2003CMO GAi406GH RGEtA3RCOIAIROSE Meanwhyidted t he
filenames of ACB files are assigned the serial nunbers "001", "002", "003",
"004" . to mhesether calPyiDRESPEINGR G HeOoPOoBCICOES G Ehe BB SR ng

Fi l eKeys .in the encrypti.on key seguence, so that the FileKey that. 5 was
Used & b A YBECeRENSRES 951 L1 T 1 ooBopiasam STPTRE 1P EBRLGRBTIS™ w th
the sa L al . er. E : e_anr '%hké%ﬂ 3used toShow the
cor gsggfn%‘g#?:g l]o'gltLvave?eén %ﬁdﬁ%%e%ﬁﬁ%%BFF?%&ééghnot er %rgssed{ hec.)fi | e
ACBml-eﬁﬁ,lfy%Erﬂ% E@.’l@‘i{é% t hen Eid ekeyp neese; $ERE3gSrdAuResl Lhahis
indicated by"the "Fil eKey Entry#1", the file

way 1s stored in the authentication region.

Since data that requires copyright protection is
subjected to a two-step encryption process where the data
15 is encrypted using a FileKey that is itself encrypted based
ocn the media ID, copyright infringement, such as: the: -

production of unauthorized copies of this data, will be

extremely difficult.

200 {3-2_4B-1} Overview of the File System
As can be understood, the construction of the physical
layer of the flash memory card 31 strengthens the copyright
protection'of the data written in the flash memory card
31. The fcllowing describes the file.system layer present

25 on this physical layer. While the file system layer of a

22




"AOB002. SA1" corresponds to the Fil eKey whose storage position is indicated
by the "Fil eKey Entry#2", and the file "AOB003. SA1" correspon
Fi | eKey whose storage position is indicated by the "Fil eKey E%f?@%gbg%£g3
can be 75 Wale¥swend fromrule (3), different FileKeys are-usedipob03zss
-encrypt different AOB files, with these Fi TeKeys beWg= stored in "Fil eKey
Entries" with the serial nunbers "001"; "002", "003", "004" etc., given in
the filenanes of the corresponding AOB files. 20 Since each AOB file is
encrypted using a different FileKey, the exposure of the encryption key
used forDBReV ACE 3 1@DW (VnaverawmblRiskeFortatdectype diler Breiml,es

when AOB files are stored in an encrypted formon a flash

This nmea t hat
menory cgﬁﬁ %f,lef heY §5FEgd ARk &I byhehElasheprssery erwhe3 i R8BSy acan be

m ni m zegyhn32p4 127209 r..2 0Qf 14060 _PCT/ JP00103238 {3-3,10-1}

I nternal "o %Js'llé on }éf%ggﬁoﬁ{&%%lrvg T%é’&%l ot g HeRr | be S FHer REST nal
conposi ti gnrefy a=AOBokij e. FIG 10 shows the hierarchical data structure 5
of an ACB file. The first level in FIG 10 shows the ACB file, while the

second | evel shows @Beshudisotbbj eehstAR)tibachE. +HheathRhG d8velsshows the
AOB BLOCKS, the fourth |evel an AOB EhEMENT, and the fifth lev2l an AOB

FRAME. ThegAOB FRIMME-be ukerf ifadideveh theFlfG1d0sistidie Udyermal IBs t unit
conmposing the ACB, _and is conposed of audio data in ADTS (Audi o Data
Tr anspor $18FFedd) §Hf mat Ban8hsn enbiemehgationudiogdena and ADTS heewmat is

- t : di EG2- A. T=C (h Conpl exi t file) f t di
CtT o EE SRt Ao Be 1 o DRCR ARG (TARCREIS 1 EF E8 o GRBS 10
144Kbps. s detgthat Lhestran ﬁoégttgofno_rtfﬂ/é(?Q@b.ggdgsﬁ%.ation) t hat

is recorded on a conventional conpact disc 1S ar data i nADTS

format geheeatlyrysesand emerddtanskern grat £ hBaniREM cihe data cons
truction of a sequence of AOB FRAMES is the sane as the sequence 20 of audi

o franestihbkodedoéhian aediionatadt tarspmé¢r sregdomli Shviebuttas Hyman
el ectronic nusic djstribution service. This neans that the audi o data
transportC3fFERFEBOBe sk dFedSas AOB F. Tt AVE sequence is encoded according

to MPEG2- dard, encrypted, d transmtted on a public, network 25to'
t he conssultr??\:&rg.S \?c}{ié%ugrpeﬁlxg‘ﬁ;%&&ggew g?‘i?d?ﬁﬁ@tfaﬁ“@ %@F%T‘O%C%ﬁﬁﬁ’%@m 27

Novenmberr R84S PLILAP0483298 bes the construction of the user region

15 with reference to FIGS. 4A, 4B and 5.
{3-2_4B~2} Partition Boot Sectors
The partition boot sectors are sectors that store the

data that will be referred toby a standard personal computer

that is connected to the flash memory card 31 when the flash
20 memory card 31 is set as the boot disk for the operating

system (0OS) of the personal computer.
{3-2_4:8-—3_5} Data Region

The data region can be accessed by a device connected

25 to the flash memory card 31 in units no smaller than a
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transmtted audi o data transport streaminto a sequence ef AOB_FRAMEs and
storing these AOB FRAMEs. {3-3 10-1 11} MPE®- AAC 5 MPER2- AAG-i Lihiped
in detail in ISOIEC 13818-7:1997(E) "Information Technol ogyci-7 @%@%ﬁg’o@?
Codi ng of WhhAghsfi ctures and Associ ated Audi o | nformati onPCT/R00F298
Advanced Audi o Coding (AAC)". Tt should be noted that audi o objects can
only be 10 conpressed according to MPEG-AAC using the paraneters in the
paranmeter table shown in FIG ilA that is defined in | SC1EC13818-7. This
paraneter table is conposed of "Paraneter” colum, a "Value" colum, and a
" Comment &1 gelaam . 15iHbeel egedd Squrodt | 23 thet hitaBir ammery cohtign3dhows. |,
the only hC-profile can be used, as stipulated under.|50/1,EC 13838-7. The
| egend Lsafmlld myytesqeaneptadexhs mlusieerpadafeted &6KBmsHOWSRRAA

t hesanpl i ngfrequenci es "48kHz, 44. 1kHz, 32kHz, 24k€12 22. OSkHz, and | 6kHz" -
can be GB&dLIE TRESFEFedPYRUnBEADT RREaVBESEE it FRate” Y the Par anet er
col um ggows that the ratio of one header to one raw data bl ock is used. '
Note t hat wii$e°tfis expl anation describes the case where ACB FRzI MEs are
encoded accor gi,ng 10, MBEG AACIqi Bt r 25,408 SRAMES Y dHESt £9dthatencoded
according to another 34 27 Novenber 2003 WO 00/ 74060 PCT/. TPOGQ 0324%

for mat , g6 @st APES Lay et MiBYof eheatt lers Winslows vViedi ad ARl opRLT-1 A) .
When doing so, the paranmeters shown in the paraneter tables of FIG 11B or
FI G 116fmiste hdausedtosed-13n 1ghe f2Esbommmdryonastd st ACBEFRARB SN | e
each AOB FRAME includes audio data that is encoded according to the

restri cticoe deseprredadiove, thte Wathel 6RGt PSPER Omcﬁy data in each AOB

FRP.Ni E i i | ayback .t i | y_200E. . si MPEG2
ThAC 10 | o o Thid S s f ASHBRRs eLilEa ko R ¥a20HE crAlRPn T e WPER
audi p d%%ér&‘fn?egﬁ 5 0B, FRANE wisl h gkl Y s oTRE 2h0kleaw Nigg depsrshes Lehe:

conposi fion o FRAME, with reference to FIG 12. The first level in
FIG 12cshoyspibesover ald tosposukitey sizahhéenshebhserahat bevell teows how
each part of an AOB FRAME is encrypted. As can be seen fromthe draw ng,
t he ADTSahednerfavpreddondse roamesh- ey pretopait? THeaBudlP§ 18 £
i ncl udes both an _encrypted part and a non-encr e The_encrypted

50 drate) e

part of bfekedién@atid! i E1EonposBCsF &0F z@iﬁr 'e(i:JgHP:tgftse pi eces
f d t f which j t : i byt
ot ece. otz 03aB047H g u 56 bi 1 IRERERE SAnRhe VS RgieR © Al Y on

64- it 'Tgﬁ‘ﬁ foaudign flab a4 , ot nepsenory i part of ddedatdi Mzt a i's
Si nng gi m%ﬂrgpart of the data that cannot 25 be encrypted due to it being

shorter g hak ¢hdihtresdidig? NevemeariRdD W €L Auede RCthayRPo0d032Gs
The third level in FIG 12 shows the content of the ADTS header that is in
t he non-esnclypieeljaesdigned ROBiERAVELY each cluster. .Since the

smallestunitbywhichaccesscanbeperformedisone clu'swt‘:_v.?r,

storagepositions within the data regionare indicatedusing

20 cluster numbers.

{3-2_4B-4_5} File Allocation System
The file allocation system has a file system
constructicn in accordance with ISO/IEC 9293 standard, and

25 so is made up of a plurality of FAT values. Each FAT value
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The ADTS header is seven bytes long, and includes a 12-bit synch word (set
at FFF), the data length of the audio data 5 in this AOB FRA

sanpling frequency used when the audi o data was encoded. (3-¥EE($§%E§?%O3
Setting of WaduBse Length of an AOB FRAME FI G 13 shows howpihgpdatses

| ength of the audio data 10 it each of three AOB FRAMES is set. In FIG 13,
the data |l ength of audio data#l included in AOB FT_2AVME#1 is x|, the data

| engt h of audio data#l included in AOB FR zI ME#2 is x2, and the data |length
of audi o data#l included in AOB FRAME#3 is x3. Wen the data |engths xl,

x2, and x®rarespdhddi ftfeereentludbetrheartdt shbergtbh xdhWehhadree wr khb@end n the
ADTS header::of AOB FRAVE#l, the data length x2 will be witten in the ADTS
header oPeADEIFRAVEST Hhe chusdstn danye Sprddiind the tine tTRT altke ADTS
header of,, AOB FRANEgg - Al though the audio data is encrypted, the ADTS
header 26055 ATtOW sbt thEPOFTHIRY RACRT @&Fc el eof kRoWlfhe Ha¥BOWENFHE of t he

hoader - oP e T PRAVES T e e R PR 5 cBh o 0hE: ot of | dPACREFRAVE. 25
36 27 Bavanbesa 200340 090601733, d0o4) ACR ENEVGNT POLIIP00103298 The

foll owi ng describes the AOB ELEVE own on t i FIG 10.

An "ACB BDBYENIZ, 084a0gcoup of. casseiautéde PEBCHRAMVES a1 Eheuyiben of ACB
FRAMES in an AOB ELEMENT depends on the val ue set as the sanpling-frequency
i ndex shewWHSIHRIFI@RrIgAPaTs heoeresdti NEATevhddiaisand The ruffidbee atcAOB

FRAMES
the cluster numbers of the clusters corresponding to the

FAT wvalues.

10
{3—2ﬁAB~5_5~1} Root Directory Entries
The "root directory entries" are information showing
what kinds of files are present in the root directory. As
specific examples, the "filename" of an existing file, its
15 "filenameextension",the“revisiontime/date"and"number

of first cluster in file" showing where the start of the
file is stored can be written as the root directory entry

of a file,

200 {3-2_4B-5 5-2} Directory Entries for Subdirectories
Information relating to files in the root directory
is written as root directory entries, though information
relating to subdirecteries is not written as the root
directory entries. Directory entries for subdirectories

25 are instead produced in the data region. In FIG. 5, the



in an AOB ELEMENT is set so that the total playback tinme of the included
AOB FRAMES wi | be around two seconds, with 10 this nunber depepdicR8eCidothe
sanpling frequency and encodi ng net hod used. {3-3 10-5 14} Nunber of ACB
FRAMES i n w8 obSBssLEMENT FI G 14 shows the correspondence bpCWIRGN/3EES
sanpling 15 frequency and the nunber of AOB FRAMES included in an AOB
ELEMENT. The nunber N given in FIG 14 represents the playback period of
anAOB ELEMENT in seconds. WhenMPEG ACC is used as the encodi ng nethod, the
value of Nis "2". Wen the sanpling frequency is 48kHz, the nunber of 20
AOCB FRAMES riutei tded riee tanr W@ ELEMENT ors gt velleada®4 (==t@h isweinlee when
t he sanpling_frequency is 44.1kHz, the nunber of AOB FRAMES included in an
ACB ELEREMRpEe gb¥en dd r@gitasy 2entwyef ahea sawbtime dteqtienchike FkHz,

t he nunber oz AOB-FR ANIEs is given as 64 (;32*2)‘_) , when 25 the s i ng
fr equen&Pats AHQETCEHeeRbiRYer 2B 1S ACRUARAVES TS L OBY %@EWCE@G@%
00<J406Q .PC,/J.P00103298 i.s_given as_48(324*2), . t Li.ng .frequency
is 22. Ogmsl’zq ‘{lﬂee%ﬁ%erogfa ﬂe‘i%l?e{?@%g“itsl&i %}gﬁ‘\gggqhﬂéﬁﬁggg?f}gn {vﬁ(?len t he
samps | ngffjfl%%lgfﬁ%yekg%h?li%" t ey nuner Of o ACE RRAYES dghuded yihAnACB

ELEMENT i's"given as 16*2) 5 However, when an editing operation, such
as the djwissioaroflar tAGB,iMasi beensperfiatdrecnerhe tharheraot AEB HHRAMES
included in an AOB ELEMENT at the start or end of an AOB may be | ess than a
nunber calloul Asedtioradhi s way. Wiile no header or other special information
is 10 provided for each AOB ELEMENT, the data | ength of each AOB ELEMENT is
i nstead shown by a tinme search table. f3-3 10-6 15} One Exanple of the

RS AR SARANAE B RnRig, 1 The o S

in-ELG .-15 s a5 i LOEKS, k cpBdnlevely shows
a pllhral ity O?%‘A@@*a%%%%&:%) .)ﬁTﬁc?%igreg I evelf_jémh%\/\gttg&ﬁ%fal ity of ECB

FRAMES. 2dsngheww i fiGe hamed AEBRELENEW] hassa siayddcknpertieod of
around 2.0 seconds, while an AOB FRAME has a pl ayback period of 20

m || i sechesudibe IiEBRIO Y r yitdi vmfenerach tAOS TS EMENT ShoRs tHR the

data |l ength of each ACB ELEMENT is given in the tine search table.. By 25
referri riP2bleRE WRSHT Rshtth e BRI 2FbackeFFRR £33N k&%na?igessffgl\‘b?/enber

ancre, 1O SERBRE= 1 Lt it 1 ent POICALE O L SRecst o1 25t Cadk by

Oof “nmusic are playe
repqat edlye flhad PE Rk 240 Pt & kirsacaRds, 9fsnatii Or daian dk Ehes teki ppi ng
t wo second% gf au%ﬁoqﬁgt azi:ipdn the desired direction. {3-3 10-7} AOB BLOCK
The file "AOB001.SA1" is therefore stored having first been
divided into clusters. In FIG. 6, the file "AOBO01l.SAl"
is divided into five parts in keeping with the cluster;iz_e,'

and the resultingparts are stored into the clusters numbered

20 003, 004, 005, 00A, and 0OC.

{3-2_4B-5_7-1} Storage Format for AOB Files
When the file "AOB001.SA1" is divided up into parts
and stored, a directory entry and the file allocation table

25 need to be set as shown in FIG. 7. FIG. 7 shows one example
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Thi sconpl et est he expl anati on of an AOB ELEMENT. The 10 fol |l ow ng descri bes
the concept of the AOB BLOCKS shown on the third level of the,aqt@mber2003
construction of an AOB file given in FIG 10. Each "AOB BLOCK" is conposed
of valid A EAMENTS. 15 20 Only one AOB BLOCK exists in eaghe A8 oHkE
Whil e an AOB ELEMENT has a pl ayback period of around two seconds, an ACB
BLOCK has a nmaxi mum pl ayback period of 8.4 mnutes. The 8.4 m nute
limtation is inposed to restrict the-size of the time search table to 504
bytes or less: .. {3-3 10-8} Restriction of the Tinme Search Table The

fol | ow ngfdeser thesdi.medeiaty ayrihensi £ 1¢f de-dh B searn Lahkegi s
restricted by limting the playback period. when a playback apparatus

per f or net@ Borswk dviben2ehdackhear YASBA, SADE pbaybatiecpparatgsbekhps t he
readi ng of t seconds of audi o data before playing back 240 m | i seconds.
Wien ski PbY nGeEnwSEseBSRdPa s dtd, SEnsedy 127 FGvuenbert 2008t M0O00£74060

Chown 1 -V Re ADFS HALHAN S- 7 LA FrANESSd otgRLPRLE hoPd midn that the

P ayBack. eRpREal ysiut dobave d o Coppequlivel V. delect 400 (2 seconds/ 20

m | liseconds) AOB FRAMES | us I'n two Seconds hi s
woul d areuBttee an XCeSSiryehel 95easdG koad J0srl s Pl ovhack ppparat us: -

To reduce the processing | oad of a playback apparatus,

the clustex stering the first part of the file. 2Zs shown

in FIG. 7, the following parts of the file "AOBQ01.SALl"

are stored in clusters 004 and 005. As a result, while the

10 FAT value 003(004) corresponds to cluster 003 that stores
the firstpartcf the file "AOBO01.SA1", this value indicates
cluster 004 as the cluster storing the next part of the
file "AOBOO1.SA1"™. 1In the same way, while the FAT values
004 (005) and 005(00A) respectively correspond to clusters

15 004and005thatstorethenextpartsof the file "AOB0O01.SAL",
these values respectively indicate cluster 005 and cluster

O0A as the clusters storing the next parts of the file
““AOBOOl.SAl". By reading the clusters with the cluster
numbers written inte these FAT values in order as ;;g;n

20 by the arrows fkl, fk2, fk3, fk4, fk5 . . . in FIG. 7,
all of the parts produced by dividing the file "AOB001.SAL"

can be read. As explained above, the data region of the
flash memory card 31 is accessed in units of clusters, each

of which 1s associated with a FAT value. Note that the FAT

25 value that corresponds to the cluster storing the final
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the read addresses for data at two-second intervals can be witten into a
time search table that is then referred to to by the playback,ap %EEH%O
when perform ng a forward or backward search. By witing information t a%
enabl es rq§ﬁ0@ggk§sses that are two or four seconds ahead op-~pPgRicRg:dk0 be
found quickly into the time search table ( such information . being the
data sizes of AOB ELEMENTS) . a playback apparatus' 15 wll only need to
refer to this information-when performng= a forward or backward search
The data size-'of audio data with a playback period of two seconds w |
depend op tthe, didd aiEp usedewhen &layidig baglct e audi %xdﬁﬁoﬁle%h%%t ed
earlier; a bitrate in the range of |6Kbps to 144Kbps is 20 used, so that
the anmoumt rafc dat)a s ayet baekcimdiwr seanbds WEHH Hie dmow thagetheom 9KB
(=I 6Kbps x 2/8) to 36KB (=144Kbps x 2/8) . Since the anmount of data played
back i ncomressponding I¢lbeten &twarme themikBel opdskBof he fale.l ength of
each entry in the time search table fcr wjiting the data 25 length of audio
data needs toTHé % "@HRAREeE=GBSEER) aANGHgorPL BlyeNoV&RDEY SEEEB 1RO
0074060 ,PCT/ JP00103298 Thi s_i cause 16-bit value_ is capabl e of

expr SooiTHE £ TRBeReNP T heC? hig 0. BaKBhe O TS 6L o RaHeh O+ FBSt ot al
dat a si ze qof t} I e (g : tes
(this bé?ﬁ%‘%ﬁ?ﬁ% gg?§§§?%%96$H?h§p$%$%%%%9%§s%%?%§gtﬁ%fgr%g?égérgékanple,
t he maxiyming nember sgfstanhlies in . the time search table can be calcul ated as
504/ 2=252. Since an entry is provided every two seconds, the playback tine

corresponding to this maxi num of 252 entries 10 is 504 seconds (=2s*252),
or, in other words, 8 mnutes and 24 seconds (=8.4 mnutes) . This neans

that settd Ty (PERERSHIRH BBaSPREFFRELPG TAYREB BLOCK at 8.4 ni nutes
limts the data size of the ting_searc e.;o 504 mal5 {3-3 10-9~
b P rifEho v QU ar'? |

Regé ding AGBs This concl udes t g ScCripriron™o The foll ow ng
describes ACBgrn JherHPBs; sPew: Qﬂptlli‘%ast%q d dauek nafh £k@a shPmahe riegi ons

that have invalid areas at either end. y one AOB is 20 present in each
AOB fil &ard 31 is shown in FIG. 3. As shown by the arrow PN2 drawn
with a broken line in FIG. 3, the application layer in the
flash memory card 31 is composed of presentation data and
15 navigation data that is used to control the playback of
the presentation data. As shown by the"arrow:PN2f'the5*
presentation data includes sets of audio objects (AOB sets)
that are produced by encoding audio data that repréégg;s

music, for example. The navigation data includes a

20 "PlaylistManager" (PLMG} and a "TrackManager" (TKMG).

{3-3_BA,B-1} Directory Composition
FIGS. 8A and 8B show what kind of directories are
present in the user region and the authentication region

25 in the file system layer when these two types of data are
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The invalid areas are regions that are read and wi tten along with the ACB
BLOCKS and are stored in the sane clusters as the ACB BLOCKS.27T|@&,eﬁ|Bg,r2tgognd
end position of the AOB BLOCKS within an AOB are shown by BITS included In
t he 25 navivjabddiedlat a. These BI TS are described in detail |mterpobbizss27
Novenber 2003 WO 001 74060 in this specification. PCT/JPODI 03298 This

conpl etes the explanation of what data is stored in an AOB file. The
foll ow ng descri bes what kind of content is played back when the sight AOBs
and AOB BLOCKS shown 5 in the AOB file in FIG 9 are successively read.
{3-3 10-99cr6F RIGth® appdhd cehcl phaybgek , cast erdl Whan thewAGRs ahdtAOB
BLOCKSWE?:Lhis AOB file are successively read. The first 10 level in FIG
16 showst+hESeifdift 2EB2PBIRE: Intehéhese dbyeehonies e the second | evel

shows the eig recor ded,| files . The third |evel shows
the eight non TR OCEL e bR A AR SR TR AbETe B sitne
titles &i veaconien S Bhp by .t e Ble n,this, exanpl e,
the"contfgeInts"; are ?h(tééFiéve songgiggné‘/&, Q‘%g%égkg?n?&é%ﬁéﬁ?q%}%g%ngE,

W jike t{erMEht laid i Bracksinte Pumrmqo & LV ;dhe
broken |ines ASI, ASl1, AS3, .‘?éASY, and AS8 g%ﬁ&ﬁﬁigt%%r§3§% déﬁ%ﬁ

bet ween ihEcA0B HBLOCKSrand tdwee@0 paetswhitle whisk the addwesi s divided, so

t hat thq'fourth IeveL iQ FIG 16 shows the units used to divide the nusic
al bum shoWrEBA -1 f t RACBRIZ - Bh1lef dAOBRYOBe SBAL broken lines, it can be

seen LalabBEgACRALONC | nel ude 1y ACBEL LS SS009, (I, 4103 29
storing the audio objects that are the presentation data.
10 The letters "SA"™ in the filename extension of the filename
"ARCBOxx.SAl" are an abbreviation for "Secure Audio", and
show that the stored content of this file requires copyright
protection. Note that while only eight AOB files are shown
in the example in FIG. 8A, a maximum of 999 AOB files can
15 Dbe stored in an SD-Audio directory.

.Whencopyrightprotecticnisrequiredforprésentation
data, a subdirectory called an "SD-Audio directory" is.
provided in the authentication region and an encryption
key storing file "ACBSAL.KEY" is produced in this SD;Agaio

20 directory.

FIG. 8B shows the encryption key storing file
"AOBSAL.KEY" that is stored under the "SD-Audio" legend
(i.e., within the "SD-Audio directory”). This encryption
key storing file "AOBSALl.KEY" stores a seguence of

25 encryption keys that is produced by arranging a plurality
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27 Novenber 2D03 WD 00/ 74060 PCT/JP00J03298 AOB#2 is a song (SongB) with a
pl ayback period of 3.3 mnutes. The AOB BLOCK included in ACB#3ydSmBe@bd
(SongC) with a playback period of 5.5 mnutes. In this way, "AOBOOL. SA1l" to
" ACB003. SAlyo8@sdhssorrespond to a different song. The 5 siXtgrtemglznt FlI G
16 is a track sequence conposed of tracks TrackA to TrackE. These tracks
TrackA- TrackE correspond to the five songs SongA, SongB, SongC, SongD, and
SongE, and are each treated as a separate playback unit. On the other hand,
AOB#4 has a pl ayback period of 8.4 10 mnutes and is the first (or "head")

part of bheese 9P khats hasta %Eg&%wéﬁﬁiﬁ@dofoﬁ@erﬁ mnutes . The
AOB BLOCKs included in AOB#5 and AOB#6 are m ddl e parts of the song SongD

and al so have phaybdel ki odirett® xS hwes inTIFRIGEOB BROSKd B uted in
AOB#7 is the end part of the song 15 SongD and has a pl ayback period of 5.4
m nut es: stprecthild da§eryesosPmpibie hasana getabyphaybaok Gdrd oth3d0: 6
mnutes is divjded into +. 8.4 + 5.4-mnute) parts that are each

0 (8.4 + 8,9
i ncl uded®PRSLF FFEPSHT ’g@BFCA@lEQE%’@@é@h- f rORPRIBCONS URGERE 4BR

m nutes. TR €SS pOINAT bh EPBabry R haE FERA Rt B LSRRk Ber i odb
of ACBs asndesalddied SDO¥Oprest bintt %ﬁ%@ﬁé%&i 28 ;e&et BeridiReSe@Egh table

correspondli hg to each AOB. " The foll owi ng descri be e navigation. data
i ncl udeda2pubfiencletwaekseatbh tablamds' s 2démNamanbere2@Ay S ORI £4060

(3-3 BA B-2} PCT1JP00/ 03298 The navi gati on data is conposed of the two
files "SPOABUKE.PXM eahiorySD dedrppTEML thendeonapraasseer LtTHnd so
obtains the original SD-Audio directory. Note that the
10 expression "public network" here refers to any kind of
network that can be used by the public, such as a wired
communication network, e.g., an ISDN network, or a wireless
communication network, e.g., a mobile telephone system.
It is also possible for a consumer's computer to download
15 an AOB file from a server computer operated by a record -

label and then produce an SD-Audio directory, such as that

shown in FIGS. 8A and 8B, in the flash memory card 31."

{3-3_8~-1} Correspondence between the
20 "AOBSAL.KEY" file and the AOR files
FIG. 9 shows the correspondence between the
"AOBSAl.KEY" file in the SD-Audio directory and the ACB
files. The FileKeys used when encrypting files in the user

region shown in FIG. 9 are stored in the corresponding

25 encryption key storing file in the authentication region.




file "SD Audi o. PAhM' includes the PlaylistManager, while 5 the file "SD
Audi o. TKM' i ncl udes the TrackManager. As nentioned as part of

expl anation of the presentation data, a plurality of AOB fiIe%;@$%?%m1mos
encoded AOB®)od/wosgh no ot her information, such as the pl aybackfeiobed of
the AOBs, the names of the songs represented by 10 theAOBs, or credits for
the songwiter (s) , is given. Wiile a plurality of AOBs are recorded in a
plurality of AOB files, no indication as to the playback order of the AOBs
is provided. To informa playback apparatus of such information,: the
TrackManager dhue Rinays yist dE Qe fadres preytdedencryptién They BankiMagager
shows the correspondence between-the AOBs recorded in ACB files and
tracks, .fak@8-FREFEFEPRM ACEPTEANCt FOothpi presiadfe rmack dremegesent ) ,

informatjon that, each give g variety of information, such as theplayback
peri od ok?%CB nﬁhdaf%eggéﬁglﬁﬁﬁ%éb% 8Wsongwiters of the 20 various AOBs.

In thi i fj-catd.on, m." K" ref to a. i ngf ul . pl ayback
it or S Peey S PR e kB B WA K o e S TR R A dR PRV S ook
cards31,; @ACh: 808G Hid SRR alfnd r@ffec%'};ﬂpﬁ'ﬁﬁjlé( 1%&2\5@?3?1&%@&& 00k™

(i.e., 25 copyrighted literature stored as re corde is recoftded 44
27 NoventrewhA(fI8 tWe 88L7406:PELLEPOEI 98298d0n aTh ashk .menmypaarde31, each
chapter or paragraph caa be set as a separate track. The TrackManager is
provi dedI® aurRiyges prtpaiie S fANDBS dirercdsd v nira tlainadt yeaf idOB fil es
as a group.of tracks. 5 A Playlist sets the playback order of a plurality
of trackdid AtBRUFAIGEYPBE OB %ysﬂﬁi sisCEaRIbE kR | L8ed HarRGedPEANS s Manager .

The fol l.ow ngrdeserd bes. hhe,Ir agkManager with reference fo the drawings. 10
10 authentication region, in accordance with this rule.
(2) The encryption key storing fileis given a filename
producedby combining the first three letters of the filename
of the AOB files in the data region with the predetermined
".key" extension. When the filename of an AOB file is -
15 "AOBOOX.SAI1", the encryption key storing file is given the 1
filename "AOBSAl.KEY" produced by adding the first three
characters"AOB","SAl",andtheextension".key",aéshown

by the arrows nkl and nk2 in FIG. 9.

(3} The filename of an AOR £ile is.given a serial number
20 showing the position of the FileKey corresponding to this
audio cbject in the sequence of encryption keys given in
the encf&ption key storing file.
The "File Key Entries #1, #2, #3 . . . #8" show the
first positions of the regions in which the respective

25 FileKeys in the encryption key storing file are stored.
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{17-1 18) Detailed Conposition of the PlaylistManager and TrackManager FI G
17 shows the detail ed conposition of the PlaylistMnager and,Ir lﬁﬁ%gg&;
in this enbodinent as a 15 hierarchy: FIG 18 shows the si zesﬁol\?Jg e
Pl ayl i st Manager_ and the TrackManager. The right side of FIG t he
items on tﬁvég?(’@f‘{’ﬁﬂside in nore detail, with the broken IinesPtlllﬁ“gji%E’g |¥1g
which itens are being shown in nore detail. As showmn in FIG 17, the
TrackManager is conposed of 20 the Track Information (TKI) #1, #2, #3, #4 .
#n, as shown by the broken line hl. These TKIs are information for

managi ed. in_ A i dt
MR TEE T e el LIS S AR A ETE i PRt LA
of 25 Track-&eremalgqnf orgpbinon (Jie) , vhoapk Text Trnfoidnatben A5 27
Novenber 2003 W O 00I 74060 PCT/ JPOCL03298 (TKTXTl DAY in which text

i nf or matrhofbexel Bhicwe dhe Pd$ AEK o de wié ttenreabrad Inackiliate $ear ch

Tabl e (TKTMSRT) that serves as a tine search table. From FT_G 18, it can
be seen imatheaehcTriptiasn akéivxeedmasige, o601 L0 BhesFileke v weahs t hat
total size of the TK@ and the TKTXTI DA is fixed at 512 bytes, due to-the
si zeSof Yh% YKINBRP BTGP xedch 292 Byieswild B BFgeRMEnagerthg tot al

of 999 TKI.s_gan he .set, As.sh by the_broken |.i 3, e - is
conposed THLGHEY TRRRE TeAER T HASHT BRERTa TrBgs. 43l FICRY (3,
19} Corr o. f-1T>; it OB files apg AOBs, LI %Jag.y@e t he
TK%S shoﬁﬁngi %PIE:?%% %%{lc'orp%ke%\apoﬁn]ééb t'lo't?\e %};ClB fil e{ %\ﬁé%s s sholl\?\n%wi n FIG

16. - Theodowesnonoph€ifligstad@vel 1eRellsG Ih shoMea sequrnceloéd. fideks
conposed of tracks TrackA to TrackE, the large.frame on the second | evel
shows t hEATBAORMERdgEr comttiels@a@s t hior dtendE beKely WBvebe SHeWw 3% ei ght

AOB files given in FIG 16. The eight 20 AOB files are, recorded Ln.the
ei ght® ACERS3ReRR iLF Ijl@l‘?L%Feélna’ch?ﬁﬁ)sthlﬁﬁ&Yc E&F‘bﬁ)ﬁ#ﬂﬁcl Jg}fh 11&cks

ek Tty LAEKC. Bgu 0Tl e sarpblgie sl e ol g

, 4~ 3ass] eac are the

on 2o YTREEEH o Lopugeaidy oprhniKlictiRegath By FKS CotgseRedt g 1o
file "AOB0O03.SA1" corresponds to the FileKey whose storage
position is indicated by the "FileKey Entry#3". As can be

15 understood from rule (3), different FileKeys are used-to
encrypt different AOB files, with these FileKeys being"
stored in "FileKey Entries"™ with the serial numbers "001",
002", "003", "004" etc., given in the filenames Qfﬁ_trh'e

7corresponding ROB files.

20 Since each AOB file is encrypted using a different
FileKey, the exposure of the encryption key used for one
BOB file will not enable users to decrypt other ROB files.
This means that when ROB files are stored in an encrypted

form on a flash memory card 31, the damage caused by the

25 exposure c¢f one FileKey can be minimized.
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46 27 Novenber 2003 WO 00r! 4060 PCTLTP001032~8 sane serial nunber

00l , 002,003,004,005 . . . . Wth this in mnd, it can be seenzfm%gérgmgQ
that TKI#1 corresponds to the file "AOBOOl. 5A1", that TKI#2 corresponds to
the file "AMBOW2408A1", TKI#3 corresponds 5 to the file "AOBOBST/I®AlS298aNnd
TKIn4 correspor_ds to the file "AOB009. SA1". The correspondence between
TKIs and AOB FRAMES is shown by the arrows TAl, TA2, TA3, TA4 in FIG 19.
In this way, each TKI corresponds to a different AOB |0 recorded in an AOB
file and gives detailed information that applies only to the corresponding
AOB. {17-3 20}-Data Conposition of a TRTMSRT The foll ow ng describes the

I nf td t hat | 15 ' singl e, AOB ded in AO8 files, starti
W th { e TRAERD- LR S EREEAb, SR ST B R | DREOERRe TKTNRT (h
detail. Th ' ' f. E h he.det ai | dat it
of the 11 SEaTEr PaBCE FEaRE (TVART Fdsry SEvor | GORPES e oR et ThBRT
Header hasnomlata oi zerot oi@Bhdyd ehe ANk SRR UPagl o Do, i glds, The
WO J[.)y & %rd the

first two bytes are a TMSRT I D, the next t es are res
finab faff srytesBardla .Totdle BMSRET eDe b INURDErLG A Ufi GHB WD aoR

identifying the TMSRT is recorded in 25 the "TMSRT ID' . The total nunber
of TMSRFigrtrieRiile the siecorry Nevelrbeho2@03 HAD NPl 4068 RS JR@H03298
itself. The third level shows the ACB BLOCKs, the fourth
level an AOB_ELEMENT, and the fifth level an AOB_FRAME.
The AOB_FRAME on the fifth level in FIG. 10 is the
10 smallest unit composing the ROB, and is composed of audio
data in ADTS (Audio Data Transport Stream) format and an
ADTS header. Audio data in ADTS format is encrypteci
according to MPEG2-AAC (Low Complexity Profile) format and
is stream data that can be played back at a transfer rate
15 of 16Kbps to 144Kbps. Note that the transfer rate for PCM
(Puise Code Modulation) that is recorded on a conventional
compactdiscisl.5Mbps, sothat data in ADTS format gen‘é'ra_ilfy
uses a lower transfer rate than PCM. The data construcii:i'.gn
of a sequence of AOB_FRAMEs is the same as the sequeﬁce
20 of audio frames included in an audio data transport stream
distributed by an electronic music distribution service.
This means that the audio data transport stream to be stored
as AROB_FRAME sequence is encoded according to MPEG2-ACC

standard, encrypted, and transmitted on a public network

25 to the consumer. AOB files are produced by dividing the
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present TNISRT is recorded in the "Total TMSRT entry Nunmber™ . {17-3 21-1}
Speci fic Exanple of the TFt TMSRT The foll owi ng describes a T L5 20
detail. FIG5 21 shows one exanple of a TKTMSRT. The left side o Ef§ 31
shows an AWB,00G##Pe the right side shows the correspondi ng TKINEE%Phe ACB
on the left side of FIG 21 is conposed of a plurality of AOB ELEMENTS

nunbered #1, #2, #3 . . . #n that occupy the regions nunbered ARlL, AR2, AR3
. . . 10 ARh to the right.. The nunmbers such as "0", "32000", "64200",
"97000", "I1203400", and_"1240000" show the rel ati ve.addresses of _areas ARI,

AR2, ARFIFRRATLAR, BILPi 68 Wy TRRNAPETEL ENERTE W G S pRERYTE THhe start

Chat 15 Gt 0B SRAES S50 E355ihd FHRSENE o G e ACB BLOCK. wii |6

AOB- ELEMENT#3_ is recorded at a position that is at a distance "64200" from
the start of the AOB BLOCK and AOB ELEMENT#n-1 is recorded at a position
that is pt-3 dostande} "MEAG20XAdE rom 20 the start of the AOB BLOCK. It

shoul d be noTed that the di stance between each occup~l ed region and the
stars of the AMBEGBLEBKC s smnoleacmilkiddpl inofleiagdr tigi nLH&VJILC meani ng: t hat
the regions occupi ed byAOB_ELEMENTs are not of the same size. The reason 25
the occub?@sradgilds’ h%{d/e apﬁpéﬂ@qifl@nz%chélqlﬁ%ﬁym&%ﬁyi‘—.ﬁg%ﬁn%

Novenber 03 VWO Q0n4060 PCTI JRP0O0OI 03298 amunt.s used, 1.0, encode

e At R B A e o bd A S Ors e BHAGR. E ot PLEn i Kas & BT

differs,,it_1I inf o | ayback apparatus in advance of the
PAT bR TR Lok PR vac oe?

position NT 5 in an AOB when performng a junp to the

start of an AGHE: ELEMENBE deornébes phposeudiacplabpddty clanTMsRIyeberies are
given in the TKTMSRT. The arrows RT1, RT2, RT3 . . . RIn-1, RTn show the

cor ri@s pondepc e setdveerc e hdinggt ond PARE - 380 U AR . the pARATE L9WRH Becupi ed

by each AOB EhEMENT and 10 TMSRT entry#|l , TVMSRT entry#2, TMGRL .entry#3 . . .

TVBRT entR§#RcI2MAERT ©abLf#ARAYH o%‘ﬁe?i@or ?;EA tth'é%si 48 F*Pﬂ%eﬁiejglilon_ ARL

OEoUD! o0y ACPSENENTIL ot 114 SRR LS T, enbiiootl b L o1 262

Witten vparameter” column, a "Value" column, and a "Comment"
column. | _ L

15 ) | The legend "profile"” in the Parametejr_col}u;nx}j_s_how‘s‘.
th‘e only LC—profilé can be used, as stipulatgd.unde;_,‘_]_:S_mO___/r;‘EC
1383_8—_7. The legend "sampling_frequency#index" in. tl}g,.\
Paraineter_column shows that the sampling freguencies "48kHz,

' 44.1kHz, 32kHz, 24kHz, 22.05kHZ, and 16kHz" can be used.

20 The legend "number of data_block_in_frame" in the
Parameter column shows that the ratio of one header to one
raw_data block is used.

Note that while this explanation describes the case

where AOB_FRAMEs are encoded according to MPEG-AAC format,

25 ROB_FRAMEs may instead be encoded according to another
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15 in-the TVSRT entries #2 and #3. Since the occupi ed area ARL takes up the
region fromthe start of theAOB to the start of the AOB ELE "
the size "32000" (=32000-0) is witten in the TMSRT entry#l!\/%i 8’3?:%%?2%
area AR2 t a#@So4dsd he region fromthe start 20 of the ACB E%@%@%ﬁ'ﬁmm"
to the start of the ACB ELEMENT#3 "64200", so that the size ™ '
(=64200-32000] is witten in the TVMSRT entry#2. The occupi ed area AR3 takes
up the region fromthe start of the AOB ELEMENT#3 "64200" to the start of

t he AOB ELEMENT#4 25 "97000", so that the size "32800" (=97000-64200) is
witten fiSrmaZy Bovanber M3 NR,80574068 ) PE3, 13P00, D328k 4 MedMBRT
entry#3. In the same way, the occupied area ARn-1 takes up the region from
the starRuadiotWelRFACB EMUEENT#GnY "sk203400" pha-dihet star isHafwh henAdB e
ELEMENT#n "1240000", the size "36600" (=1240000-1203400) is witten 5 in

t he TVSHE BRTEJ AT 1Lalples30f]-E4G HowlBhe rTRTVBRTLLE mewl | het hisssavay, t he
data sizes of AOB ELEMENTS are witten in a tinme search table. However,
since the data length of 10 each AOB BLOCK is restricted to a naxi mum of

8.4 @ nutes e 'y rééja LEME i uded in a single AOB is
i m tgned {{% %—%rhegtetq'e?im gg %usr:r’bezf "agzanag[%w%'d‘% FIG 20) or less.
Since the numefi pb ASBHELRMENFRAME NestTidh ed nygber entries
corresponding to 15 AOB ELEMENTs is al so r‘g%tgriaélidgg? q |§ht§{eas ?/?(E:{:trs t he

si ze of enhedkEMSREoirndinuglitngthkese s TVERE jaft § idss £0ivieldhbb A&y ades er m ned
size. Since the size of the TKTMSRT is restricted, a playback apparatus can
read andlais® IpGth @ hbefahdbaidmtady e 20h @S pFapbatk sappat atics-adads a

certain AOB a d_%n conmenci n CE)I ayback of the AOCB, reads the corresponding
TKI and & 6r B4a%P3 G at%?m?g. ThY << B8 r e SBOHEVIRF TIILT GE REBEGLT menor y

enad? {1 PofT our ng HBBTFE 55 VER, CHG U B B oy B 0T LRI AB

commencesy thBGudiodata ineach AOB FRAME will vary. The following

describes the composition of an AOB FRAME, with reference

to FIG. 12.
The firstlevel inFIG. 12 shows the overall compositicn,
15 while the second level shows how each part of an AOB FRAME
is encrypted. As can be seen from the drawing, the ADTS
header corresponds to a non-encrypted part. The audio data
~includes both an encrypted part and a non-encrypted part.
Theencryptedpartof theaudiodata is composedof aplurality
200 of eight-byte pieces of encrypted data, each of which is
produced by encrypting an eight-byte piece of audio data
using a 56-bit FileKey. When encryption is performed on
64-bit pieces cof audio data, the non-encrypted part of the
audio data is simply a final part of the data that cannot

25 Dbe encrypted due to it being shorter than 64 bits.
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27 Novenber 2003 WD 00/ 74050 pCT/ JP00103Z98 pl ayback apparatus overwites
the TKI corresponding to this follow ng AOB into the menory i Bl age.0fot he
old TKI. This r_ext TKI is kept in the nmenory while the pl aybgrcké oﬁ' ?nﬁi;s

foll owi ng &Re~26Hsi nues. 3 By reading and storing TKIS in thicgjayosbhe
necessary capacity of the nmenory in the playback apparatus can be m nim zed

while still enabling special playback functions such as forward and
backward search to be realized. Wiile the present enbodi nent describes the
case where the data 10 1 ength fromthe first address of an AOB ELEMENT to

the first addmess ofitdel 80xtADR EIAVEND | Shkist el idohhentVBRT enery,
relati ve addresses fromthe start of the AOB BLOCK to the first addresses

of AOB EUFEMENESdmaythetvrs finherhe mdrheercrupteatpats ¢ 7413 2083 GPEE: f yi ng
a Custer Including an AOB EhEMENT The fol |l owi ng descri bes how an ACB
ELEVENT Tey ART S dwepder LS| agVene DTREVGRPRIh & TRTIVBRFUAeS ddé< thktsi ze of
each 20 AOB ELEMENT, so that _when AOB ELE ~y, . whi.ch,is th t oB
ELENENT YRR (Her et hF 8 Tof tafTACB, TR P@t@gﬁr% CiRE EP&sﬁé’Fﬁa‘y t@%@a
satisfies uat i (T b iS_C l.at ed, pasi.ty with

t he ffslelf’E@h?'Tso%%tBhe starf g‘%ﬁlvhﬁeﬁ%lgé@érj‘igl?sfgggg%%5-ﬁgetd(2)"57‘& vemnber
2003 V\D%@é?g@g@opggt]f%é%%%@é@gi on 1 Cluster a = (Total -of the TMSRT
entries from AOB ELEMENT#1 to AOB ELEMENT#y-1 + DATA O fset) / Custer size
5 Ofset v = (Total of the TMSRT entries from AOB ELEMENT#1 to AOB -

ELEMENT#y-1 T DATA Offset) nod Custer size where c=a nod b indicates that
c is thel3ednlfdd IR bReetingerh the Bytechepgth f The PRPATRME: s

witten in the BT PRO18.3P T 1% 'BVEL 12nGYR SPOEhE' §UsY" data
10 in each of three AOB FRAMEs is set. In FIG. 13, the data
length of audio data#l included in AOB_ FRAME#1 is x1, the

data length of audio data#l included in AOB_FRAME#2 is X2,

and the data length of audio data#l included in AOB_FRAME#3

isx3. Whenthedatalengthsxi, x2, andx3arealldifferent,

15 the data length %1 will be written in the ADTS header.of
AOB FRAME#1, the data length x2 will be written in the ADTS

header of AOB_FRAME#2, and the data lengthx3willbewritten

in the ADTS header of AOB_FRAME#3. |

Although the audio data is encrypted, the ADTS header

20 is not, so that a playback device can know the data length

of the audio data in an AOB_FRAME by reading the data length
given in the ADTS header of the AOB_FRAME,

This completes the explanation of an AOB_FRAME.

25
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{17-4} TKTXI DA This conpletes the explanation of the tinme search table 15
(TKTVMSRT) . The foll owi ng describes the Track Text Infornati onzi?gg‘%mb r 2003
Area( TKTXI DA) recorded in the upper part of the TKTVMSRT. The ck Text

| nf or mat i owdERosx ea ( TKTXTI DA) is used to store text infagmimonizsBow ng
the artist nanme, 20 al bum nane, m xer, producer, and other such
information. This area is provided even when such text information does not
exist. {17-5} TKA 25 The foll owi ng describes the TK@ recorded in the
upper 52 27 Novenber 2003 WD 00/ 74060 PCTI JPOO/ 03298 part of the TKTXI
DA. | n HI3Z31%0-4gvePRB BLEMBNT nf or mati on shown as the identifier "TKI

I D' of the TKI, the TKI nunber "TKIN', the TKI size "TKI SZ", a |ink

poi nter to th&nfeioRAeving derrIeS HhoAORt ELEMAES Shoyk OBIMATR', a

pl aybac eriod,"TKI,-PB TM . t audio attributes "TKI ACB ATR', an "I SRC',
and bl o%g%flﬁ Igr f\r‘&ﬁe&h ) %GNglteoe that only sonme of this information has

‘been shown i npE 7 bR t tall : 1% -1}
TFCE The fol owg%r}géde%%@%gg t %ac%%ogﬁfo%%%oféggﬁ'k&%%éﬁdé% Wth

ref esengend aniier23s Ebe difderencs batneen HlEMeRT @8fehlE A2 diset hat

t he data conposition of the TKG@ that was shown in FIG 17 is arranged on
the | ef vasliwe sstoks hilsedsawpign@nirehateridre bhtiesongiosihi dns rifc. TKI BLK
ATR', "TKI AOB ATR' and "|SRC'are clearly shown. {17-5 22-2} TXI ID .. A
uni que HBH nchthd epeaging @ptrodhiesedkl The nunke0ofhROBr E&FHMES

The rangd: o7 100008 A0 1 £ TERT Ao s rihhe, CRoe. mﬁﬁ%%?& TR each

TKI i . © . L TR

the 53 2ot B0 5008 T Cor vRo00 LocT Sron 0gshg o L 8BdRla Gl 17
10 thisnumber dependingcn the sampling frequency and encoding

method used.

{3-3_10~5_14} Number of AOB_FRAMEs in an ACB ELEMENT.
- FIG. ‘14 shows the correspondence between the sampling

15 frequency and the number of AOB_FRAMEs included in an

AOB_ELEMENT. The number N given in FIG. 14 represents the

playbackperiodof an AOB _ELEMENT in seconds. WhenMPEG-ACC

is used as the encoding method, the value of N is "2".

| When the sampling frequency is 48kHz, the numb—er' of )
20 AOB_FRAMEs includedinanAOB_ ELEMENT is givenas 94 (=47%2),

while when the sampling frequency is 44.1kHz, the number

of AOB_FRAMES included in an AOB ELEMENT is given as

86(=43*2). When the sampling frequency is

32kHz, the number of ROB_FRAMEs 1s given as 64 (=32*2), when
25 the sampling freguency is 24kHz, the number of AOB_FRAMEs
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TrackManager is used as the TKIN. This neans that "1" is witten as the TKI
nunber of TKI#1, "2" is witten as the TKI number of TKI#2, apfyoRmbes2003
witten as the TKI nunber of TKI#3. {17-5 22-4} TKI SZ The data size of the

TKI in byteaydQhtfacs S Wwitten in the "TKI-SZ" . Inr |G 22, dcr/@bobyses is
given as the data size of the TKI so that each TKlI in the present

enbedi neni: 10 is 1,024 bytes long. { 17-5 22-5 } TFCl LNK PTR The TKI N of
the TKI to which the present TKI is linked is witten in the "TKI LNK PTR'
The follow ng describes 15 such Iinks between TKIs. -- - ° - Wen a track

i s conposedg@fven pi yr ali(=tysof ) ; AQBehsgl 3pfpleens dedeighiengbuial ity of
ACB files, these AOB files will be nanaged as a sindgle track by 1 inking
t he pl uraRi.0yp iz TKilse timambear ofs pOR] FRAMRAssEes 24 OBehi lass 44T=Z2FRh;, 3 20
plurality of TKIs, it is necessary to show the TKI of the ACB file that

fol Lows affemhafe Wep spmpl g frieqienegp=is I:6kdizk| thgcsBHHPRG ¢L t he

TKI N of ~~ ti,sav. fell.aws _~: e ds wittendJn, T NK Pe”F.
25 54 é?%&&% S0 5esidor ?Eo%@épé%%,“%%ﬁ’g‘éeﬁ@ﬁ 5’%&‘-%?’?}) "TKI LNK
PTR The ' i N CLibess: efil nade t I in the
eight?TKﬁébs owr’ 9ﬁ9€ﬁcéhlgﬁl$ﬂ§n§r%%Eggﬁgg?ﬂhi%géhn%§b§553k§§¢¥ggg and #8
each cor pespeNthdm, SheePdade beaFeTmsS®, NeneNheiiAd + 08 i aiEet FRAMEReI I TKI
LNK PTR. The track information TKI#4. TKI #S, TKI #6, TKI #7 correspond tc the
four ACBificlexiddain canpddd BEBEKENTsatt Hate tdeanexort eack ofif ennBOBon i s
indicated in the TKI LNK PTR of these TKIs. As shown 10 by the arrows TL4,

TLS, andnFle e F&s Ifan & pEmbey sealrRlehedrkdn LNRIPTRES - TKI #4 . "TKI #

6" Is set in tﬁg.lKl LNK_PTR of TKl#Eh Qnd "TKI # ".i%.set %n t he TKI LNK
PTR of TKI#6. A8*aS &€ £925951 &/baRk Eppatitusd can™&Ere ot he 5kl LNK

PTRs, gi v i S neh th f 1 iles so find
ot 1hat SBRTHAE TRFS H RO FrReT "ERE [Ka (RefERr SERRlE8, 0
to "AOBOAGE FIAMECDNRGSE Bs stAdl &HdweKoyThaekhe {ddabc?2-t@bIR. BLK ATR
20 The attributes of present TKI are witten in the "TKI BLK ATR'. In FIG
22, the informati on shown within the broken Iines extending formthe TKI
BLK ATR shows the bit conposition of the TKI BLK ATR In FIG 22, the TKI
BLK ATR ﬁé-éa&%’éslééi'n% EfRCPPenPE iR the bits 25 fromb3 to bl5

being'TSeryedPig&gggﬂrﬁe%§%d;T§ftQHEiELEMENTs and- AOB_FRAMES

15 '« FIG. 15 shows one example of the playback periods-of
AOB ELEMENTs and AOB_FRAMEs. The first level in-FIG. 15
shows ‘a ‘plurality of AOB_BLOCKs, while the-second level

~ shows a plurality of AOB_ELEMENTs. The third level shows
a plurality of ACB FRAMEs.

20 As shown in FIG. 15, an AOB_ELEMENT has a playback
period of around 2.0 seconds, while an AOB_FRAME has a
playback period of 20 milliseconds. The "TMSRT entry"
given to each AROB ELEMENT shows that the data length of
each ACB ELEMENT is given in the time search table. By

25 referring to the TMSRT entries, a playback apparatus can
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55 27 Novenber 2003 WO 00A4060 PCTI JPOOI 0329& bits frombit b2 to b0 are
used to show the attributes of the TKI. Wen one TKI correspoRflfoldhtRr 2003
conplete track, the value "00b" is witten in the TKI BLK ATR (this setting
is 5 hereaf w&ooigbedrred to as "Track"). \Wien several TKIs compcagpesckto t he
same track, the value "001b" is witten in the TKI BLK ATRO the first TK
(this setting is hereafter referred to as "head of Track" ) , the val ue
"010b" is witten in the TKI BLK ATRs of the TKIs that correspond to AOBs
10 in the mddle of the track (this setting is hereafter referred to as

"M dpoi nPegff aFmck" Forwamtl tdre et bea'r@il He'adsh vwhetren) ifot hexIkiplBLK ATR
of the TKI that,corresponds to the ACB at the end of the track (this
setting reUsreaFtert gflgrsrte'ij ofomis IERF b IRk 'back Werepediledlsy unused

but a TK| .regi 5 I,Sts aiich is to_say, when there is a . |
del et ed. ll’%ﬁeyﬂle’gg?a Cu@@dﬁ&ﬂé%ﬂ%%ﬁfi %13/%@ dide B BRRI(ShiBPd&ding i s
hereaft ek JLf L k88450 BS 4 ed’ = a . IKl. Ls . unused and no TKI
regi on exists, the valwa%%%%g"gﬁs%M%¥Tgﬁeiéggﬁf%ﬂlgﬁﬁeqﬁ¥9n20 {17-5
22-8 519} Exanple Setting of -the TRI BLK ATR The foll ow ng describes.the
settings of the. TKI BLK ATR for each TKI in the exanple shown in FIG 19.
By referiPm@_ti0the TROBBEBLOOER of each TKI, it can 25 be seen that the
four pairs TKI~1|("ACBC[&.SA1"A, TKI #2 56
This completes theexplanationof anAOB_ELEMENT. The
following describes the concept of the AOB_BLOCKs shown
on the third level of the data construction of an AOB file
10 given in FIG. 10.
Each "AOB_BLOCK" is composed of valid AOB_ELEMENTS.
Only one ROB_BLOCK exists in each AOB FILE. While an
AOB_ELEMENT has a playback period of around two seconds,
an AOB_BLOCK has a maximum plavback periocd of 8.4 minutes..

15 The 8.4 minute limitation is imposed to restrict the size

of the time search table to 504 bytes or less.

{3-3 10-8} Restriction of the Time Search Table
The following describes in detail why'thevsize of the
20 time search table is restricted by limiting the playback
period.
When a playback apparatus performs a forward or
backward search, the playback apparatus skips the reading
of two seconds of audio data before playing back 240

25 milliseconds. When skipping two seconds of data, the
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R O 001 74060 27 Novenber 2003 PCT1JP00/0329ii ("AOB002.SAl"), TKI#3
("AOB003. SA1"), and TKI#8 ("AOBOCS. SA1") each correspond to sgg%mew@gks
since the TKI BLK ATR of each of TKI#1, TKI~2, TKI#3, and TKI I's set as

"Track". 5\@305%5 BLK ATR of TKI#4 is set at "Head of Tracksoyfrd@esbbdd BLK
ATR of TKI#7 1s set at "End of Track", and the TLK BLK ATRof TKI #S andTKI #6

is set at"Mdpoint of-Track™. This neans that the AOB file ("AOB004. SAL")
corresponding to TKI#4 is the s tart of a track, the AOB files ( "AOBOOS5.
SAI ") 70 and ("AOB006. SA1") corresponding to TKI#5 and TKI#6 are m dpoints

of the ty@atkyaafhiperaRd cbeld ARILoPHrdrELr SN dant Lenbiis’ is the

end of 4 track. By classifying the conbinations of TKI and correspcndi ng
ACB fi | eliowactordesn DT tHhe ddersev £i ROB GRAME S het HlaigBL KhAERwiouliche TKI ,
it can be seen that the conbination of TKI# and "AOB001 . SAl" conposes a
first tmekn ChackAp plavkedikseprphaednss Wwetilshhave to consecutively: _
TKI #2and' AOB002 gAl" onposes, a secojﬁ:l track (TrackB) and_the conbination of

TKI #3 anif E2eB0b30 A4  SEERPGSYL B % %HS?FQ@@%M%%‘C% IF ol nati on

of TKI#4 .and A ; e fir part o he fourth track -
(Tr sk LR e GomB el o e 5 Thdiboer it "Ematiln 18 wiEn

" ACB006.3Al RROSH- §885 Eah gpard Sq of o &gk, p ARG LY @ﬁ@h?f%‘tﬁx@".“@f: TKI#
and "ACBOO?.%%%‘ c?poses thgpend par'? of Tr a%kD.g} Fit&ﬁ(al 'y, the 25

conbi nati on ofTd Kk#d cand HeAOBRRR s SSALY loapeses pEld bbbk appkratus,27
Novermber 2003 R O 00l 74060 (TrackE). {17-5 22-9} TRI PB TM PCT/, 1P00/ 03298
The pl ayfaekrper eddresaest fagk daoagptcomosedcond itec pUBLISeE®Hed in

the ACB file corresponding to a TKI is witten_ in the "TKI PB_.TM in the
TR . VhGT® FEFRERD S Ndghio Sddors e Bl APRLP SarkisS tRENeREEFE Hyback

peri,od aof t.h ' ' | n IKL P : i

Cor spariing Thermeefraat bt Eehls, pler BrstaineiBog of e ©F
correspongi R AEBs b8 riH tt &y LAt 1e 1SeEoPHaand ehlaawenaoid s faid the
track. {17-5 22-10} TR2 AOB ATR The encodi ng conditi ons used when produci ng
an AOB, dddwbkclkds $Hat saye ithoront fonrsuelrasi¢ dhathershmblimgy ¥ equency
at. which the AOB recorded in the corresponding AOB~file was sanpled, (2)

t he trarkd §owid apac&klnaateyhe e trISHEST Gt tebdthéBych EnEPTFEd 9™ t he

| AR TR, e T TS, B4 AGRMASLELRR.S', Lo TKL AR, ATE L g0

15 will only need to refer to this information when performing-
a forward or backward search. The data size of audio data
with a playback period of two seconds will depend on the

~bitrate used when playing back the audio data. As stated
earlier, a bitrate in the range of 16Kbps to 144Kbps is

20 used, so that the amount of data played back in two seconds
will be in a range from 4KB (=16Kbps X 2.78) to 36KB(=144Kbps
X2/8). Since the amount of data played back in two seconds
will be in a range from 4KB to 36KB, the data length of
each entry in the time search table for writing the data

25 length of audio data needs to be two bytes (=16 bits)} long.
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20 lines that extend fromthe "TKI AOB ATR' in FIG 22. In FIG 22, the TKI
AOB ATR i s conposed of 32 bits, with the codi ng node being w

four-bit field frombit blé to bit bl9. Wien the AOB is encodgghgﬁb@o@a?%

t OMPEG 2AAGYpiobhfded Sheader ), the val ue”"0000b"is witten 25 intoredees2dsi el d,
whil e when the AOB is encoded according 58 L. 27 Novenber 2003 WO 00l 74060
PCTI JP00103298 to MPEG | ayer 3 (MP3) , the value "0001b" is witten. Wen
the AOB is encoded according to Wndows Media Audio (WVA) , the val ue
"0010b" is witten in this field. The bitrate used when encoding the AOB is
witten This tilte ghtishi a fiteish betraker hid dipatld bbf b&prEAwinghe ACB
i's encoded according to MPEG 2 AAC (with ADTS header) , a val ue between
"16" ance"RZRmbey vkt tBe inange Ws6£K8l.d, while when the AOB is encoded

according to MPEQ -1 ayer ((:[ 3% a _val ue between "16" and "96" is, witten.
Wien the 10 . YoEhe dhbgdebateeordi hBet BOMPEGEATH &1 32 (WPH TG val ue

b " this fiel
encoded SECBFA NBECE D RGRWEONEOE AT oL B 38 “ﬁ&r%%s“&%kaﬁoeﬁ%ahi
wr1|6t tslefl %EE%%Q?O%??%??WH gE{)et wee sé'f 7e§gggrewc)odl e rﬁsamﬁl |1§g

frequencynksm48khim thentved uer "QO0PPbhE si §thét€ﬂménsb@ﬁcﬁ iteds e ViBgn t he
sanpling frequency is 44. 1kHz, the value is "0001b", when the sanpling

frequencye_cailsigoktd else 4 (2=206010b", when the sanpling frequency 20 is
24kHz, the val ue "0011b", when the sa Ilng frequency is 22.0Q5kHz, the
val ue "0100b" ,SERESWEh SRS ¥ais| |R$§3‘f¥<éﬂ6eﬁ8)731i3é FeRHEEGHRA G al G@e"OlOlb"

Ine Tumhst - SIPMEle J. MALLEDER LhechILcgalitn (LS8 JLPBILL B To b
xn' tltoe” 18 ERigs éé@éﬁds59( 252725V9Ye"’8%r 2003, ¥P-Q0%, c\%ﬁg PETLLRCY £8298

when two channel s .e., stereo is use t he ue "001b" s witten

in thl s &held4 skheohusl veeblatminalt@sf romIbnts bRl ® tHdt e tsingseneed for
future use, as is the bit bO.
maximum playback period for an AOB BLOCK at 8.4 minutes

limits the data size of the time search table to 504 bytes.

15 {3-3_10-9} Regarding AOBs -

This concludes the description of AOB BLOCKs. The
following describes AOBs. '

The AOBs shown on the second level of FIG. 10 are re_g_:}_ogs
that have invalid areas at either end. Only one AOB‘is

20 present in each A0B file.

The invalid areas are regions that are read andwritten
along with the AOB BLOCKs and are stored in the same clusters
as the AOB BLOCKs. The start and end position of the
AOB BLOCKs within an ROB are shown by BITs included in the

25 navigation data. These BITs are described in detail later
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{17-5 22-11} 1SRC P~ I SRC (International Standard Recording Code) is
witten in the TKG@. In FIG 22, the broken lines extending fﬁPﬁbJeH%eFiO%BC'
box show the content of the ISRC. As shown 10 in the drawing, the ISRCis
conposed ofwWO&lw746bes, with a Recording-item code (#12) bei RCTWRIWEI | nto
the four-bit field between bit b4 and bit b7. A Recording

code/ Recording-item code (#11) is witten in the four-bit field between bit
b8 and bit bll. 15 A Reccrding Code (| SRC#10, #9, #8) is witten in the
twelve-bit field between bit bl2 and bit b23: A Year-of-Recording code

(1 SRC#6,1%7Fhits aRecehicpRitHe eight-bit field b24 and bit b3l. The First
Owner Code (| . #3, #4, #5) s witten in 20 the six-bit field between bit
b3 and bi t bIATLE HOEFKeERS Fiel BHBLERE BRo b Bh B ? 1S CRe: he

six-bit field t bi 4 i ry.: , #2,
#3) is \A'jkfllt ne%elgniyﬁ%' siél}gid%ﬁ%ﬁghée#)%g%ﬁzgﬁscﬁg%tta%ﬁggﬁff bggiﬁg%@%t he

si X-bit {kepdhtaesncPi inbed el bi 5125 A9 Aneneds teMabxisdidnodh ag is
witten in a one-bit field sO 27 Novenber 2003 WD 00r 14050 PCT/JP00103298
conpasedinf thiet HD. Al detiai IEHE deScairpt isncoésk3RE lcanrbadf.ound in

| S03901: 1985 "Docunentati on-1nternational Standard Recordi ng Code (1SRC)".
5 {3.7-5 22-12 23A-1} BIT The "Block Information Table (BIT)" is a table

for managin OCK, and has the detailed conmposition shown in FIGS.
23A and g%Bgﬂ'ﬁuﬁg?n FIG 23A, a BIT is conposed of a DATA OFFSET to

field that oc Les j.Qn.fro 604 h .o 6 , SZ
DATA field t h;#P%éc%J%i éekggggrte:;glﬁoﬁhfg‘&(;%n% ecg%%ﬁnﬁyyé%%o Lt%{]eg ng?‘%% %@@e, a
TVMBRTE Ngoki ehédiial naasiuphes & 18 anshcemd ey 68l h-byde tonkhei7dst byte,
an FNs-1st TMSRTE field that occupies a region fromthe 72nd byte to the
73r diol5 bgtrel fm FAXG. Last hdWwBRIte tdhiath ©e@Bpifed o5 fagiloa semrtdwe ddi h byte
to the 75th byte, an FNs M ddle TMSRTE field that occupies a region from
the 76t whjie ttha heeqond Byvwel aploasTIVE LENGEH AGBE rRecxstedpies a

e9on TERMUE IO BYt e £, Uhe T9UL Oy o, 0 Each of LR, Helds
address 9f, 4 gt A Pheal AGRHBLOK from | o
The fifth level shows the titles of five contents
15 composedbytheseAOBfiles. Inthisexample, the"contents”,
are the five songs SonglA, SongB, SongC,_SongD,rand.SoﬁgE,
while the nritle” is a music album composed of these five
songs. .The broken lines AS1, ASl, AS83, . . . AS7, and
| AS8 show the correspondence between the AOB_BLOCKs and the
20 parts into which the album is divided, so that the fourth
level in FIG. 16 shows the units used to divide the music
album shown on the fifth level.
By referring to the broken lines, it can be seen that

the ACB BLOCK included in AOB#1 is a song (SongA) with a

25 playback period of 6.1 minutes. The AOB BLOCK included in




t he boundary between clusters is witten in the 25 "DATA OFFSET" as a val ue
given in byte units . This expresses si 27 Novenber 2003 WO

PGTI , TPODY 03298 the size of an invalid area between an ACB angpt‘lé\fe}a%%gﬁzoos
BLOCK. As og Og%g&gl e, when a user records a radi o broadcast on a flash
nmenory card 31 as AOBs and wi shes to delete an intro part of PaTAP¥G2¥ver
whi ch a DJ has spoken, the DATA OFFSET 5 in the BIT can be set to have the
track played back w thout the part including the DJ's voice. {17-5 22-12
23A-3} SZ DATA The data length of an AOB BLOCK expressed in byte units 10

is witt R " i val.ue pr.oduc by adding the Sz
DATA 1o ERE¥BarR TP g, STy L B e P e R B e Y AT T e
cluster BhaenoB tHEOSkzenef Jdiey inyahbgsareq t Il aws, dhe AQBBLOCK can
be found: 15 {17-5-22-12 23A- 4} RLROBHY 83 ¥ong) (3 PP BT

Entri esi pthyiect i meanidd AGB BLIEOGK distasi t tBA £71 5 WBRTENGRo o1l /s R1 22- 12
23A-5} "FNS 1st TMBRTE', 20 "FNS Fast TMSRTE',"FNS M ddl e TMBRTE' The
number ofCAGBCERAVESSAhE| @del o riies OBl BLEMENTI Phsirdimnexbrag . t hehst art  of

a present. A L iswitten.in "FNS 1st TMSRTE'. The nunmber of AOB
FRAMES i%i‘%eﬁe%t%g FASE EIPEVENT t% Go SEGUSHRCE Sonpes eAd Bt taek pr esent

AOB BLOGK.. itt 27.Naovember 2003 WO 00l 74060, PCTI 3P00/ 03298 in
"FNS Last® TRERTEP %ﬁagg%%ﬁbe?hgfse;%sﬁfé&? I\%EaF%gﬂ“Jd"e%CFﬁ EQEH SRS RE ENVENT
apart fres theseiate thenghasbnand tdhs,ead t A whi ch
i.s to say AOB ELEMENTSs i?i t he %ddle of & tgﬁg%%’ Egéwrl R’ in "FNs
M ddl e TAMBRTETe Beeclpl aybadedeis od glepan-AB BLEVEME} sumiictten in the
format shown in FIG 23C in the "TIME LENGTH' field to an accuracy in the
order of mlliGRdomItrerdhond, i AOBEEG h23Ca pheybEIE NG ofi@l d i s
16-hits I_ong When 10 the epcodi n? met hod used in MPEG ACC or MPEG Layer 3,
t he 10~ mindtes and is the first {or "head") part of the song SongD
that has a playback pericd of 30.6 minutes. The AOB_BLOCKs
included in AOB#5 and ROB#6 are middle parts of the song
SongD and also have playback periods of 8.4 minutes. The
AOB_BLOCK included in ROB#7 is the end part of the song
15 SongD and has a playback period of 5.4 minutes. In this
way, & song that has a total playback period of 30.6 minutes
is divided into (8.4 + 8.4 + 8.4 + 5.4-minute) parts that
~are each included in a different AOB. As can be seen from
FIG. 16, every song included in an AOB file is subjected
20 to a maximum playback period of 8.4 minutes.
This explanation clearly shows that limiting the
playback periods of ROBs as described above restricts the
data size of the time search table corresponding to each

ACB. The following describes the navigation data included

25 in each time search table.
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pl ayback period of an AOB ELEMENT is two seconds, so that the val ue "2000"
is witten in the "TIME LENGTH' field. (17-5 22-13 23B) 15 Fl & ndaBisahays
t he nunber of AOB FRAMES indicated by "FNS M ddl e TMRTE". In e same way
as FIG 14,.,FL6 O%CXB shows the relationship between the sanpdd-pepdofoetisency
and the nu#%er d? OB FRANI Es included in an AOB ELEMENT in the m ddl e of
an AOB BLOCK. 20 The rel ationship between the sanpling frequency and the
nunber of frames included in the AOB ELEMENT shown in FIG 23B is the sane
as that shown in FIG 14, which is to say, the nunmber of franmes in an ACB
ELEMENT ¢dgpends agg-plpe sanpling frequency used. The nunber of franes
witten 25 im "FNS 1st TMBRTE' and "Flv's Last TMBRTE" will 63 27
Novermber 2003 Y®ReORakGHOt Paifl JER0 108288 rfposkedeontalklhe dewdhéidame as the

nunber witten in "FNS M ddle TMSRTE", though when an invalid area is
present ['ADt Ra1dnoB. ELEVEARS 58Dt Radstar TR Hdnentemaiast ey JNOBYBLOERE t he
val ues given in "FNS 1st TMBRTE" and/or 5 "FNS Last TMSRTE' will_ differ
from t hefwafue S PrRBOMEdd e TRBRRESS (the. Blzy hisPanagedy) ehid e
Stored A ET..ErrFy, . 0] t sters at store the
10 ACB corpo é&iﬁf %EBﬁégéﬁéﬁﬁgg ?@nﬁ%@“@%Ewéﬁﬁ%&ﬁgiﬁéﬂfggﬁ%%fhg descri bes
the settings i ot e Bl oubanaan ACR: | srstorecRs: shawad &t Gened. ACB
ELEMENT#1 to AOB ELEMENT#4 that "are stored in cluster 007 to cluster OOE

are indi pae@rtafion dd4thy whpltidsanpulapff hegsfileist bt dMERFodrd | es
being set is the TKI for each of AOB ELEMENT#1 to AOB ELEMENT#4. In this
exanpl e, A0Be f i tlseughr noofo AGEr ELENENTHLL 200t he Wwitara s ot heh @ IBPRS kst or ed
in cluster Q07, while the |last_ part of AOB ELEMENT#4 at the eng ef .the AOB
i s storeBeZG-Gh &f UherROBE, Fhe ROBGT ENENTRS #ORES#ACBEaRT ERE P on

R B Y L
Gous o “TTRAE B SEache A e SRt L eyt e wptapEOBE
27 Novenherir?@D3ationastotheplaybackorder of the AOBs isprovided.
To inform a playback apparatus of such information, -the
TrackManager and PlaylistManager are provided. .o
15 :_ - The TrackManager shows the correspondence between the
AOBs recorded in AOB files and tracks, and includes a-.
plurality of pieces of track management information that
~each give a variety of information, such as the pl@yggck
period of AOBs and the song names and songwriters of the
20 vwvarious AOBs. |
In this specification, the term "track” refers to a
meaningful playbackunit for users, sothat when copyrighted
music is stored on a flash memory card 31, each song is
a separate track. Conversely, when an "audiolboqk" (i.e.,

25 copyrightedliteraturestoredasrecordedaudio)isrecorded




WO DOn4060 PCT?JP00?03298 clusters 007 and OOE that are not occupied by an
AOCB ELEMENT. On the other hand, the AOB also inc'_udes the pak}g H%Qmﬁgéa
udl that are present in clusters 007 and OOE but are not occuplea y A
ELEMENT#1 QLA EhEVENT#9. The 5 DATA Offset given in the B% LySiSaddhe

| engt h of the unoccupied region ud0, which is to say, a position value for
the start of the AOCB ELEMENT#1 relative to the start of cluster 007. la
FIG 29, the AOB ELEMENT#1 occupies a region from 10 ndO in cluster 007 to
mdl in cluster 008. This AOB ELEMENT#1 does not occupy all of cluster 008,

wi th t hehenminifigh Hﬁ‘éﬁlogg'n%&lﬁgt e%a?ﬂ g, 46CcUpi 54 %étr}%%éﬁ'\’%wz ACB

ELEMENT#4 occupi es a regi on from nd3 way through cl to nd4

m dway tbeodggh elsust eepdr £OE. thadihi s mey T ABKELE @y PEvs derl ed
across cluster boundaries, or in other words, AOB ELEMENTS can be recorded
wi t hout kegaethdae & helboadddary esfbaCBeeradarsdedsinThe pixiiNGl ity BVESRTE"
in the BIT shows the nunber of franes iri AOB ELEVMENT#1 that is located in
- ¢l ust er sROB7 AL H08S #higFUP0Cthd-r3MkSLast TMSRTE" in the BI T shows the

nunber of frames_in AQOB ELEMENT#9 that is located in_clusters_QO0C to OOE

'n tH s vay.  AGEEEPENENTS CGre beRPrBORY SR6H ORGHRA X theUhoF 84 £dv t he
boundari es e i . ro.des. i nf i k Ng e

o oer f Ry g S e B e R TR ORI B el

franes i p1eaqh HS&8andgeovenber 2003 WO 00a4060 AOB ELEMENT. PCT/ JP00/ 03295

QL7-5 22-14 25} Use of the Nunber of Frames given in each
The following describes the TrackManager with

reference to the drawings.
10
{17-1_18} Detailed Composition
. of the PlaylistManager and TrackManager
FIG. 17 shows the detailed composition of the
PlaylistManager and TrackManager in this embodiment as a
15 hierarchy. FIG. 18 shows the sizes of the PlaylistManager
and the TrackManager. The right side of FIG. 17 shows the
items on the left side in more detail, with the broken lihé's
indicating which items are being shown in more detail.
As sheown in FIG. 17, the TrackManager is composed of
20 the Track Information (TKI)} #1, #2, #3, #4 . . . #n, as
shown by the broken line hl. These TKIs are information
for managing the ROBs recorded in ROB files as tracks, and
each correspond to a different ROB file. From FIG. 17, it

can be seen that each TKI is composed of

25 Track_General_Information(TKGI),Track_Text_Information




AOB ELEMENT (part 1) 5 The follow ng descri bes how the nunber of franmes in
each AOB ELEMENT given in the BIT is used. This nunber of fra | |
the BIT is used when forward or backward searchi sperformed. Asﬂ?ngﬁ%rﬁéﬁgz(ﬁoﬁ
earlier, sweboopmsati ons play back 240 m|liseconds of data pafiEr0ep3298t

ski pping 10 data with a playback period of two seconds. FIG 25 shows
howAOB FRP~I E#x+1, whi ch shoul d be played back next, is set when performng
forward search starting froman AOB FRAVE#X in an AOB ELEMENT#y in an ACB.
FIG 25 shows the case whem a user selects forward 15 search during the

pl ayback (BKTXDE _FFANVEA#X wiictudesi t mn £ ono8 tEIEVENRAMS 1T Lo a track

FIG 25,"t"represents he intermttent playback period (here, 240

milli sec@ﬁ&s)%e, wEL1EESny SRGWE hBY AGHLSTITRe_Pradsd 1 TP LlBortridSPomdTio this

intermtien | a ck_periaqd, "skip_tim" 0 the length of the period 20
Ithatshou#ﬁﬁés%ep%‘g%%e?gegln W%?#Bfﬁ p‘f%@gg\é\ﬁperi ods ?here, t wo geplonds),
“f(skip tine)"=shgwerkhe, gunper. of fLane nt{ﬁét‘:@é&ﬁs’?ﬁﬁdh Q LhESeali p

time. Intermttent playback Ts achieved by fepeaiing the three procedures

(1) .5 (2%izendA 3), oeschiked belpiecn2mdibns 2RaMovasbel 2002 \WF 00h&4060
PGT/ JPO010329E (1) The playback apparatus refers to the TMSRT entry in the

TKTVBRT AKGIj e tet BETIMr tDAf ishe iftag ayni3dl2 (0BeELEMEN®)O Bhe2j The

pl ayback appar at us performsrlpl ayback for 240 mlliseconds. &3) The pl ayback
appar at usiggnps tohenEKIMERT Jpeine debeied at 512 bytes. In the

TrackManager, a total of 899 TKIs can be set.
As shown by the broken line h3, the TKTMSRT is composed
10 of a TMSRT_ Header and TMSRT_entries #1, #2, #3 . . . #n.

{17-2_19} Correspondence of TKI with AOB files and AOBs

- FIG. 19 shows how the TKIs shown in FIG. 17 correspond

15 to the AOB files and AOBs shown in FIG. 16...The bp;}:géﬁq?
the first level in FIG. 19 show a sequence of tracks composed

of tracks TrackA to TrackEk, ,tﬁe large frame on the second

level shows the TrackManager, while the third and fourth

7 levels show the eight AOB files given in FIG. 16. The eiéht

20 AOB files are reccrded in the eight AOBs shown in FIG. 16,
and compose a music album including tracks Tracka, TrackB,
TrackC, TrackD, andTrackE. Thesecondlevel shows theeight
TKIs. The numbers "1", "2", "3", "4" assigned to each TKI
are the serial numbers used to identify each TKI, with each

25 TKI corresponding to the AOB file that has been given the
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flag synbol (AOB ELEMENT). 10 The AOB FRAVE#x+1 that exists 2s+240ns from
t he AOBVFRAVE#X included in the AOB ELEMENT#y wi || definitel yzp o‘perér%%pﬁosi n
t he AOB ELEMENT#y+1. Wen specifying the AOB FRAME#x+1 that IS Z2S+ ns
fromthe A%WWX, the first address of the next AOB ELEI\/EI\I‘I’% can be
i mredi atel y catcul ated by reading a TMSRT entry from t he B 32% hough
a pl ayback apparatus cannot know the nunber of AOB FRAMES fromthe start
address of the AOB ELEMENT#y+1 to the AOB FRAME#x+1 fromthe TMSRT~entry

al one. _- To cal cul ate this nunber of ACB FRAMES, it is necessary 20 to

subt ract zthe deot a1 NHERe Ofgdt a [ g hpthe AOB ELEMENT#y fromthe
total of (1) St he nunt)er#;(e shov}hggt%ﬁe posi Fbtr%@osf the AOB FRAVE#x rel ative

to the start withhenAGB EMENT#Yit(2hof b saish (B)oh( 4, ] ge}nafo
sinplify the calculation of the relative frame position 25 of AOB_FRFvVIVE#x+1

i NAOB ELERENT#yorireshentBNst=¢ sth@VBRIE' ," 08B0 027 Jovepben s2008K Y@200f 14060
PCT/ . 1 P00103298 "FNs M ddl e TMSRTE', and "FNS Last TMBRTE" for each AOB
ELEMENTCREESRAANEH A Fhe Hifle aSARBRG2rRRL boEK I§ 31705 129s16n86A) TJse

of the Nunber of. Fr, LV i,n each 5 AOB EhEMENT (part 2) The nunber of
fran’gs gprﬁ%ﬁi]net @éi’gaél g0 3GSed @ncpﬁg%$@985’(§kt§p)éaﬁaf%léeperfo_rms
atine s f “« O er res at _a._pal i ndicated using a
time cod'g.ébiér@%f?gi ZBA?TI\SQIEOVC\E) r%oesvyﬁgg{ﬁgéggcgea%%gﬁgt m%‘maféic specify the
ACB ELENENT repie¥OB FBAME ¢ oSy @3Rondihng, 4 erd he @Agyb?@s Stpafd time

i.ndi cated By the user. WWen playback is to conmence frorfa tine i ndi cat edby
the usein FAE.irdd cated tine (in seconds) is set in the Jnp Entry field;

and playback . should begin froman AOB ELEMENT#y and an AOB_FRAME position
='1S x-that . sbt i 63 ¥s B@He | 8ach §RKIesdlamponds tBqaatiidifrent. A0Rp

Entyy(sec)=(ENs. 1st_T -f-FNS m ddl e TMBRTE*y- 1 x)*20nsec, 20 Since the

" Fl\éoylsfezﬁ\)/(éﬁ?@' LEnd" %%\%%ﬁla&#}%ﬁ@ deitee bt BE dedorma hkoB Thathese can
be subst iyt i . at. | .af AOB ELEMENT#y and

AOB- FRA%\E%;%T%%E\%% cﬁgﬁekh%rs%%g%ggfggc%Qgp‘ﬂ‘pgrﬁét us can refer to the 25
TKTMSRT of the AOB, calculate the first address of the 6f 27 Novenber

2003
{17-3_20} Data Composition of a TKTMSRT

- The following describes the information that applies
15 to single AOBs recorded in AOB files, starting with the
TKTMSRT.- FIG. 20 shows the data composition of the TKTMSRT
in detail.
The right side of FIG. 20 shows the detailed data
: composition of the time search table header (TMSRT_Header) .
20 In FIG. 20, the TMSRT_Header has a data size of eight bytes,
and is made up of three fields. The first two bytes are
a TMSRT_ID, the next two bytes are reserved, and the final
four bytes are a Total TMSRT entry Number.

A unique ID for identifying the TMSRT is recorded in

25 the "TMSRT_ID". The total number of TMSRT entries in the




WO 00/ 74060 PCTI 3P00/ 03298 AOB ELEMENT#y+2 (which is the (y+2)th AOB
ELEMENT in this AOB) , and start the search for AOB FRzl ME#X Hf QM deS2003
first address. On finding the xth AOB FRAVE, the playback apparatus starts
the pl aybaglo fgraad his franme. In this way, 5 the playback apgar@baes2ean
start the playback of data fromthe tine indicated by Jnp Entry (in
seconds). In this way, a playback apparatus does not have to search for the
ADTS header parts of AOB FRAMES, and only needs to performthe search in
ACB EZEMENTs that are giver. 10 in the TMSRT entries in the TKTMSRT. This
means t late $aptAMGRAdS apparalads iaarhéi'"Tbaa bl TMARTC Kepasivt Nonber” .
corresponding to an indicated playback tine at high speed. In the sane way,
when the Jnp Entry is set and the tinme search function is used on a track

that is ¢ S LS of ,a pJural |ty of AOB he pl k apparatus only
needs . {tﬁP&Sgﬁlﬁtesﬁ?%"ELE aﬂ%ﬁ&ﬁﬁxﬁgg&t hat satisfy.

Equati on 3 bel [ tr ] nds) .gyba eriod
from AOB#1 toﬁ&#ﬁgggkk@qas%gﬁ%%g%#n%1?%2@%?#)6 edetghﬁ. %l&dj' -
TVBRIE( # 9r b X) 528Meg@eaphne d ot rRrbAykack pefd ok of §NgALBS riiom ACB#1
to 25 AOB#n 1s as follows. 69 27 Novenber 2003 WO 00l 74060 PCT/ JP00103298
Tot al PlaybacksPeni Aok f ran AOBHE o ghdBELde Ehbhs tlisé cOMRRIEDOHY)iTENS

M ddl e TMSRTE" (#1)*(Nu tuber of TMSRT entries(#1)-2) + "FNs Last

TVSRTE" (BHIMSRE . FREel SOBTWBRIRYE (¥ & ( SENS MIUd S TVERTES (geprpoi@ther of
TMBRT entries {#2)-2) + "FNs Last_ TNSRTE"(#2) + Fl\ﬁ I%t T E' {#3) +
("FNs MIYdI% Eﬂ-é'—ﬁfsﬁg Rt LENERSRIWRPRFEE 43) #2) FENs Last

Nunber dF TRHT SREFS (o) T3P r S ThEr SRR (7] 30mec Tavi ng
cal gyl atzag, ap, AGBEN, - AOB ELEMENT#y, and AOB FRAME#x thatsatisfy Equation

3, the playback apparat us
The numbers such as "0", "32000", "64200", "387000",

"1203400", and "1240000" show the relative addresses of
areas ARLl, ARZ, AR3, ARn-1, ARn occupied by the AOB_ELEMENTs
with respect to the start of the ROB BLOCK. As examples,
15 AOB_ELEMENT#2 is recorded at apositionthatisatadistance. - »:
"32000" from the start of the AOB_BLOCK, while AOB ELEMENT#3 -
is recorded at a position that is at a distance "64200"
~from the start of the AOB_BLOCK and AOB_ELEMENT#n-1 is
recorded at a position that is at a distance "1203400" from
20 the start of the ACB_BLOCK.
It should be noted that the distance between each
occupied region and the start of the AOB BLOCK is not a
multiple of a certain value, meaning that the regions
occupied by ROB_ELEMENTSs are not of the same size. The reason

25 theoccupiedregionshavedifferent sizes isthat thevarying
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refers to the TKTMSRT corresponding to the AOB#n+l;: searches 15 for the
xth AOB FRAME fromthe address at which the. {y2)th _; AOB ELEMgNEber 03
AOB ELEMENT#y+2) is positioned,=and starts the playback fromthis xt'" AOB
FRAME. (1™@0924068 27A B} Deletion of an AOB File and a TKI peDIHties298
conpl etes the explanation of all of the information included in the TKI.
The foll ow ng describes how the TKI is updated in the follow ng four cases
In the first case {easel) , atrack is deleted. In the second case
(case2) a track is deleted and a newtrack is recorded. 25 In the third
case (ca@B3PNGf dbitdBkaa gfieuraspey tef ancetde 'arh RIBNSRSdRr 2003 WO
DA 7- 0060 PCT/ JPDA 1. 3298 are sel eqted_and conbined.intqQ a single track.
Finally, in thetP68r thicadt?EeldeNe BREOMACFIPERH dY $écg‘r oduce two

tracks. |- o b | track_ is deleted. 5 FLGS .
A kv BOB B AR LEPELL00T AN n el o By F B KRt S ik vBabkS 274
and 27B &ﬁgéwiﬂ%a{asnaea@%}@@%oﬂ%%fﬂ %glc%%ﬁ%.@n Hifgs that

t he uses s indicated the partial deletion o

cor r éspondiargA08 When kR 1 Ko retagded uidp £ AGBRO2 AT o FWH sbH G:isMBRTQCi at ed
w th TKI#2. This nmeans tha*~ the deletion of "AOB002 . SAl " is acconpani ed
by the sEfri B§1sf PUFRGSY) &nPd Ul TRy BZKTNPRDfeTkKr#2s His giata where
" AOB002. SA1" _ha ?el eted and "Unused" has been set into the TKI BLK
ATR of TKI#3Dfs Rin FrBE #AE 0% nid 135 RIOBOBE3sAL" -has HBR-del et ed,

L1 ed 80 B8k, R UL GRORR A0 EACRROE S USRS e
Shen & now AGD 1< 1 ocoracd The T ol ok ag 0Bqer THey Haeed whereea how 11 ack
i s ri@cortgaRaf teert 1 el dEMESRTONe 0t rg#r, adSRE| Gnt284 Shows_ t he TrackManager
after the deletion -
TMSRT_entry#n-1, TMSRT_entry#n. In other words, the size
of the region ARl occupied by ROB_ELEMENT#1 is written in
the TMSRT_entry#l, while the sizes of the regions AR2 and
AR3 occupied by AOB_ELEMENT#2 and AOB_ELEMENT#3 are written
15 in the TMSRT entries #2 and #3.
Since the occupied area AR1 takes up the region from
thestartof theAOBtothe startof the AOB_ELEMENT#2 "32000",
thesize "32000" (=32000-0) iswritten inthe TMSRT entry#l.
The occupied area AR2 takes up the region from the ‘s?airt
20 of the AOB_ELEMENT#2 "32000"™ to the start of the
AOB_ELEMENT#3 "64200", so that the size "32200"
(=64200-32000) is written in the TMSRT entry#2. The
occupied area AR3 takes up the region from the start of

The AOB ELEMENT#3 "64200" to the start of the AOB_ELEMENT#4
25 "97000", so that the size "32800" {=97000-64200) is written
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25 of tracks has been perfornmed several tines. As shown in il 27 Novenber
2003 WO 00l 74060 PCT/JP00103298 FIG 28A, if the tracks corregf)ﬂg\ggr%g ﬁdbs
TKI #2, TKI #4, TKI#7, and TKI #8 have been del eted, then "Unuse 'S Sel

the TKI BLKy@JdR4060these TKI. Wiile AOB files are deleted iwanwowaﬂesmay
as conventional data files, the TrackManager 5 is updated by nerely setting
"Unused" in the TKI BLK ATR of the corresponding TKI. These neans that TKIs
whose TKI BLK ATRS are set at "Unused" can appear at different places in
the TrackManager. FIG 28B shows how a new TKI and AOB file are witten 10
when a Tkh whesEMIRI_BUK AH#3Ls Iunbbedsare pragenthenochepicat dVEFager .
Like in FIG _28A, the TKI#2, TKI#4, TKI#5, TKI#7, and TK3#8 in FIG 28B are
set as "RRDsédtakes Fres t@@Brﬁgkoﬂeﬁr%c?h$055@%|"{’feﬁ Ps conposed of

2ccor di 0B E@;g&gﬁ&'% 's%p%ﬁﬁgﬂban Bate S Eife bR FOE REEBEACERE

exarnpl 91"1?80% ¢ 121200t - TEbBA0 AN ST 'ﬂﬁ&‘c@éﬁ used
to record e new rack. |nce ese tour AOBs conpose one
track, 2:Qn tlg@d msﬁragh Iiﬁ: in the TKI BLK ATR of TKI#2, "M ddl e of

Track" is set in the TKI BLK ATR of TKI#4 and TKI #7, and " End of Track" is
set in the TKI BLK ATR of TKI#8. The TKI LNK PTR in each of the four TKIs,
TKI #2, TKI #4, TKI#7, and TKI#8, used to conpose the new TrackD is set 25 so
as to shbWrBe 2fi2} orfe¥igthie TREMSREr SofreRdckD, so 72 27 Novenber

2003 VO 041 744f§ t%;rsl %2%4,]: Qﬁ%ggata sizes of AOB_ELEMENTs are written

in a time search table. However, since the data length of

10 each ROB BLOCK is restricted to a maximum cf 8.4 minutes,
the total number of AOB_ELEMENTs included in a single AOB
is limited to a predetermined number ("252" as shown in
FIG. 20) or less. Since the number of AOB_ELEMENTs is-
restricted, the number of TMSRT entries corresponding to

15 AOB_ELEMENTs is also restricted,. which restricts the size
of -the TKTMSRT including these TMSRT entries to within a
predetermined size. Since the size of the TKTMSRT is. -
restrricte‘d, a playback apparatus can read and u's'e TKI_s_:.n

| the follbwing way.

20 The playback apparatus reads a certain AOB and on
commencing playback of the AOB, reads the corresponding-
TKI and stores it in a memory. This corresponding TKI is
kept in the memory while the playback of this AOB continues.
Once the playback of the AOB ends, the following AOB is

25 read, and when the playback of this ROB commences, the



that as shown by the arrows TL2, TL4, and TL7, TKI#4 is set in the TKI LNK
PTR of TKT_#2, TKI#7 is set in the TKI LNK PTR of TKI#4, and '
in the TKI LNK PTE; of TKI#7. 5 After this, the files "ACBOOZ.Pékq\?e,n{b%r%B
" AOB004. SAlywp oofRQ07. SAL", and "A03008. SA1" having the same nunbers as
TKI #2, TKI #4, TKI #7, TKI #8 are produced, and the four AOBs conpdSHFMPHERD
are stored in these four files. By appropriately setting the TKIJLNK- PTRs
and 10 TKI BLK ATRs, this fourth track TrackD can be managed usi ng TKI #2,
TKI #4, TKI #7, and TKI#8. As descri bed above, when a new track is witten
ont o t heflaghagrmeby ol 8loviths- { PkheLLIra n that _are set as

] Bebiay (o5 racond

"Unused" are assigned as the TKIs to be use t2% &% 0 pe

new y redédvidedoYUqwing2 QB POACBEhSeinbkBg 0Of nT I_-La\mﬂ_e%ﬁt{r}% nj Tr acks
The foll o ng describes the updating of theyOTKI ?when -, CO ir%iraﬁér-g{tlfr)hcks

(case3). [P FmEt BBA HadkepB showHowmeher FKivk idre t5ed BhaR bk tdacks
are conbined to g_oduce a new track. The exanple in FIG 29A uses the sane
Tr ackl\/langglé'r'5 asC FH 1 4HeP shed ittieeBase when the user perforns an

editi oper at {Qn ' i TrackC a TrackF into a single track. 25 in
this il‘;gsel,o thehg(%ég?fc%glgb %ggr%{s%&&q Eg{?rsa&Ed:%ﬁa way, @h%\@@@ﬁﬁ@ralzoos WO
00<140b0cR HROO/ 832 Trnq.% r d i the AOB files "AOB0Q3. SA1"
and " ACBSO%SCA?QQV\M cﬁﬁgorrespogdgt%e(%%#éggkg’% #3PPEF AT FRE BLK

ATRs of MKhABiarekd Tkl #Be ag €11 eWehbbakn &l G e 2981589 T of
these TKIs after rewiting. 51In FIG 2 A,‘?he TK‘I‘B g?ﬁtgﬁﬁsﬁg?g#%ogand

TKI #8 i sSWFRt Bénfaswanmdhektd bagkwardl o228l theoEKreBlIK ATR. Of whKh#3 is
rewittep, to "Read of Track"” and the TKI BLK ATR of TKI#8 is rew,~tten as
"End of TFEcR*EBT SFPPAMGHe dRECBERSSTRNE ncahieswhare ttee AGBLH | es

"A 3. AL ~+an I 08.SAL. which correspond_to TKI#3 and TKI#8 end
be?ggptréééggﬁagr%%rfsgﬁglgs i%%?lgeltsrsaeﬁ,a]? EeWFFHMENC L CTRG BpESEEt i on :Jg

accompanied-bw o be tHd nbME KIR of cfith3 0. Lawr ] Llen. o i cate T 8.

| tshoul d be particularly noted—here that ARSI t he

TKI are rehettitven acir o 9ees Sireg %wréﬁﬁ’@dofotHBYﬁb%a&ﬂ @gnpgn@hghe ACB
files "AOB0O03-: SAL" and "AOB008. SA1". This is because ?I es are each- _

encr ypt et GEnG i 49 2F @At Yl AR SELENEANEE mhAenbeonht 1 A8 rAGE: fthese it
woul d be. ngggfsil?ry_ to performtwo processes 20 for each AOB file to first
decr ypt T ‘ypted AOB file ‘ ,

15
{17-3 _21-3} Specifying a Cluster
Including an ACB_ ELEMENT
The following describes how an AOB_ELEMENT may be read
using the TKTMSRT. The TKTMSRT includes the size of e;':lch
20 AOB_ELEMENT, so that when AOB_ELEMENT#y, which is the y®
AOB_ELEMENT from the start of an AOB, is to be read, the
clusteruthat satisfies Equationl givenbelowis calculated,

and data positioned with the offset v from the start of
the cluster u is read.

25
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and then to re-encrypt the result, resulting in an excessive processing

| oad. Al'so, an AOB file conbined in this way woul d be encrypt edyuUsiiigr o3
single FileKey, which would make the conbined track | ess secure that the
tracks used to produce 25 it. 74 27 Novenber 2003 WO O 1~¢4Q4ypBo/03298

PCT/ JPO010¥5d% TKI is originally designed so as to suppress the size of
the TKTMSRT, so that the physical conbining of AOB files by an editing
operation would also carry the risk of the TKI becomng too large. 5 For

t he reasons given above, editing operations that combi ne tracks | eave the
AOB fil I Rei g encrypted state and are achieved by nerely changing the
attributes grven by the TKI BLK ATRS. 10 {17-5 22-18 29A B-1 30, 31}

Condi ti ogs yhad r Sheul dolbe 1SaFi shieiren cqarmidd 1 o ks THEMEWMEiIni ng of
tracks is perfornmed by changing the TKITBLK ATR attri butes as descri bed
above, hig AOP AOERMAENDEEyaile-+ MATHedIEsetthe obbusden ratks shoul d satisfy
| S the conditions given below. A first condition is that the AOB that is to
donpose a latter part of a new track needs to have the sanme audio

?LLLEEFE-@? £65) Vae L hBCadeothans SR EoTReEa oo ThE FIPRLERRFEN t ne new
el | "E8 o e
SUcooedi'y LB HHST AP Hatk mor tOR 1T Hve Ca 'V ocet PReCoperation of

the decoder, wh&hemakes rgaanbessnliicBtediNtnier cuptsedhgl aghadinddr
consecutive AOBs difficult. 25 The second condition is that in the track

producecprdduced when a is divided by b

10 The DATA Offset is written in the BIT and is described

later in this specification.

{17-4} TKTXI_DA
Thiscompletestheexplanationofthetimesearchtable,
15 (TKTMSRT). The following describes the
Track_Text_InformationDataArea(TKTXI_DA)recordedinthe
upper part of the TKTMSRT.
- The Track_Text_Information Data Area (TKTXTI_pﬁlﬁis
used to store text information showing the artist name,
20 album name, mixer, producer, and other such informaticn.
This area is provided even when such text information does

not exist.

{17-5} TRGI
The following describes the TKGI recorded in the upper
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27 Novenber 2003 WD 001 74060 PCTI 3P00/ 03298 by the conbining, three or nore
AOBs nade up of only AOB ELEMENTS whose nunber of AOB FRAMES b?NmﬁﬁH%ﬁ&ﬁ
requi rednunberfor an"FNS M ddl e TMSRTE" cannot be |inked. AOBs are c

assified iQLBoRW%a%%peS dependi ng on whether 5 at |east one AOB ELEMENT

i ncl udes a sane nunber of AOB FRAMES as the nunber of franmesPSTURRIMEE®] for
an "FNS M ddl e TMSRTE". The Typel AOB includes at | east one AOB ELEMENT
havi ng this nunber of AOB FRAMES, while the Type2 AOB includes no ACB
ELEMENT having this nunber of 10 AOB FRAMES . In other words, AOB ELEMENTs

ina Typ : f F S n.EFNs Mddl e TMSRTE", and the
second cgﬁgﬁfﬁoﬁnaglﬁlepﬁgxe@—%at t%rgterlafll‘yp]e ’A@é’e&fﬁwo%e & Qiked

t oget her ;i n¥% riie- 1 68S9AALS A& 1 i £ J. Ol of . mb-when the
pl ayback appar at us readg Acﬁs sd%%gggeegﬁ%gi%% igk%fe erg%#gwﬁ%rTgl’

suf f i ci ehheriDerumibe ACB RRANESt he_TRTHRbatexinsgme buf { gk 96 hbher
pl ayback apparatus; though this cannot be achi eved when there are

consecut EQe thgperext ABSs."THI SUEK_ 4R, ablunderdtonibstlds kel y to occur
in the by;fer of the_playback apparatus, so that uninterrupted playback by
the pl aybatk-&dgarfat Bs - cén A YbagEr DR yedr AAkdePB TRYf of dites  awndarder to

avoi d su . WS -4 h e , condi,ti Stipulating that three or nore
Type2 25%6%2932%%% *b}{ef#?%éegﬁ%rﬂ mé&#\% i$'s at%sCL:EP:‘L InFpPRpREABEr 2003
W O 00/ 74 "PCT#HIRQO 8 5&#@3 Ty whi l.e. FI.G. _30B
shows tmogggaﬁplgs th$§%§20§ggg . In @fé?h§5h¥ﬁﬁé?€§§&fgﬁﬁéga%d%%g ed of

| ess thashown AGB ELEVENTStou & hmpone it kbe AR Ko EVENES i ncl uding a

nunber ef AOB FRAMES that is set for an 5 "FNs M ddl e TMSRTE". Since the
absence of an AOB ELEMENT

10 {17-5 22-1} TRGI
The following describes the composition of a TKGI in
detail, with reference to FIG. 22. The difference between
FIG. 17 and FIG. 22 is that the data composition of the
TKGI that was shown in FIG. 17 is arranged on the left side
15 of this drawing, and that the bit compositions of

"TKI_BLK_ATR", "TKI_AOB_ATR" and "ISRC" are clearly shown.

{17-5_22~2} TKI_ID
A unique ID for a TKI is written in the "TKI_ID". 1In

20 the present embodiment, a two-byte "A4" code is used.

{17-5_22-3} TKIN
A TKI number in the range of 1 to 999 is written in
the "TKIN". Note that the TKIN of each TKI is unigue. In

25 the present embodiment, the position of each TKI in the
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wi th the nunber of AOB FRAMES set for an "FNS M ddle TMSRTE" is the
condition by which an AOB is classified as a Type2 AOB, this |1
of the AOBs shown in this drawing are classified as Type2 A@g?ﬁ%nfbg%og
31A, a conbi ning of Typel +Type2+Tvpe2+Typel AOBs into a single track is
shown. As W€ @/886tbi ni ng does not involve the |inking of th?’é‘é"’?%@%gsAGBs,
these AOBs nay be linked to forma single track. FIG 31B shows the |inking
of Typel+Type2+Type2+ 15 Type2+Typel AOBs into a single track. This
conmbining would' result in there being three consecutive Type2 AOBs, and so

[ hi bited. 20 {17-5 22-18§ 29A B-1_32} Conbi ni f T kswi,t:h, r. t ot
conbi nalTERESUAPRASEE Bhd T95eaoREBS Fhithe UM MAGRGT CRERS 1 0 5 <i ngl ¢
t k sh in_FLG iebf iyn the,&iyst L& j | AGCB,
Lne. contT it RboBaR b BorFer AT 8ar A1 SR80 Wit e BELCReT Aot art of

this tragksi AQE 05  3aduPe3vADB. A+t AGVeRBerzG03 MBde! 74U60
PCT/JPOS%%Z%@E[I'ép%fZA sh*giw's ?he cgse anre the last AOB in the first

track i sop Typel AOB and the first AOB in the next track is also a Typel
AOB. FIG 32B shows the case where the last. AOB in the first track is a
Typels AOB and the first AOB 5 in the next track is a Type2 AOB." As the
second condition' is satisfied in both of these cases, the illustrated
tracks cbh7né_c@mfthed™®hL82%a single track. Wen the last AOB in the first

ok = & TRSRLACR S e o eegtong AP LG b 4 caskdy  Tvpe T

- AOB, to this f ! I"é6wi ng frack that starts
with a TypglfoB wegardigssof, whet herg i e Jt&stis given as the data

size of the TKI so that each TKI in the present embediment

10 is 1,024 bytes long.

{17-5_22-5} TKI_LNK PTR
The TKIN of the TKI to which the present TKI is linked

is written in the "TKI_LNK PTR". The following describes

Lo )
R

15 such links between TKIs.
_When a track is composed of a plurality of AOBs which
are recorded in a plurality of AOB files, these AOB files
will be managed as a single track by linking the ’plura‘;i.ty

of TKIs thaﬁ correspond to these AOE files. To link 2
20 plurality of TKIs, it is necessary tc show the TKI of the
AOB file that follows after‘ the 20R fils of the pres:znt
TKI. Accordingly, the TKIN of the THI that follows ihe

present TKI is written in TKI_LNK PTR.
25
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AOB in the first track is a Typel AOB er a Type2 AOB. FIG 32C shows the
case where the first track ends with a Typel AOB and a TypeZ2 ?@ embep%bs
order and the second 15 track starts with a Typel AOB. FIG 3 iy

case where. Jb égrst track ends with a Typel AOB and a TypeZ2;.ACBrin.

t hat order and A&%econd track starts with'.a Type2- AOB and PETHYRE3ZROB i n
that order. As the second condition is sati Sfl ed in both of these cases,

the illustrated tracks 20 can be conbined into a single track. \Wen the
first track ends with a Type2 AOB and the i mMmedi ately preceding AOB is al so
a Type2 A@3-ghbs-fd r4 r 'ﬁé‘( onbi ned wwth a follow ng track that
starts with a‘TypeIﬁA - hows the case where the first 25 track

ends with two 'Ewaf«A@@wdﬁi@ tck@séggg%qs tggg ﬁétt 215%%318%8%75_!@ F%%r 2003

WO 001 74060 PCTI JP00/ 032g8 Wi th a Typel

satisfi e@Kn bNKsPEasen the elilgbt maTd sSHeeksisanTge conbi ped ltr}_ta%]@
single track. In “this way, when two tracks are to be conbi ned,

i nvest i gafiloHFTa tpery &mer@dséé wieethar able #8 tewchr @@ﬁ&ré@xbbﬁtﬂy tihe
flrst and secon gfrdltlons and the _two tracks are only conbined if they

are fudgé&ﬂ%ri Bi {7 s eSRoRdi tlufbﬁ%rmaﬁéorrblmv@ag descriees t he

updat i ngrefr thex Tipxf or S track is divided. 10 {17-5 22-19
33A, 8} Settings ‘f—glrr theT%C?CA{/%gn FHEFEOBI vi ded FIGS. 33A and 33B show

exanpl esTefI #henkassi nod e & Ioagk4hs b %It%sg#xad%%aqﬂeprfo ?ﬁé wgtsr a(r:]ks.

For these 15 exanples, the cont ent ackiVanager

FI G 27, thiatth ctcmpuser Threiakp asseimefato thay en o f of PR kan reth :ﬁhﬂgon
operation that_divides TrackC into two new tracks, TrackC andrTrackF When

TrackC i st ¢ TEL @R VRded i Ahe THEWNKalK® anfl haskFTKIe, AGEs fshewn
CB%O Al" gener at d 20 cgrrespondl ng to TrackF. FIG 33A shows that
gangs l5rﬂ]’§% L4 i Thot RRATRE421Pe FAG -add gi@KIH5 hasnewnky

gEner ot o4, A, e 1ACPO0R SV 1T 2216, JIA 01 08, ) (gL ing o

the Directory 25 Entrl-es an FAT
of TKI#5, and "TKI#7" is set in the TKI LNK PTR of TKI#6.

As. a result, a playback apparatus can refer to the
TKI_LNK_PTRs given in the TKIs corresponding to these four

15 AOB files and so find out that the four TKIs TKI#4 to TKI#7
and the four AOB files "AOB004.SA1" to "AOBOCO7.SAL" compose

a single track, TrackD.

{17-5_22-7} TKI_BLK ATR
20 The attributes of present TKI are written in the

"TKI_BLK ATR". 1In FIG. 22, the information shown within

the broken lines extending form the TKI_BLK ATR shows the

bit composition of the TKI BLK ATR. In FIG. 22, the

TKI_BLK_ATR is shown as being 16 bits long, with the bits

25 from b3 to bl5 being reserved for future use. The three
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WD 00/ 74060 27 Novenber 2003 PGT/ JP00/ 03298 Wen the AOB file "AOB003. SAL"
is divided to produce "AOB002. SA1" the directory entries and WAbLSD03
have to be updated. This updating is explained below FIG 34A shows how
the SD-Audio Directory Entry in the SD-Audio 5 Directory to_which %Fgg AOB
file "AOBOWR.08R4060he| ongs is witten before the file is di ViEFI"#e® a0
file "AOB0O03. SA1" is divided into a plurality of parts that are stored in
clusters 007, 008, 009, OOA . . . 00D, OOE. In this case, the first cluster
nunber for the 10 AOB file "AOB0O03. SAI" given in the directory entry is

witten as "007". The val ues, (008 009), (00A) ... . .+ Q0 are
al so w Rk'%h "F]OIPh@lEAk?avglou? (?(5)7é "g%)%g 5@9?g8%YAtheoﬁé%%§%gn |kng to

t he cl u?rgésl.ﬁ 7, 008, 009, OOA 00D. ~ _ 15 Wen the AOB file "AOB003. SAL"
is dividéed so that its . _, latter part becones the new AOB file

"AOCB002. SAL", gheérsne tkansreespdndd kenamenpxiensiteniciandhe vauneer . of
first clusters in file" for the new AOB file "AOB002. SA1".are added to the

SD- Audi o*alis ectier wreintten Enl Gha84BKIhBIK FRR 20thhe SRtAuTho Dbrectory
Entry in the SD-Audio Directory to which the AOB file "AOBQ03. SA1" bel ongs
is whittheratfeen eopref| 80 ABOLBreAk lhas "Hh deVedéd: THLIFI G 348,

t he cluster OOF stores copy of cluster. O00B that ,i udes the. boundary

i ndi cat &P By PRETNGS & s Dfé“%li‘%’ai:?sﬁg Ehe paldie T%rt%so‘fr%ﬁgeﬁw file
" AOB002. ' \IIE‘E{T%} s Q0h4080. atfol | ow

t he par tﬁ%%ﬁﬁ%@%‘_%%ﬂ:ﬁ% cl %t}:srg%%%ﬁ% égg o%gg-gltrﬁqﬁéggﬁggféegs (()EO_C, 00D,
O0E as hefosereodi 5@ d Meehiiz¥r PaFLcRP )t henAQR The e (ABOAS wBALten s s
toned in the cluster OOF and the remaining parts are stored in the clusters
00C, s ODD, tREETKTMELKI ATRsI tdfenthat @K thembeproesosd tbudO&S in

file" for the new AOB file "AOB002. SA1", while (000, %OOD) : %OOE) are
wri tilfen imtbetnbdeAT afikhesc DBFX 0TS GEH t T isdre 88 p&AENEE £ BT ERE

| ust 00F, ,,00C,_ 00D, aad,QOE. 17-5.22-19 33A.8-2 35A 8}.Sett] f
Cho” | nf or Rt SR SR HSE L AL A Ak Th 81 b g ToaBiries ot thger 9 °

i nf t] j i f h i L84 sACBOQR <SAL!

thi o 112 e e T L R G et vy ot Frog T o the
FAT val ugs t e @ererald R ax T KtH08 e dt vhgels tHeaaoka fthef eedeextawd Kinds

of information fields in the ,
toas "End_of Track™). Whena TKI is unusedbut-a TKI region
15 exists, which is to say, when there is a deleted TKI,  the:
value "100b"™ is written in the TKI_BLK_ATR”(this?setting
is hereafter referred to as "Unused") .” When a TKI is unused
~and no TKI region exists, the value "101b" is written in
the TKI BLK ATR.
20
{17-5_22-8 19} Example Setting of the TKI_BILK ATR
The following describes the settings of the.
TKI_BLK_ATR for each TKI in the example shown in FIG. 19.
By referring to the TKI BLK ATR of each TKI, it can

25 Dbe seen that the four pairs TKI#1 ("ACB001.S21"), TKI#Z




TKI: These are (1) information that can be copied fromthe original TKI and

(2) information obtained by updating the information ir_ the %}ﬁ! .
The TKTXTI DA and | SRC 20 are the forner type, while the BIT, HN&JG l\%ﬁ#

and ot her iwbaomadsbon fields are the latter type. Since bot hP&y,g@@,@‘z%
information exist, the present enmbodi ment generates a TKI for a divided
track by copying the original TKI to produce a tenplate for the new TKI,
and then dividing/ updati ng the 25 TKTMSRT and BIT in this tenplate and
updating the remainin WO 00/ 74060 information fields. 27 Novenber
2003 PGTMW%%Q%A{’—'PG FHA sho WL 2AORD Cais8riMere amd ADBIRRAME in an AOB i s
di vi ded. [T, | in FIG 35A shows the four AOB ELEMENTs, ACB
ELENENT#(] %@dé@w%ﬁﬁg CASE EEVERTRPRG ’éﬁdSRmJ@JEWENIMkSrh@m@m

| engt hs th I\/ggll e th he ur T RT
entries g}we #g&e : dlg %lé%l 8?‘ g%&rngsﬂ%ﬁ}%n oh set in
AOB ELEMENT#2 4 rbflﬁ_ﬂrgéﬁ,n AOB ELEMENT#2 is divided i nto a f| rst regi on
(1) made up of the frames | ocated before 10 the i ~oundary bdl and a second

regi an (2) conPobsetLsf Bilke ATRMES tRUaued Afdear 4o hoyadary ﬁdéckF' G 35B
shows the two AOBs AOB#1 and AOB#2 obtai ned by dividing the A0 m dway

t hough AtJBeEEEMEm#(zATi% JA 7L 2P-119 B3A B: 3'ER6Y_SEt Tinwchf, t hadBthe _ FIG
36 shows %Qé&é% Eg%when an AOB is.divided as shovvnln FIG 35. The
ACB shomﬁ RER o I P ¢t FX It LBotmidary "B oTiet ACE: ITp2o#lced by
this div n [.u g ELE NT#1 and 20 AOB

L VN L e S e e e o Sy O oGP B SR TR S 5t he

Lhr ee ACBoBENFITS, :ACR (RLEMENTIL AR ELRMENG) Ff%ﬁenf"ﬁ% ofet ag In

FIG 36, these AOB ELEMENTS have al so been gi'ven ri-angular s to

show® t henset(f'iRoR) ©f . $he"25 civERSs pahidiasy | p6l vead: § nshhe TR 56
correspondi ng to these 82 27 Novenber 2003 WO OO 7C060 PCTI JPDO’ 03298

ACBs. ThBLERGRAaM# iwh Wiel triacst, fauds tre AGEE1fifliech( 1A0B007.SAL™)
obt ai nedb§t hi_sdi VICEI:' ACB_ELEMENT#| andACB ELEMENT#2 that are included in
AOB#1 ocT 5595%’& n@o’?ot 3@ stef 00/ < tast aadBACks handl ed as being

data | ongth A ShASRGT 4t hASeh BT BROSPRS Gom, TBot SRS the boundary
bdl thatccbﬁr@"s@%ﬁﬂhﬂ@ tHo® < Usteh 98Acrdance with the settings of
15 theTKI_BLK ATRintheTKI, it canbeseenthatthe combina‘tion
of TKI#'* and "A0B001.8A1" composes a first track (TrackA)
leew:Lse the combination of TKI#2 and "AQOBO02.SA1" composes
a second track (TrackB) and the combination of TKI#3 and
' "AOB0O03.3A1" compeses a third track (TrackC). The—¢ o
20 combination of TKI#4 and "AOB004.SAl" composes the first
part of the fourth track (TrackD), the combinations of TKI#5
with "AOB005.SA1" and TKI#6 with "AOB006.SA1l" compose
central parts of TrackD, and the combination of TKI#7 and

"AOBOQ7.SAL" composes the end part of TrackD. Finally, the
25 combinationof TKI#8 and "AOB008.SAl" composes a fifth track

57




so that the Sz, DATA for AOB#1 is given as the anount of data fromthe
region ndO to the boundary bdl in cluster 10 O0OA. The "FNs 1st. I N r
AOB#1 is the sane as before division, while the "FNS Last Twmg@%rgrﬁ#l
differs fromthe value used before division in that it now indicates fhe
number of MMEROEFom the start of AOB ELEMENT#2 before di vit§ToR¥E4he
boundary bdl. IS The foll owm ng descri bes AOB#2 which is obtained by this.

di vi sion. AOB ELEMENT#|, AOB ELEMENT#2, and AOB ELEMENT#3 that are included
in AOB#2 occupy cluster 00B to cluster 007. Cluster OOF includes a copy of
the content of c¢luster OOA. The reason cluster OOF stores a 20 copy of
cluster @Rai‘:s!{q)hat cluster OOA is occupied by AOB ELEMENT#2 in AOB#1l, so
that it is necessary to assign a different cluster to AOB ELEMENT#1 in
AOB#2. AOB ELEMENT#1 in AOB#2 has a data length that starts not at the

begi nni ng1et sclast oy OQRr g ml the boundary 25 bdl that is present within
cluster 00r , S0 that the™SZ™DATA 83 27 Novenber 2003 WO 00l 74060

PCT/ 3P00/ 032g8Ther pAGB#2a ¢k pevdandel Khearmmtkof sdagd focmpaededsodrt of
cluster O0B to a point mdway through cluster OOE plus the data | ength of
the parttoe @GRt eecoTRastcipi 8ebROROE ELEVENTAS SBRTHENFarto od A

ELEMENT#2 in AOB#1 that is ipcluded in the copy qf cluster O00A stored in
cluster B6FWIdedsent d el hfdd o ACB%Z,%%SEO JtI‘Ill:gt the DATA Offset field

in the BIT of 2 ot j £t fi A NT#R el
:A(rlB#lei ncl ugedﬁ%cléugtr}reé%%ﬁ #%négggggébegg g?ilrrf%rlgrﬁ % E%igi/gf hg?ﬁ: \r/]i si on
of the A%trﬁsé"!faliagrb%@]é’ dﬁ@?ié@o@—@@”tkﬁ@tk inel wges tihe shoundary for

- the division being divided into two and in the other AOB ELEMENTS

posi t i oneg hafmreManfl tafd 61 rsheTHIIW dede AGBELEMEND thratnaad uibhagged. As
a result,. the 15 "FN. Last TMSRTE' of AOB#2 is set at_the-same yalue for
the 1MOBtEEENENTH I el @Reodi Vilst cPrrafgPCREling AOB is written

into the second and following TKIs for the track.

{17-5_22-10} TKI_AOB ATR
- The encoding conditions used whén prOdﬁCin§ é§i%éB}
15 whichistosayinformationsuchas (i) the sampllngfrequency
at which the AOB recorded in the corre-sii:':ondi'ﬁ-gﬂ AOB file
was sAa'ampled, (2) the transfer bitraté,' and (3)"'thé'nﬁfni5er
of channeis, is written in the "TKI_AOB_ATR" in a TKI..AV’_#‘VIr‘he
- bit coﬁ.pos itionof the TKI AOB ATRis shown within the broken
20 lines that extend from the "TKI_AOB_ATR" in FIG. 22.

In FIG. 22, the TKI AOB_ATR is composed of 32 bits,
with the coding mode being written in the four-bit field
from bit b1l6 to bit b1S. When the AOB is encoded according
toMPEG-2 AAC (withADTS header), thevalue "0000b" is written

25 into this field, while when the AOB is encoded according
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"FNS 1st TMSRTE' of AOB#2 is set at AOB ELEMENT#| of AOB#2, which is to
say, the nunber of franmes included in the part that follows t N%%%gﬁﬁdé:i
once AOB ELEMENT#2 has been 20 divided. {17-5 22-19 33A,B-4 3 f etting of
the BIT FI G a nore specific exanple of changes in the BITS as a
result of t%&éy@%ﬁgﬁn of a track. The left 25 side of FIG 3VCHANRAEH
exanpl e of the settings of the B4 27 Novenber 2003 wo oanaobD

PCT/ JP0O0O/ 032~8 BIT before division. In this BIT, the Data Ofset is set as

"X', the SZ DATA is set at "52428", and the TMSRTE Ns is set at "n". The
FNs 1st TMSRIERES 1 Atz " angs. ,. FN dle TMBRTE is sef at ".4
frames", and the 5 FNS Las(?&m?svésgﬁea{\%my&%ré‘r‘?e?rlfhgfee?rgﬁ%hgflde of
FIG 37 showsatheisethibbgiedbdowr-Bl 1S PLHOFURAE Mtegﬁ i2Micp{ QN @fm track.
When the AOB corresponding to the BI T§on t he ﬁef“{yy eagfq\{ﬁjé? % 1§’

di vi ded ashshowiua FOGLORBA L% herDatarffsethiin tdwe=BKT 10 of the first
track produced by the division is set at "X" |like the track before

di vi sion", the Thg DATAats ugridtwier cenheddate Hren@idB i@ Wrooteheist art

to the diyision point, Q _and the TMSRTE Ns is set at "k" which shows the
nunbe oftq’ﬁsﬁfgg‘%ﬁ?é@ ]ﬂ‘%gfjt E?éftf“ier%@ HMBRY1éneng gt B ki WhenTVBRT
entry. T | St ddl BRTE. are respectively set at "80"
and " 94" ?gxss ?ncgﬁgggﬁ%{@fﬁy?%g?%g%’ﬁg;%?e?a?&ﬁbws Mag?ﬁ%e t he
final AOB BEEMENThHiR OB gf Lhg Frijkst 4t c v 8hgn
ir_cludes "p" AOB FRAMES, the Fl\lsaLagtstl\}B P‘éf’%feit Egt%" t&lﬂ’ﬁrsgrr%iséj'BZD In
the BIT ofhihe wéwond:ie an®Bpicdecatbdydt Becdind:sh@ntot Rerchates Ghtset” is
set at "R', the "SZ DATA'" is set at (original SZ#DATA "52428"-data | ength
up to di vidP8n.psi Heloe Pedween TMERTERNG I'§64et satvr'inttierl ilodncedeby

addi cr]i% og__g %f.or t he CI1<t TbISRT .entry that is newy added as a result 25 of
the divi $ToR)-T §THIRD RSO bR ITvERT MRERLled arfm KMPES LSE7 adtehber 2003

_between "le6" and "80" is written into this field, while

when the AOB is encoded according to Windows Media Audio
(WMA), a value between "8" and "16" is written.
The sampling frequency used when encoding the AOB is
15 written in the four-bit field between bit b7 and bit b4.
When the sampling frequency is 48kHz, the value "0000b"
is written in this field. When the sampling frequency'is
44 .1kHz, the value is "0001b", when the sampling frequency
is 32kHz, the value "0010b", when the sampling frequéncy
20 is 24kHz, the value "0011b", when the sampling fregquency
is 22.05kHz, the value "01l00b", and when the sampling
fregquency is 16kEz, the wvalue "0101b".
The number of channels is written in the three-bit
field from bit b3 to bit bl. When one channel (i.e.,

25 monaural) isused, the value "000b" is written inthis field,
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WO 001 74060 PCPlI JPO0/ 03298 kth TMSRT~entry to the nt'' TMSRT entry. The FNs
M ddl e TMSRTE and FNs Last TMSRTE are set at the same val ues asyiamnbBl 2ho
before division, which is to say, "94 franmes" and "50 frames" respective?y
5 The firs (g, EMENT in the AOB of this second track in p p"
AOB FRANES,VI'QW%OEP "99-p" is set in the FNs | st TMSRTE of tc%éelg%flﬁ"lo'm%s
corresponding to this track.. ;17-5 22-19 33A, B-5 38} Setting of the BIT IO
FIG 38 shows the TKTMSRT after division. The follow ng explains the
settings of the TMSRT first. The TMSRT of the first track ir_cludes the
TMBRT eniihiiq% fyrim thgof &hahnEVERT :;en:.t.;,y Plethe AGR hefade €haisadieto the
kth TMSRT entry, which is to say, the TVMSRT entries #1 to 15 #k. It shoul d
be not ed"bbere't hhs Wihre tAHh ELEMENE#K fidwltdincl udes the boundary for the
division only includes region (1) , so that the kth TVMSRT entry only

i ncl udes a dat&hsi Ewedme—gsbbrfdieﬂgi foomhbs triegiloho Pt 20The mBRIVER t he
second 20 track includes the TNBR]F-?IEe tries.fromthe kth TVMSRT entry of the
AOB bef oE®IdifHERER USGRheP Rt TFME g?ﬂ?yk?ov\hi ch is to say, the TMBRT
entriﬁs #k to #n. It should be noted here that the AOB ELEMENT#k that

i ncl udes the boundary for the division only includes region (2), so that

the k"' 237INSRI>eflny aipe i ncludes a data size corresponding to this 86
27 Novenber 2003 WO (;Q. "' 74060 regicn (2). pCT/JP00/03298 The copyi ng of

the TKI is accomparied byntherditdehob avdndded i Rgcofir direy TRAMBRTiand t he
BIT, and once the remaining informati on has been updated, the TKIs for the
new t racksispenducésthePKERe dilvi EL6n 3 ) [tibe rovhesteines exeesdaBay as

when conbi ning tracks, the ACB files are not de rggted 0 that Lwo tracks
can be pESERR RSy IR T diRRyE & A0E 1e ISPTrEREsOEntREpt 8BCst af*E. S8PHEe t he

B0 TO0SY e ARablEy Dol NIVl VEoBEINN 10 BAd RnRDeTvRLLeN, he

t0 n o) ing a track can suppr esséed 1S" neans t hat
p g g pp

tracks canpbecedifed-eyvem Byqaa p#@zb)a&&iﬁ?rwfﬁw%rwih&d LAkt £guprBaEssi ng
power. This conpletes the explanation of the TKI. The foll ow ng descri bes

the Pl aylfiisilsd BotlEe}bPtapki sirvhnagerbAs showedyrthegbr oken Iines h5 in
FIG 17, the PlaylistManager shown is nmade up of ) ,
Pl ayl i st MariteyeRe Cotrstimg T ohePPEREE) (#dd)ndsayitig-tee 20 Heayfeersbitored in

P TR it PR D gLt ot on (OPL) Tor manaai
el LYo B (g Bogt? p B, 59, #8) FaosBhien 1 whar et o
‘twelve-bit field between bit bl2 and bit b23. A - '
Year-of—-Recording code (ISRC#6, #7) is written in the

eight-bit field b24 and bit b3l. L

| Thé First Owner Code (ISRC #3, #4, #5) is written in

20 the six-bit field between bit b32 and bit b37, the six-bit
field between bit b40 and bit b45, and the six-bit field
between bit b48 and bit b53. The Country Code (ISRC #1,

#2, #3) is written in the six-bit field between bit b56

and bit b6l and the six-bit field between bit b64 and bit

-25 b69. A one-bit Validity flagis written ina one-bit field
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25 by the broken Lines h6) the DPLI is conposed of 87 WD 00J74060 27
Novenber 2003 PCT/JPOQI03298 Default Playlist General -1 nformabi Rpditeksdos
and Default Playlist Track Search Pointers (DPL TK SRP) #1, #2, #3, #4 . .

. #m As s he broken lines h7, each PLI is conposed qf i

Gener al In;\gwarrg)t:)iy{lgpl (PLA@);=5 and Playlist Track Search Poi ﬁgﬁ%@%ﬁeﬁm
SRP) #1; #2, #3~ #4 . . . #m The DPLI referred to here differs from each
PLI in the following way. Wiile the DPLI has to indicate all of the tracks
stored in the flash nenory card 52, a PLI does 10 not have this restriction
and can iBgiceed apy BURDeof theidfacksy @écﬁgg@,ﬁdfp Art8HE can
possibilities for the user. As representative exanples, the user can

gener at ebBl dylirsd - inf GSTRI ®D: 1 odisc atiaguRBhy A Sok herk £8ver i bar acks and
store this Playlist Information in-the flash : 15 nenory card 31, or can
have a pPagbadcdpparardsingtGadei dAIIBChErerate Playlist |nformtion
that:only indicates tracks of a certain genre, out; of a plurality of
tracks stored in the flash nmenory card 31, and store the resulting Playlist

| nf orJrat i, on _i e, kI _r?\;\gor ard 20 31 . {17-7 18} | 3unber of Playlists
ei t{'?gatsg- 1> §§g’ho ié/n:c

and ues -AS |G 18, a maximumof 99 Playlists c_._ be

t d tir .~ N [ dat; I fo 1
Bl ay | i stNanager i nf Gt ok { PLE ) Shd " Er e e e o Nogerber 3056 06

00! 74060mpE8GiTRY04N3RDS Dafeuk] Bhaylnss tAkordmii onetDRNphsialiss, fixed

at 2;560 bytes. Each PLI "has a fixed length of 512 bytes. The "DPL TK SRP"

i ncl udedshewrhet!DeF 2GEt. R3/ &80 RAEor mation i ncludes a "DPL TK ATR' and a

"DPL TKIN' . On the other_hand, 5 the "PL TK 5RP" field included in a PLI

i ncl udes only AS"PIOYR GRPLG -TREAS o7 Rk 66 CREPPPEATRIAFRATRLOTKSHT and PL

TKI i el i i Fl G 39. 17-8_39-1}. Fo of DPL TR SRP_10. FI G
36A Shove ERE FORTABSeS o ek Shrf 2P the b08R Svie BeLLTR A

itt } h t Aot i i ) SRP all TR i
witten PRCEReetar A 2et Al dhd Qb IR TE SR el brr T B0 PhE BAIAR e
are resepyeed frar tfhe ueethuseytky EherMERTRUNREIFi S1MN bhizeN ddctPeelPla TKIN

that occupies the Oth to 9th bits in the DPL TK SRP. This enables a TKI to
be speci Feed o fron 886 &k imtt ot ot leePLLIRIBRRE, an FNs_1st TMSRTE
field that occupies a region from the 72nd byte to the 73rd
15 byte, an FNs_Last_TMSRTE that occupies a region from the
74th byte to the 75th byvte, an FNs_Middle TMSRTE field that
occupies a region from the 76th byte to the 77th byte, and
& TIME_LENGTH field that occupies a region from the 78th

byte to the 79th byte. |

20 Each of these fields is described in detail below.

{17-5_22-12 23A-2} DATA Offset
The relative address of the start of an AOB_BLOCK from
the boundary between clusters is written in the

25 "DATA OFFSET"asavaluegiveninbyteunits. Thisexpresses
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20 FIG 39B shows the format of the PL TK SRP. This is a ten-bit field in
which PL TKIN, which is to say, a TKI nunber, is witten. {17 §N§%%} 003
Composition of DPL TR ATR 25 The broken |ines h51 and h52 tha rom
t he 89 V\D 0l 14060 27 Novenber 2003 PC3'|JP00103298 DPL T'ﬂﬁéﬂﬁ)dﬁfﬁ %56
39A show an” fﬁﬁfﬁg setting of the DPL TK ATR. As can be seen romi5
drawing, the DPL TK ATR is set for a DPL_TK SRP in the sane way as TKI BLK
ATR is set for a TKI, which is to say, the DPL TK ATR is set at: 5 one of
"Track", "Head of Track" "M dpoi nt of Track", and "End of Track". In nore

detail, whensihe JKhn DHy6aLeMabYalHECTKEN 48 ASEG RN nanabediELEdk ect
(AOB) correspondl ng to one conplete track 1s recorded in the™OB file

correspongdi sgel @xampbe, i wenaked st fécordswkenrddivo TKEoBIACATR ofi t he
TKI is "Track") , the value "00b" is set in the "DPL TK ATR'. When the TKT_
i ndi cat e@l HleshendKpKyi saugedl angl OB AAtID Wit lees {ACB)1leberasponerag to
only the start of a track is recorded in the AOB file correspondl ng to the
i ndi cat eEaIS FRL2 (Frack ren Yhechkd %Elbqﬁﬁﬁ%@k?ﬁe TRe PAIA of

Track"), "001b" is,set .in the "DPL.T .

i ndi Cat e?j b ?aéfﬁ ]138 %%Edtogh%l"%n" %5-1"3 aeg FE&)&] c]%r‘“?lets onEii ng to
a m dway tvr@cg LS 8GR deds i B stthe AR |Ie correspondl ng to the 20

i ndi cat eﬁﬂ%é:’ " vvklllenq'%e Tle<l BLK ATR % the TKI is "M dpoint of
Track"), the vaI ue "010b" is set in the "DPL TK ATR'. Wen the TKI

i ndicated by the TKIN is used and an Audi o Object (AOB) corresponding to an
end part {3-&_{3%ck2i 23Pectlr diEiDATAe ACB file corresponding to the 25

.indicated TKI (i.e., “when the TKI BLK ATR of the TKI is.90 27 Novenber
2003 WD 00l 740 bep@:arraﬂm@@?g%an%%?w%cﬁx?reﬁﬁ@%épuféytél%l Ps set

" ' » Wh h
:Jzuts d a??gl_‘f"ggt%%% rjerbi g%: '@glﬁérél y g’s%é‘%’iTsK%‘é%lg corrijspon#glg
when a ?&; &lﬁélB‘éle%h%ebﬁt e 1(d +& th@ﬁgawmh%fo%eELﬁ&A{&ﬁé theeTK zbs

"Unused" e va 106h" is set in theDPL TK ATR. Wen the TKI

i ndi cat edabyihkegld M 5: Uiplieed fantdenal ikl aregiote hascibeeni eet abl tkked,
which is to say, when a 10 TKI is in an initial state, the value "101b" is
set in thevaddEd TRraERthat follows the AOB_BLOCK can be found. .

15 {17-5.22-12 23A-4} TMSRTE Ns , L N F A
The total number of TMSRT Entries included .im an:
AOB BLOCK is written in "TMSRTE Ns".

{17-5_22-12 23A-5} "FNs_1lst TMSRTE",
20 "FNs Last TMSRTE","FNs Middle TMSRTE"Y
The number of AOE_FRAMEs included in the AOB_ELEMENT
positioned at the start of a present ROB_BLOCK is written
in "FNs_1st TMSRTE".
The number of ACB_FRAMEs included in the AOB_ELEMENT

25 positioned at the end of the present AOB BLOCK is written
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Si'nce the nunber of a TKI is witten in the DPL TKIN, it is clear which of
the plurality of TKI corresponds to each DPL TK SRP. The posi t{

DPL TK SRP in the 15 Default _Playlist _Information shows when %%g&iggeFMB
correspondi R bddobie TKI that in turn corresponds to the DPL TK SRP will be
pl ayed back, i.e., the ordinal position of the AOB in the DefRtA4PePOZEAPB| St .
As a result, the order of the DPL TK SRP itens in the Default Playli st
denotes 20 the order in which a plurality of tracks will be played, or in
ot her words, determ nes the playback order of tracks. {17-9 40-if

| nterrel atri ohSNbp IBestwermskirgDef ault Playlist laformation, TfCl, and ACB
files 25 FIG 40 shows the interrel ati onship between the 91 27 Novenber
2003 WD 00! 74060 POMBRIOCI3R08 RizZauts Fheyhiveld hrf bRt A6R. cthelie. and
the AGB files ghe second, third, and fourth levels in this drawmng are the
sane as CRA¥Frifoms : afndthRi sddwvedsdi bhel @nd % £ apHespreliama

TrackMan i ing .ei,ght TKI and eight 5 AOB files. FIG 40 differs

from FI G%Q%—E:sﬁei:#gt wgutﬁ}'g Sho n@aﬁfh@&t%ﬁﬂgﬂwlimthﬁf oigatlicon Bgi ven

on thefirsid exek. i i g Il di vi siqns shown in this box showthe

ei ght DPL TK SRP-i n?ﬁfﬁedb% né é-‘tlfg# aut't %’?\J@I\p% digr FHRRTBN: The upper

part of each dmWesiOmn we bhe 1R i he | ower part. shows
oo b O AN

the DPL TKIN. As shown by the arrows 4-S WILtten-i@ 40,

DPL TK SRh&l Zowindkl #hcare 1el Ared, 23Caig %Tﬁrﬁﬁﬁ#%ﬁ@r%m Elelll TX

SRP#3 and TKI#3, and DPL TK SRP#4 and TKI#4. 15 Lookimy at the C ATR

fields i % RE BEICYH@SRPLL| theapride saeh hhl i'sEHaskds hasabesncset ifor each

of .. DPIEIEK SRR#! .DPL,,J:E@RP#Z DPL TK SRP#3, and. DPL TK SRP#8. I|n ot her
t he

wor ds, ot~ conbi Hat - oHe - DPNFRIEREAE 1D F&) AFCHACBOA 0S4l " ) WhBBL TK

SRP# 20hEK : 02.SA1") , TK 3 - TKI #3(" AOB003. SA1"), DPL TK
SRP#8 -~ TKI Eg%{%%ﬁﬁbﬁ%)& élo%%sjb%ngBE Fidr QEpHFEGs Itﬂfﬁé%kgf)ménMi | e,
none of PPEVH&SER i DRLoF » Fipihm SRP# a TK SRP#7 has a '
DPL TK ATR set asﬁgeélr%ﬂ agk'l'%l §5§§? ead, t%-ﬂeéTDgg ?‘k"’s%%é%o%‘?sopi% NAFR i s

set 92 the Nearmbel20003 WG 00t 74666 RGTI 4RA0/03Ry8 8k aHead ﬂ%gEaCk",
the DPL TK ATR of DPL TK SRP#7 is set at "End of Tratk" and the "TK ATRs
of DPL TK SRP#5 and DPL TK SRP#6 are set at "M dpoint of Track". This neans

that TKI #-( 5" AB( Al" ) ; which is related 5 to DPL TK SRP#4, is the
start of{q%1 tr5 &%3%%% '}ACBOOS. SA1") and TKI #6(" AOB006. SA1"), which are

15 .. FIG. 23B shows the number of AOB_FRAMEs indicated by
"FNs_Middle TMRTE". In the same way as FIG. 14, FIG. 23B
shows the relationship between the sampling frequency and

7 the number of ROB_FRAMEs included in an AOB ELEMENT in the
middle of an ACB BLOCK. N
The relationship between the sampling frequency and
the number of frames included in the AQOB_ELEMENT shown in
FIG. 23B is the same as that shown in FIG. 14, which is
to say, the number of frames in an AOB_ELEMENT depends on
the sampling fregquency used. The number of frames written

in "FNs_lst TMSRTE" and "FNs_Last TMSRTE" will
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respectively related to DPL TK SRP#5 and DPL TK SRP#6, are m ddl e parts of
a track, and TKI#7("A0OB007.SA1"), which is related to DPL TK SRR&/embes2doie
end of a track. 10 The DPL TK SRP entries in the De faultPlaylist show in

what or derg}f& s corresponding to each TKI are to be pl apeg,pagzosihe
DPL TKI Ns If K SRP#1, #2, #3, #4 . . . #8 in the Defaul tPl aylist of

FIG 40 indicate TKI#l , #2, #3, #4 . . . #8. As shown by the arrows (1) (2)
(3) (4) 15 (8) , the AOB file "AOB0O0l. SALl" corresponding to TKI#1 will be
pl ayed back- firs t, "AOB002 . SAl" corresponding to TKI#2 will be played

back se amAFBRA03.; SAL" e rasRONgE NghE0 nlfFSr Widdi theepl ayied back
third, and "AOB004. Sﬁ{l" corresponding to TKI#4 will be played back fourth.

20 {17- ¥ MEsan@ en@BRrENgsthoughheherfaubinRiaalld stiremd sPhaglsient

I nformati on FIG 4i Shows exanple settings for the Default-Playlist and the -
Pl ayl i stin rfer ARE GLEMENG Stk U5 s&asthebsl/ivn sag PIfCFn@GQBLﬁ%ﬂCér 41, the
box on the first 93 WO 0Ql 74060 ZiéNove eIEFO,2003 PCTI JPOO 03298 | evel

shows t R ®eFadNesPI G T 8t 10whi S L hateh xe€NGd he second I'evel show

the PLIs,_Th |l dli viShons in &h i ng t t Playli st sh
the & ghiTIPLLTR SRS VAT oo et LdbHs 5mn SEne Lo Ul PraviTst . while the

smal | diwhsions ddi d hevbeyes =l | ustrating each PLI show three or four PL TK
SRP val ue%l.%*ﬁe settTng o?@tshe TRIN of each DPL TK SRP included.in the

Default Playlist _Information is the same as in FIG 40, However, the
settings of the TKIN of the PL'TK SRP t0 included ir. each PLI are
conpl et ef ¥7dbf R@dd_26}t hBxammle ef DPLStRISRP, AQBZELFEMENT Cor r espondence

between the DPELIGTKQ"-ISRsPh%Qads ttrl]'lee clusters 007 to OCE that store the

10 RAOB composed of AROB_ELEMENT#1 to AOB_ELEMENT#4. The
following describes the settings in the BIT when an AOB
is stored as shown in FIG. 24. AOB_ELEMENT#1 to
AOB_ELEMENT#4 that are stored in cluster 007 to ¢luster
Q0E are indicated in FIG. 24 by the triangular.flags',-,with~

15 TMSRT.entries being set in the TKI for each of-AOB__Ei;Eb&ENT#l
to AOB ELEMENT#4. ' Vo v ibhaod Een

In this example, the first part of AOB-ELEMENT#1 at
the start of the ROB is stored in cluster 007, while the
last part of AOB_ELEMENT#4 at the end of the ACB is stored

20 incluster 00OE. The AOB_ELEMENTs #1 to #4 occupy the region
between md0 in cluster 007 tomd4 in cluster OOE. As shown
by arrow sdl in FIG. 24, the SZ_DATA in the BIT indicates
that AOB_ELEMENTs #1 to #4 occupy a region from the start
of cluster 007 tc the end of cluster 00E, and so does not

25  indicate that there are the invalid areas udO and udl in
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TKI 15 FIG 42 shows the correspondence between the. DPL TK-SRP and the TKI

using the sanme notation.as::in FIG 40. In F1G 42, Playlist I p#&%ed

of PL TK SRP#1,. #2. #3. O these, #3 is witten as the PL TK _&INE?W&(I%
itten as the PL TKIN of PL TK SRP#2 and #2 20 as the

SRP#| ; whi | I, S W
PL TKI N of ‘%(L) 42‘241%9@#3_ This neans that when tracks are pl ayBHTHREKI3298
according to Playlist#l1, a plurality of AOBs will be played back as shown

by the arrows (11) (12) (13) in the order AOB#3, AOB#l, AOB#2. Pl ayli st#2
is conposed of PL TK SRP#l, #2, #3. O 25 these, #8 is witten as the PL

£31's weitlen as. (ha BI TN OF PETT G SHACFOUEN ROTRETRIRBF L T
SRP#3. Thi s meansthealothien kaaeks @ie pbRYsq pa -ﬁ@g@ﬁggi Q%%Agp%%l i st#2,

a plurality of AOBs will be played back, as shown egarro (22)
(23) 5 iwndPhenet dell AOBESB, aAGBES; e AWE| i nWRILGH: tSx §0083Y arid) FoBOoRRket el y
different order to Playlist#1. Playlist#3 is conposed of PL TK SRP#1, #2,
#3, #4 2¥ReDNPL PRIGEREefhbyeAPB THCERPRT #1lo o4 s0R EREpENT#ely BEe as #8,
#4, %3, neans that when _tracks are played 10 back according to

QA#%' Thi

Pl ayPi S AR i Rri By V6F AGBSTINE BIfe BHE§ed thackleratbl PEnth&i & st
AOB#8 t [0 i I d_back as shown by the arrow (31). Next,
ACBH#4, %ﬁ%a%%ggﬁaggﬁﬁt %@l%gnbﬁsg%rsféf(@ ArROBLEYER Bk 8s shown
by the afspwhd2ktA¢ esrtahs, AASBHS specti v, ccnpose
TrackC and TrackA are pl aygjééb?ck —as s omﬁ%%%%‘%??%még( %%‘)e :fn%%gq. --
Of specieaf aotwstear e003.that when a track is conposed of a plurality of

TKI, only the TKI_nunber of the start of the track i s witten into the PL
TK SRP entry. 4 i e 26, det@i AOBWAILEMENEY DRbcTKOSRR \malrees. g Veromn t he

?‘?’Lﬁgl&lt %@é{#i}c#}gln%g?bb?ﬂg&gg%ggg %ﬁé&%r—'t 553%[ TK SRP given in a set
of LAt Lot | gt aaiggnesdengyant, pesd he adicate ablafour, T g0y (s

27 Noverner2008e. réh@ 0 4088rt of the cluster being occupied by
ACB_ELEMENT#2. RAOB ELEMENT#4 occupies a region from md3
midway through cluster 00C to md4 midway through cluster
15 C0E. Inthisway, AOB ELEMENTs may be stored across cluster
boundaries, or in other words, AOB_ELEMENTSs can be recorded
without regard for the boundaries between clusters. The
~"ENs_1st TMSRTE" in the BIT shows the number of frames in
AOCB_ELEMENT#1 that is located in clusters 007 and 008, while
20 the "FNs_Last_TMSRTE" in the BIT shows the number of frames
in ROB_ELEMENT#4 that is located in clusters 00C to OOE.
In this way, AOB_ELEMENTs can be freely positioned
without regard for the boundaries between clusters. The
BIT provides information showing the offset from a cluster

25 boundary to an AOB ELEMENT and the number of frames in each




to TKI~7. PCT/JPOO 03_98 On the other hand, a DPLI including a plurality of
DK TK SRP has a data size that is no greater than one sector Q’PH \i,e%bg;,%%y,s
| oaded into the RAM of a playback apparatus. 5 When tracks aré€ pPaye ack

according tQ _a Playlist, the. playback apparatus refers to t RPS
that are-le Eé’(ﬂ'ﬂi‘%o its RAM and so can search for TKIs at hFﬁﬁ%B@?. pl ay

back TKIs (AOBs) using a PL TK SRP that only indicates theTKlI nunber of the
first TKI, a playback apparatus searches 10 the DPL TK SRP |loaded in its
RAM based on the TKI indicated by the PL TK SRP and judges whet her the
current tyace-j sugeposed of a plurality of TKI. If so, the playback
appar at us executes the appropriate procedure for playing back all of the
corresponding TKIs (AOBs). 15 As described ai ~ove, the Default Playlist
and=a.__:: .. plurality of PLIS are witten in the Playlist Mnager-.
~ 1 f-: differ2n22pldy 2k Gsederf tihe Mumbeenoifh Fdend¥PlgivenNsiandakh TKI Ns
of the DPL TK SRPs and PL TK SRPs conposi ng..>uchplaylists, it becones
possi bl e AQB_FBEMBHEK AGPRT Rdiff ere=~t 20 orders. By offering a variety of
pl ayback orders_.to in this way, the user can be gig‘en t he .

i

ipy 6351 ¢ -t Tt o bek LR GRS TFORUEPE . SRS MG ci| FEERES 3
T SR car S e R S ML S AL 1 { 15848 ThES Ripmelt Doy

TK SRP corresponaing er 2003 5

WO 00h4060- 26J% . §PORAD3IZV& mBrerthan LR PWHesH  r¥Whide-d her dsdakibzel of
t'.~.e 2Kl corresponding to an AOB file is large (at up to |, 024 bytes)

When reorges i oly itshpeFiflormedihe As ackMabaged, earlaege smohepefatcossses
need to be made to the flash nmenory card 31, but when the DPL TK SRPS are
r eor der edPiav thacReZAf) tmPl dysieangs opfadiad® ¢ BePLE M 5 cakbBparDr med

wth fewer accesses to fhe flash nenory card 31. In view of this, when the
navi g3t | GIF Bt HLFE GdiREAYPR6 K BT od of two seconds.

FIG. 25 shows how AOB_FRAME#x+1, which shouldbeplayed
back next, is set when performing forward search starting
from an AOB_FRAME#x in an AOB_ELEMENT#y in an AOB. .

FIG. 25 shows the case when a user selects forward

15 search during the playback of ACB _FRAME#x included in:=

- AOB_ELEMENT#y. InFIG. 25, "t" representsthe intermittent

playback period (here, 240 milliseconds), "f(t)" shows the
number of frames that correspond to this intermittent
playback period, "skip time” shows the length of the pe:.;iod

20 thatshouldbeskippedbetweenintermittentplaybackperiods
(here, two seconds), "f{skip time)" shows the number of
frames that correspond to this skip time. Intermittent
playback is. achieved by repeating the three procedures (1),
(2), and (3) described below.
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25 the order of the DPL TK SRPs in the Default Playlist is actively changed
in accordance with the editing operation, while the order of 5?ﬁo&%} }gxkhe
TrackManager is left uncharged in spite of the editing operation. h%

40- 2 43A, Bw&eonstgsi ng of the DPL TK SRP The fol |l ow ng descr%&& an g%iting
operation that changes the playback order of tracks by reord 25 {(Re’*DPL
TK SRPs in the Default Playlist-Information. FIGS. 43A and 43B show one
exanple of the reordering of tracks. The settings of the DPL TK SRPs and
TKIs in FIG 43A are the sane as in FIG 40. In FIG 40A, the DPL TKIN in

DPL TK SRR43 ithesqlaybdkk#dppatdeushee BRE sTKIN ik DRegRI SRRA4S8, IS, set at
TKI #8. The foll om ng descri bes the Case when these DPL TK SRPs th the

thi ck otth§ neSTMRRE @ndoAwmpes itm ethbhasgedtt ThE ghrbefbaglyvido) 3) (4)

(5) (6) (;Qﬁ (.8) h@ G 43B Show 9Z 27 Novenber 2003 WO 00n4060
PCTI JPOC -f ”ayback order of tracks after this editing operation

It should be noted here that while the playback order shown in FIG 43A is
TrackA, TrackB, TrackC, TrackD, TrackE, in FIG 43B the DPL TKINs of DPL TK

SRP#3 and 2DPL THis red 1an i e fault.Playli

| nf or mat iqo?!:) SO tﬁg%)g?ﬁgc?{r %g%%ﬁpgb%%%€5%gbgg%%agﬁe f(af?f\’lrdeﬁ Fr ackA,

Tr ackB, middckéecdnaekD, TrackC. In this way, the playback order of tracks
can be easily changed by changing the order of the DPL TK SRPs in the
Default Playlist_Information. 10 Wile the above expl anation deals with an
edi ting %Bera%bon that changes the order of tracks, the followng wll
descri bé>the £3F BVdarY%’af%raRﬁ)ﬁ?%FpénEUf?@@t t@etbeegleaithed wihehneedpect to

t he cha i TKI T. rations are a first case (casel) where a

track iggggiéﬁg@?8%5%§&§%ég§%ﬁ§§§§'(case2) where a new track is recorded, a

thired case (cage3hoh f.reely. sel.ect t re conbi nedto produce
CrRLRRl s febetua RSk LS SRTRL IS

a new track, and a fourth case (case ere a %o pr oduce

two newAOBadRRMEEx{17cudedB i4dAheBhoel®t hannet A iracky ¢ i ng
descri bes casel where a track is deIetedﬁJFIGS. %&iwéngg4f§h§%%g#23afthe

Def aul tOPI BPSSRC T ac ki FeB , TARMFATE: files Wherupsaeed rytien; oué of the

Def aul t ylist, shown in FIG 40, DPL TK SRP#2 and TKI#2 25 are deleted. In
t hese: d&%ﬁé@w ’h%“wgaﬁgapaiLF 66+ 0B Soom the NoReARAMESO3 WENEO! 74060

PGT/ JPOH i I i was used to describe_the
deIetioﬁig%%gﬁ%%?eg%ﬂgkEHF%§SF¥?£¢§é§i§ﬁ#§&#Yﬁﬁfﬂ?néﬁﬁlﬂﬂﬁ@%ﬁﬁeéVéls in
FI G5 44Aa ana144R@bS +H84SA G pN £l ' cewth .= .
F1 G 271 sthat Dof ault b ayl | gt%iq‘n R Dehkry %t?ﬁdﬁ%dfé%ﬁ%ﬁgra Rey9Bs ppL TK
SRPs i sa ghlapberk bepdarstuberehndth kit SHE MaMbas BCACH) FraMES

from the start_address of the AOB ELEMENT#v+1 to the

ACB_FRAME#x+1 from the TMSRT entry alone.

TocalculatethisnumberofAOB“FRAMEs,itisnecesséry
20 to subtract the total number of frames included in the
AOB_ELEMENT#y from the total of (1) the number#x showing
the position of the AOB FRAME#x relative to the start of
the AOB_ELEMENT#y, (2) f(t) and (3) f(skip time). To
simplify the calculation of the relative frame position

25 ofAOBﬁFRAME#x+linAOBﬁELEMENT#y+1,the"FNs_lst_TMSRTE",
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The present exanple deals with the case when the user del etes TrackB
conposed of DPL TK SRP#2-. TKI#2("AOB002. SA1") that is shown W Lh.ehiber 4dakCk
outline 10 in FIG 44A. In this case, DPL TK SRP#2 is deleted from

Def aul t - Pl gy} B&t@{,onf ormation and DPL TK SRP#3 to DPl. TK SRB#§ab@oesch
noved up by one place in the playback order so as to fill the place in the
order freed by the deletion of DPL TK SRP#2. 15 When the DPL TK SRPs are
noved up in this way, the final DPL TK SRP#8 is set as "Unused” . On the

ot her hand, the TKI corresponding to the del eted part is set as "Unused"

as showm gy REGS1 7T AMERIRYB whithoutnpthes t TS REEMgfoaveskeb fill the
gap created by the Teletion. Deletion of the 20 TKI is al so acconpani ed by

t he del @ORIEDEMENE AGR fvul et tADBAG2 1A "BITh Esi snevayiobrid TOSRRs are
moved up in the playback order but TKls are not noved, so that in FIG 44B
only the DPL TRINs in the DPL TK SRPs are updated. For this exanple, 25 the

DPL TKI N.i TK_ S i g, set as,.to. indi e_TKI #~. .27 enber
2003 VD[YGO—E%%%-E@%/ o%%é’ég‘h?h%\?ﬂbﬁff ?ﬁ?ﬁ?‘?&ﬁ %1‘% T ﬁ%’eeg% TKIN in
DPL TK j S te,indicate TKI#4 as shown by the arrow DT12, the
DPL TKI %ﬁ%WS@##?sﬁéet so as to indicate TKI#5, and the DPL TKI N
in DPL TK SRPHG d $,1§8le S ASEEOnbRdcatess T #6e Ber ORY JKEN LeelPL TK
SRP#8 that has been set at "Unused"” is set so as tc indicate TKI#2, as
showy. kyhdheny powBEKSk aphreratts auke fordel 2ttedye tser DPL KN SRR CGsed f or

follow ng tracks in the playback order are noved up, while 10 the TKI
corr espovitkig Poavhe dlel TteBtEr adk 3 LeERtatndifigedd WHIRT r8n&itMhg in

S o eeaite POShL ) 806 DA s KB ALY RIS, BRYIAMSRal 2R BggomPant ed
10 specify the AOB_ELEMENT and AOB_FRAME corresponding to the
playback start time indicated by the user. When playback
istocommence fromatime indicatedbytheuser, theindicated
time (in seconds) is set in the Jmp Entry field, andplayback
shouldbegin froman ACB_ELEMENT#y and an ACB: FRAME position
15 x that satisfy Equation 2 given below. & =7 & afds R
Equation 2 S T T R S AR
Jnp_Entry(sec)=(FNs_1s t_TMSRTE+FNs-_midd1e_TMSRTE_j=_3;{~'
x) *20msec
20
Since the "FNs_1st TMSRTE" and "FNs_Middle TMSRTE"
are provided in the BIT, these can be substituted into
Equation 2 to calculate the AOB ELEMENT#y and AOB_FRAME#x.

Having done this, a playback apparatus can refer to the

25 TKTMSRT of the AOR, calculate the first address of the
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whi ch suppresses the processing | oad when editing tracks. 15 QL7-9 40-9
45A, B} Assignnent of TfCls when Recordi ng Tracks The foll ow n j
case2 when a new track-is recorded following the partial del e?rgﬁ%ﬁdepfo%a

a--track. 6874060 A and 45B show how an operation that wri LPFF% Kl
and DPL TK SRP is perfornmed when an "Unused" TKI and 20 DPL ;%ﬁﬁﬁ_ﬁgﬂe_

present. These drawings are largely the sane as FIGS. 28A and 28B that were
used to explain the assignnment of a new TKI to a TKI set at "Unused". The
second, third, and fourth levels in FIGS. 45A and 45B are the sane as the

first tAGE RBEMERGHy+h FKBch284 end 288.2 Thendinf frerwaggTbetween 4 hese
100 27 Novenber 2D03 WO 00l 74060 PCTI JP00103298 drawi ngs i s that the
first | &8s isnGIisrasthameas8hsfiow ROB DEME#x P aghi ShiknEarmat i on
corrposeddﬁ a gl urality of DPL TK SRP. In FIG 45A, the DPL TK SRP#4 to DPL
TK SRP#EGHEE%Rt o897 GriisEd*d het Ke ohBBr FREAME, i khe BIIGVI8ckhe TKI #2,

TKI #4, H#~, #8 are set "Unused"” VWile TKIs set at "Unused"
are pre-si{g térh%gggasn‘aagﬁgrtgl? R%W%%ﬁéﬁ@ﬁ& > EREMShus e B STKaSRPs ar e
posijioped PRX HH-RPNS-BRALRS L | t - Rl ' lLnforpation. 10 This
results fro% the used DPL 1K §R|5§nb§i%r?gegrmacl\;leed plpaﬂlyﬂ?uéf%kéo%e‘gaggtrﬁpgyl i st

| nf or mathen wimdesariikac: @howe, Jwhi g, BeySych myiagadp s perforned for
TKI's. The foll owi ng expl anati onJéﬂgjsT:ri beg Bhe case V\/ﬁeﬁ TrackD conposed of
four AOBs is Wri ftters Wae, TKI 8lfagribd hiesapbg faotiis AABs sameH aspest itvel y
witten into t2§0f0| | ow_ng "Unused" TKIs in the TrackManager: TKI#2; TKI #4;
TKI #7: SRETA%G 40T ThEeDPL Tk hsrrde F opariies © f ARB APR&MI®, widtenlin DPL TK
SRP#4 t Py in _the 20 Default Playlist |nformation. Since these
Tour ACRE TSBp0sBF S HBI 61T i b eR B TRLEMENHA® BRLE TIE SRAEAVES set - at

arew& S%thg%k;?%\dii@f@g{ﬁgqéﬁélgs t¥e BRLSRPRP#9 AN R JK SRE#B are set
playback apparatus can find a playback pesition
corresponding to an indicated playback time at high speed.
In the same way, when the Jmp Entry is set and the
time search function is used on a track that is composed
15 of a plurality of AOBs, the playbaék apparatus cnly needs -
to calculate an ACB_ELEMENT#y and ACB_FRAME#x that satisfy.

Equation 3 below.

-Eq—uaticn 3
20 Jmp Entry (in seconds) =
Playback period from AOB#1 to AOB#n +
(FNs_lst TMSRTE (#n+1)+FNs _middle TMSRTE ($#n+1)*y+x) *20m

sacC

The total playback period of the AOBs from ACOB#1 to
25 AOB#n is as follows.
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DPL TK ATR of DPL TK SRP#7 is set at "End of Track". 25 The DPL TKI N of DPL
TK SRP#4 is set at TKI#2, the 1ol wo oonao6o 27 Novenber %BN vember 2003
PCTI JPQO 03298 DPL TKIN of DPL TK SRP#5 at TKI#4, the DPL TKI ? HQE 'P
SRP#6 at T\%bﬁz '%Gd the DPL TKT_N of DPL TK SRP#7 at TKI #8. pByysmtosisig t he
DPL TKI Ns an Bi!’ TK ATRs in this way, 5 TKI#2, TKI#4, TKI#7 and TKI#8 are
managed as the fourth track TrackD. In the above processing, a wite is
performed for "Unused" TKIs, though this has no effect on the other TKls
TKI #l, TKi #2, TKI#3, and TKI#4, as was also the case in 10 FIGS. 28A and
28B. {17-9 40-5 46A, 8} Case3: Conbining Tracks The foll ow ng describes the
updatl ngof the Default Playlist Information when tracks are conbined ._ 15
(i.e., TotedscBUayFaCh. P4/ eAdL26B FHIFE bnsCe)XpfR Tf the combi ning of

tracks. ..,. These d | t ) 29B t hat

w:a?g Esed to éx %%%_ﬂ-rscaqfvreﬂ %ﬁ%&ﬁlhglg?"%ﬂﬁ&bﬂ‘%ﬁgesgﬁ@ i%ﬁ&@ &Pd four?h

| | FI G5 d _46B. t t f

FrGs, TR P R e Sl T T E R4 b nebn ENGed 1S pur MERIEVE TR 1) o1

levels ig Sst[ Gfm%ﬁ%ﬁﬁwﬁpw (Peha s fhayl 'msmtor(mt s0nyurmPewhi ch DPL
'S

TK 5RP#8 nused" and i's related to~TKI#2 that is al so set at

"Unused'ysr Wistanecadi-tiigyy 262 ppenat+ omusomzist MMSRAEK'S(#3) performed for
AOB fil es and 10Z 27 Novenber 2003 W O 00174060 PCTi JP00103298 TKT s as
shown i rr FRGSL s RORMERTFZOB,# 3 het cohtdat | gu@rdJDP>TM$RT§i’P%31 5 WRPOPR SRP#6

are each noved down by one and the content of gﬁgﬁ /-{hat is shown
with theh W%&Rﬁuﬁmﬁéq% EDPY ed 4 nit OFWLLF@%% in" FTGS. 46A 5

and 463, The Tils aj e abs updaed, ,as Sfipnnyh AT CTm@Rfeand 29B.» (17-9

40-6 47A, BY %L D v Fack
10 Number of TMSRT entries (#n)-2) + "FNs Last_ TMSRTE" (#n) ]

*20msec
Having calculated an AOB#n, an AOB_ELEMENT#y, and
AOB FRAME#x that satisfy Equation 3, the playback apparatus
refers to the TKTMSRT corresponding to the AOB#n+1, searches -
15 for the x™" AOB FRAME from the address at which the: (y+2)™
AROB_ELEMENT (i.e., AOB_ELEMENT#y+2) is positioned,:and -
starts the playback from this x*" AOB_FRAME. . = ".. =

| {(17-5_22-16_27A,B} Deletion of an AOB File and a TKI
20 This completes the explanation of all of the
information included in the TKI. The following describes
how the TKI is updated in the following four cases. In the
first case {casel) , a track is deleted. In the second case
(case?) a track is deleted and a new track is recorded.

25 In the third case (case3) two out of a plurality of tracks
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The foll ow ng describes the updating of the to Default Playlist

I nfozmatior_ when a track is divided (cased4). FIGS. 47A and 44BNshWePid3
exanple of the division of a track. These drawi ngs are largely the sane as
FI GS. 33A qpﬁogﬁ shhat were used to explain the division of TKls. 15 The
second and third levels in FIGS. 47A and 473 are the same asTERIPIEIE t wo
l evels in FIGS. 33A and 33B. 'Thedi fference between these figures is that
the first level in FIGS. 47A and 47B shows Default-Playlist _Information, in
whi ch DPZ TK SRP#8 is set at "Unused” and is related 20 to TKI#2 that is

al so setaat sHnusedsd bk 1y £ angd: er dndicates the
di vi si on of TKI#3 ("Aosogsgéﬂllﬂ")ﬁé omﬁ%%tah%ghrg&f%iégggﬁ i r#e"lg'?ﬁ oYt wo, the

posi ti onsnofh®FZuFKhSBRE2 t{0abR4 )TKSRP# L ¢ € 1898k vyed 19@‘45‘:9&1 gge in
the order, and 25 a DPT~ TK SRP set at "Unused" is noved wthin the 1d3

WO 00r 74060 Zra®@nber 2003 PCT/ JP00103298 Default _Playlist-Information to
the fornmer posj ti&w o-,L DPL TK 5RP#3. This new DPL TK SRP#3 is associated
with the TKI, s 21 WL PIRVUGE By CrRe Lo Ve SEent r Tk ASBId1é bed.

" AOBQRO2. SA1L" (o] i TKI#2_stores what was originally the latter
partgof the A%ﬁ?l'?%%b@?%ﬁgw e ERPAZ Felptesuheheftoreckhe DPL
TK SRP#3rthatviagy o¢chatgGam t K gl i s associ ated with TKI#2- and

" AOB002. SAL1". X‘?higgﬁ}ésgtlotfgg:yém 5}7(%0(%1%5?;% aﬁamﬁ&ﬁ?ﬁ&%ﬁ”@ 16*% especti vel y

store tHerkakManzspnerf shown gar tsrof 1be thdgia%aéuxﬁe@@gﬁéts%' yeih the
DPL TK SRP#2 and DPL TK SRP#3 corresponding to these files indei catrng that
t hese AdB3Satbdisdecdl shed demmckiah ted crtlen GAOBAA:k SAl" @neé 'nAFB002 .
SAI" . As aresult, the latter and forner parts 15 of the original

" ACB003. “SNTF S RPN Fe 5| e I 3k 1+ neRQrdedein f'RORE 0BaSA1 T attierchart in

aASSﬁ.bg:ﬁ%ﬁ%%%%?&&ﬂﬁ#?%ﬁgg n’gllii/gnmégntsh%hg@_tyé ggpl'eéj:}czflgcéo- 8
"ROB00Z.SAl" is accompanied by the setting of "Unused" into
the TKI_BLK_ATR of TKI#2. This state where "AOB002.SA1"
has been deleted and "Unused" has been set into the
TRI_BLK_ATR of TKI#2 is shown in FIG. 27B. Since

157 "AOBQO02.SA1" has been deleted, the region that was fo'nr'ierl'y'
occupied by "AOB002,.SA1" is freed tobecome an unused region: '

As mentioned above, the other change is that "Unused” is

~Set in the TKI_BLK_ATR of TKI#2.

20 {17-5_22-17_28A,B} Assignment of TRIs when a new AOB is

recorxded

The following describes case? where a new track is
recorded after the deletion of a track.
FIG. 28A shows the TrackManager after the deletion

25 of tracks has been performed severzl times. 2As shown in




20 By conbining the above four editing processes, a user car. performa

great variety of editing operations. Wen, for exanple, a rec
has an intro over which a disc jockey has tal ked, the user ca%fﬁﬁgg%gﬁﬁéﬁde

the track {@ geRgpate the part including the disc jockey's woi/geno3»sThe
user can then delete this track to | eave the part of i04 27 Novenber 2003
WO 001 74060 PCTI JPOO/ 0~~9~ the track that does not include the disc jockey.
This conpl etes the explanation of the navigation data. The foll ow ng
describes a pl ayback apparatus with a suitable conposition for playing
back theDmyvieat,ioh tiat Arand sScpresapcatdong dat BK G886 rTREHA allWEF 7 48- 1}

Ext ernal Appearance of the Playback Apparatus  FI G 48 shows, a portable

pl aybaclerapp bt tshege Deen el aspdrefdgn cH82d0f 15hé P e%%nghe

For i nsGH Kb TR 2dh ERBRs v kb 0 WAL 18 BEp RARGC Ao ARET bRy foer
| )

for i nseifh . . _ e
L R K S R WA S R i

di spkay): 61{1%? tbA ber B :Qf1 @rpeatange "Ui e @t ayhagkeappar tug negenbl es
othe% kﬁﬁgs 0 aportaglre nusf% playergé The key panel includes: @ "Playlist"

key thato# eggeves ridissehéthGom K . 20N iee pé aybasis drhar t THEE;, whdsé " key
that receives a skip operaticn that noves the playback position to a start
of the CIKT ALK{PEIRE are set by "UnasedtcraRsaBPSRIp 3dpstaf fonetat noves
t he pl ayback position to a itart of the next track; 25 a "" key and a ""
key thatP¥aSpeciivdiip rhsackianager.

FIG. 28B shows how a new TKI and RCB file are written
10 when a TKI whose TKI BLK ATR is "Unused" is present in the
. TrackManager. Like in FIG. 28A, the TKI#2, TKI#4, TKI#5,
TKI#7, and TKI#8 in FIG. 28B are set as "Unused”.

In FIG. 28B, the new track to be written is composed
of four AOBs. The unused TKIs used to. record these AOBs

15 a‘re‘_determined according to the DPL_TK_SRPs or canbe freely ;
chosen.r In the present example, the_unuseduTKIslppmbgppg_
TKI#2, TKI#4, TKI#7, and TKI#8 are used to record the.TKIs-

for the new track.

Since these four AOBs compose one track,

20 "Head of Track" is set in the TKI_BLK_ATR of TKI#2,
"Middle of Track" is set in the TKI_BLK_ATR of TKI#4 and
TKI4#7, and "End of Track" is set inthe TKI_BLK ATRof TKI#8.
The TKI_LNK PTR in each of the four TKIs, TKI#2, TKI#4,
TKI%#7, and TKI#8, used to compose the new TrackD is set

25 so as to show the TXI forming the next part of TrackD, so
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27 Novenber 2003 WO DO! 74060 PCTI JPOO 03298 recei ve a backward search

operation and a forward search operation enable the user to h
pl ayback nove quickly through the current track; a "D splay"” EZSO%%g?rmmB

receives an nto5 have still images stored on the flash nenor
card-31 -, §ﬁ£§?§%@g; a "Rec" key that receives a recording dﬁ@%ﬁ@P@ﬁ¥%an

"Audi 0" key for receiving user selections of the sanpling frequency or of

stereo or nonaural is to be 1o used; a "Mark" key that receives user

i ndi cations that mark positions in tracks; and an "Edit" key that receives

user indilgdtons fsowhenedity a or rt [ t ck,
titles. 15 M/{4B-2}Inprovgﬂgﬁ¥2%%ggo%% ?ﬁ?&Pé??gble é@%Zék%k%EQQagﬁs for
the Fl astsevenbny tCar dIBI_THE TR es €ngeS #ret ween £thi s peetahle sl ayback- _
apparatus_of the flash nenory card 31 and. a conventional 20 portable nusic
pl ayer | i%InLNH&WI%ﬁM%IXéurahdpﬁ‘ﬁ\Iéhﬁems 449 in t4e. TKI) AR i stROf

pl ayl i st %?dg%i 9ks is shown on the LCD panel to allow the user t0 indicate
t he Defalfi’ - %Irst | nformation, a PLI, or separate tracks. 25 (2 ) Keys

on thg key pangledle 2831:9NehL0-ENR PIAYLEEES 100, 27 Noverber 2003
"AOBOO7.SAL"™, and "AOR00§.SA1" having the same numbers as
TKI#2,TKI#4,TKI#7,TKI#8 are produced, and the four AQBs
composing TrackD are stored in these four files.

By appropriately setting the TKI_INK PTRs and

10 TKI_BLK_ATRs, this fourth track TrackD can be managed using
TKI#2, TKI#4, TKI#7, and TKI#S.

As described above, when a new track is written onto
the flash memory card 31, TKIs in the TrackManager that
are set as "Unused" are assigned as fhe TKIs to be used

15 for tracks that are to be newly recorded. | R
{17-5_22-18_29A,B} Setting of TKI when Combining Two

Tracks

combining tracks (case3).

20 FIGS. 29A and 29B show how the TKIs are set when two
Ltracks are combined to produce a new track. The example
in FIG. 29A uses the same TrackManager as FIG. 19 and shows
the case when the user performs an editing operation to
combine TrackC and TrackE into a single track.

25 In this case, the AOBs that correspond to TrackC and
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WO 001 74060 PC1' 1JP00103248 and/or tracks displayed on the LCD panel to

allow the user to select a track or playlist that is to be pl
edited. (3) Atine code showing a position in a track is 5 di g%ﬁ%ﬁ/@%tﬁ%&?he

LCD panel {aveiaegd track is played back. (4) Ajog dial is pcovpabed24so
enable the user to set a tine code for use as playback start tinme when
using the time search function or as a divisicn boundary when dividing a
track. 1D (48-2 49 50} Inprovenent (2) The followi ng describes inprovenent
(2) in detail. FIG 49 shows one exanple of a display screen shown on the
LCA panairadted bhe ussrosdédctis aid ayOBsfilws |'CAERCS3 1FALYAans 50E show

exanpl es of the displayed content when theuser selects a %rack. h%LFl G 99,
the ASCINAQGHAPEeBAL"sHIiRs CORFABRPREARD SFL#3 ) TEF#8: SOpERAY sTHO"

" PLAYLI ST#3" "PLAYLI ST#4" def aul t 20. [i dth
four pl &1 s?%?ggéﬁ%&\?ﬁﬁ t ﬁ‘(;gﬁr %Eﬁg?{gﬁ%? d§§%J rﬁé‘a’%ﬁ#?é,'l ftﬁé[%g’\SCI I ©
h t t H n 1" n T k Z' n T n , n n ' n N k#5||
opr asera2® eh IS thes ST Lk BIRBE g dOHEEs T e en 25

by L8e dslauld play] isle skar estkiathe braskiggnany TRIGEINE wrdi dd enber
2003~ WD 00t 74050 PC i * 1JP00,=03298 3I. In FIGS. 49 and 50A, the highlighted

Pl ayl i stagndTteatk showtthe BTtk DPEPLhl THI tBEK RTRowf eBKELF 3 ndi cat ed
for playback or editing. If the user presses the "" key when Tr%%%#ql is 5
i ndi cat ecewoi tskeay bac K Bgiachi o aT E&Ybaekoitder TH M SBahTEheTdd

i) SRR L1 R Bk o LRk 5 W begpiap e Tt
ot o fo e Beke MR ARG it TR0 Rt Beer AR TR e %y "when
Tragk#3 #80R008.SA1" which correspond to TKI#3 and TKI#8 end up
being treated as parts of a single track, the new TrackC.
This operation is accompanied by the TKI_LNK_PTR of TKI#3
being rewritten to indicate TKI#B.
' It should be particularly noted here that while the
15 TKI_BLK ATRs in the TKI are rewritten, no. processing. is
performed to physically combine the AOB files ""AOBO__O_?;. SAL"
and "ACBOOB.SA_‘.L“. This is because AOB files are each. -
encrypted using different FileKeys, so that when combi_n-j_._ng
 ROB files, it would be necessary to perform two processes
20 for each ROB file to first decrypt the encrypted AOB file
and then to re-encrypt the result, resulting in an excessive
processing load. Alsc, an AOB file combined in this way
would be encrypted using a single FileKey, which would make

the combined track less secure that the tracks used toproduce

25  it.
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i ndi cated for playback within a playback order giver, by the default
Playlist displayed on the LCD panel, Trac):#2w || be indi cat egs \Qlenfblepdddack
within the list of tracks, 15 as shown in FIG 50D. As shown In FIG .50E,

i f the-userya sses the "Play" key when any of the tracks is

i ndi cat ed- VO TR o hack of the indicated tiack will " begi FCTATRACI829F ¢ he
user presses the "Edit" key, the indicated track viii be selected for
editing. 20 {48-3 51} Inprovenent (4) The follow ng describes inprovenent
(4) in detail FIGS. 51A to 51C show an exanpl e operation of the jog di.l.

when the user Tatates theg) di a1 Dy i n_amount 25 the playback tine
code displ ayed on the LCDD%E%QI%%J[? %%sggéte@ %‘P ' 5&)&“%’6@&?&88/ 74060
PCTI JPOO$ 03t 48 ther BHIRERT, desraased-Hd [Hoges Hance o bSogeibal n
amount . The exanple in FIG 51A shows the case mﬁg%gqﬁé§¥}§9bggKi ?ne code
that is ThleEaby ahspHaydhoopaeatEBnpanahl ds a1k 00220%. thathensihe user
rot ates tPe kogaﬁggl count ercl ockwi se as shown in FIG 51B, the pl ayback
time code®i§hFe dPEEOTY:h: 1° LAaTkEspi ng with the amount by which the
jog dial was réggt@g Cbnverselgb,wheg the user rotates the jog dial

cl ockwi se as shown Th Froe OBTcI-VRE BPAMSac B33 FERE0CR6dE ildonactrated t o
"0:00: 30zpipikeepi-agu t ieh the.jog dial was rotated. By
al | owi ng The user to}?%éﬁggnfﬁgﬁﬁgg%%g%%ggiﬁ%‘E%ﬁéri%nFMXP%ﬁi,SQQE@

pl aybackamppar at aerenrabta@sbihgetser, 048 gat A i de in a
track by nerely rotating 159the jog §?§?ﬂ9+§3tEg%ﬂéﬂfﬁ?%§%%§¥%§§§?§ he
"Play" Koy, tAeBS KA |BLKeAFRs.ed back starting froma position found
according to Equation 2 and Equation 3. By using the jog dial during a
track dividing operation,

10 {17—5‘_22—18*”29A,B—1_30, 31} Conditions That Should be
Satisfied When Combining Tracks
The combining of tracks is performed by changing the
TKI_BLK_ATR attributes as described above, but the AOBs
that are included in the combined tracks should satisfy
15  the conditions given below.
A first condition is that the AOB that is to compose
a latter part of a new track needs to have the same audio
_attributes(audiocodingmode,bitrate,samplingfreqqgggy,
number of channels, etc.) as the AOB that is to compose
20 the first part of the new track. If an ROB has different
audio attributes to the preceding or succeeding AOB, the
playback apparatus will have to reset the operation of the
decoder, which makes seamless (i.e., uninterrupted)
playback of consecutive A0OBs difficult.

25 The second condition is that in the track produced
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the user can make fine adjustnents to the playback tinme 20 code used as the
di vi sion boundary. {52-1} Internal Construction of the Playba J‘Né\%ﬂ%@?ﬁdﬁ
The foll owi ng describes the internal construction of the pl ay appar at us

. This internal construction is shown 25 in FIG 52. 109 GJIJ\H, 54[}% 2003
WO 00! i 4060YPEHT4¥800/ 03298 As shown in FIG 52, the pl ayback -appar at u

i ncludes a card connector 1 for connecting the playback apparatus to the
flash nmenory card 31, a user interface unit 2 that is connected to the key
panel and the jog dial, a RAM3, 5 a ROM 4, a LCD panel 5 having a |i st

frame fgé dﬁl%l acyd.ﬁ}glglhp g:g{ﬁ(é%_aggsm &Iﬁéﬁéﬁgﬁ\%@ Bkayhkack time code

frame f displ ayi ng a pFa i e code 6 for driving the

first LGhpareleMsNs d@ﬁ@%@ﬂbi&ﬁbérf o dass ypRite AR RRAVES ugiag a
different FileKey for each AOB file, 10 an™P. AC decoder 8 for referring to

t he ADTSrefudn cAlBuiBR iModasct BNl #id dijl ¢ hEME®SE acbheo thadd meeddi ng t he
AOB- FRAME to obtain PCM data, a YA converter 9 for D/ A converting the PCM
data and out plROBAGIHE1AESITied iatn *e‘g’ostmalséj%be%déﬁéék%ﬁ“@t}h%ﬁdphone
jack, and a CPU 10 for_performn

[ - k .
appariat Ut 1eas§,one AOB Eé‘ﬁc%:ﬁg@& e e‘%%t%%‘%gg gﬁé%@%@pac
constr uctl oa, hel%r&?g)?eg% wﬂﬁégheﬂwﬁg dh%%fﬁ peC| al

har dwar e8f pr 6Cessi ng nager Def aul t

Pl ayl i st"lzﬂ: SO h{¥Rt 4 08. TM@R@rEpcesSrﬁ@erﬁgeirﬁgﬁwaﬂ@g@rde@%@gj@mt _Fhayl i st
I nformation, =a DPLI Tiol ding area 11, @ PLI storing area 12, a TKI storing

area 13, A@BFIH&I@N’M namjglgirtelali4nuamlaza oBuBIS [FHANE s 15waaél.6pr’oheded in

~the RAM 3, Wwhile a playback control program and an editing control program
are stcr@ypa? 3B ROVEAUdES TO RO@?W&%@%@ haogaand BbR4pgoPer Of

PCT/ JPOOI 0329f S
AOB FRAMESs

In other words, AOB ELEMENTs in a TypeZ AOB have fewer
AOB_FRAMEs than “"FNs_Middle TMSRTE", and the second
condition stipulates that three Type2 AOBs cannot be linked
together.

15 The reason for the second condition is as follows..
When the playback apparatus reads AOBs successively, it
is preferable for a sufficient number of :AOB:FRAMEs to -
accumulate in the buffer of the playback apparatus, though
this cannot be achieved when there are consecutive TypeZ

20 AOBs. In such case, an underflow is likely to occur in the
buffer of the playback apparatus, so that uninterrupted
playback by the playback apparatus can no longer be
guaranteed. Therefore, in order to avoid such underflows;
the second condition stipulating that three or more Typel

25 AOBs cannot be linked continucusly is used.
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{52-2} DPLI Holding Area 11 The DPLT holding area 11 is an area for conti
nuously hol ding Default Playlist _Information that has been re

flash nenory card 31 connected to the card connector 5 1. {529€§§&%ﬁkﬂm03
Storing Awgajﬁ@7 Qe PLT storing area 12 is an area that is reserved for
storir_g Play VY5 nformati on that has been sel ected 10 f or HSITAIR68832%ByY t he
user. {52-3} TKI Storing Area 13 The TKI storing area 13 is an area that is
reserved for storing onl y the TKI corresponding to the AOB file thatl5 is
currently indicated for playback, out of the plurality of TKI included in

t he TrackMana this 'r t capacit the TKI  storing area 13
is equal to t%g%hgé%iggggfs %?ﬁ%ﬁll R@&’{ Q‘%‘f']zg}fo t eEBBY SBOSS Ay Ar ea 14

The Hi | eAmnslesian myss Wbis, amaned: 1 hbi | BoliRoKalaLaroShariag onty

the Fil eKey corresponding to the AOB fi iI'ST curren d for

pl aybackf detssot hehet pburali EYENENT I elteys haeloigded ho RAOBSARMERYs in the
25 authentication region. 111 WO 00r 4060 {52-5} Double Butfer |5 27

Novenbe-Hozipeg| aTPognbe298 FTREOR oEMAMESUfflert 15si $ean fdpushout put

ol ust er "dM s e IEREER o, B8mcd he shinsingg b Pt REEMEAEN memory
o suo AR e RR kB BF O e RS RS R ot HREr e A MERET e for med
in par alilselehelheomlgubk e P e il G S gl xtlgrs eisfﬂtgg é%%ia%ﬁfg;aé% 15 that

wer e occupi ed by cluster ddata that een oufputteda and so

secur esAO8gi duisl § okeansr thgtt Ae1next tBEUSDESSS sh@ulie :eathidMisaiSnlo say,
regions in the double buffer 15 are cyclically secured for storingcluster

data usPR§ GiRS poraest s2s{B2ps25R@A, B} | nput and CQutput by the
Doubl e: Buffer, _15_El G, 53 shows how i nput and output are performed for 20
t he' doubl e buFFe?IfS' 3|ﬂ15pes.a SARNHLBEROEhSWreaw ¥ ¥ge 8nd vioe 2 HBvredbl e

buf f er ﬁéB%rQHQX?Q‘Eﬂﬂéiéefyégg IgrsﬁégﬁtngAs this combining does
not involve the linking of three Type2 AOBs, these AOBs
may be linked to form a single track.
FIG. 31B shows the linking of Typel+Type2+Type2+.
15 Type2+Typel AOBs into a single track. This combining would

result in there being three consecutive Type2 AOBs, and

80 1s prohibited.

20 {17-5_22-18_29A,B-1 32} Combining of Tracks with respect
to combinations of Typel and Type2 AOBS

In the combining of AOBs into a single track shown

in FIG. 31A, if the last AOB in the first track is a Typel

AQB, the combining can be performed regardless of whether

23 the first part of this track is a Typel AOB or a Type2 ACB.
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cluster data using a ring pointers. The arrows pointing dowmward and to the
left are 25 pointers to wite addresses for cluster data, whighnbwmolr SRY.
the wite pointer. The arrows pointing upward and to the left are pointers
to read addresses for cluster data, which is to say, the reggd ppicRt&s These
pointers al® 8412 27 November 2003 WD 00l 74060 as the fi ng p0| nter.
{54-6 53} PGI/JP0010329& When a flash nenory card 31 is connected to the
card 5 connector |, cluster data in the user region of the flash nenory
card 31 is read cut and s Cored in the double buffer 15 as shown by the

arr ows nd e cl er S | ¢ diipise t he
wbrgndsug. Jhe,epdockusten,fata Lacsucoosshysl yootaredrh

posi tions fer own by the wite pointers 10 wpl and

wp2. {52tl?aé‘ﬂ:A}Lsda t%é’@@eagﬂa tﬂ%' ydies £ nabheial tSleematat atsiarked in
this way, the AOB Franes present at the positions IS3 45 8 9 that are

successi ¥velaisad Tatesl BYH.he FIdad 3p@E Bh@MEaltélEDCIIE]S@t wé@rcméhét léstﬁ me to
the descranbler 7 as shown by the arrows rl, r2, r3 rgl In the
present B@Belint el fisrak @&ta&]@GQS a@ldTH@?l FQ@B opBd ﬂ'—ﬁ‘ec B8GLPESuf f er

15 and the read 03|t|on 20 3 |veI ¥, he read
poi nt¥er , 1ast§ﬁ xit tﬁla %aV\h@Heéhg ead o%rsﬁeers reaﬁ% %ﬁgtr cad
o LBl S ARl | il et O0Lod by been
54A, is oxerwd tdGnoiAke Ehto a s:Lngle track.
' When the last ROB in the first track is a TypeZ ACB
and the preceding ACB in the first track is a Type 1 AQB,
10 this first track can be combined with a following track
that starts with a Typel ROB regardless of whether the first
AOB in the first track is a Typel AOB cr a TypeZ AROB.
FIG. 32C shows the case where the first track ends
with a Typel AOB and a Type2 ACB in that crder and the second
15. track starts witha Typel ROB. FIG. 32D shows thecase where,
the first track ends with a Typel AOB and a Type2. AOB:in.
that order and the seccnd track starts with-a Type2- AOB
and a Typel AOB in that order. As the second condition is
| satisfied in both of these cases, the illustrated tracks
20 can be combined into a single track.
When the first track ends with a Type2 AOB and the
immediately preceding AOB is also a Type2 ROB, this first
track can be combined with a following track that starts

with a Typel ACB. FIG. 32E shows the case where the first

25 track ends with two Type2 AOBs and the second track starts
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25 region that was previously occupied by cluster 002. 113 27 Novenber
2003 WO 00f 74060 (62-8 54B} PG SI JPOD/ 03298 The read pointer bhRRADLAIHES
to the read positions and , and eventually reaches the read position 9~,
at whi ch- pgigi, of the AOB FRAMES included in cluster 00 | ve
been read, so fﬁgé cluster 005 is read and,, as. shown by tﬁgﬁé%@%%Faﬁ in
FIG 54B, is overwitten into the region that was previously occupi ed by
cluster 003. The output of anAOB FRAME and the overwri ring of cluster data
are repeatedly perfornmed as described above, so that 10 the AOB FRAMES
i ncl udegliith an ABehi homre ald swpecessbndl ipuibed it fheidesganbler 7
and AAC decoder 8. {52-9 55-5%} Playback Control Program Stored in the ROM
15 _ . The thold ava og, deker ibésidthen praybagkkeortarobepreagiBimed irticored in
the ROM4. _ -~it,,._ FIG_55 is a flowhart show ng the processing
_in, _the AORgleetr@sdi ng Pt ochder @ayhl G&reB6Lws7, t madk58,are tboheharts
showi ng the progessing in the AOB FRAME out put 20 procedure. 152-9 55-1}
CRHER EERA

These f </ (RB tRHEST A DS pexformgdxtoTheevubedfiar whiehdi cat es
one pf lLuralit T RPs .. .25 The vari abl e. z.i ndicates.an AOB
fil e9 reétg“%dgﬁcﬁuf hgea‘gé%%% §5?%ﬁ098ﬁb8? G5 condifions Bhd' tng

two tracks are only combined if they are judged to satisfy
these conditions.
The following describes the updating of the TKI for
cased4 where a track is divided.
10
{17-5_22-19 33A,B} Settings for the TKI When a Track is
Divided
FIGS. 33A and 33B show exanples of when a single track
is to be divided to produce two new tracks. For these
15 examples, the content of the TrackManager is the same as
in FIG. 27, with the user being assumed to have performed
aneditingoperationthatdivides TrackC into twonew tracks,
TrackC and TrackF. When TrackC is to be divided into a new
TrackC and TrackF, the ACB file "AOB{0Z2.SAl" is generafed
20 corresponding to TrackF. FIG. 33A shows that TKI#2 is set
as "Unused", with this TKI#2 being assigned to the newly
generated AOB £file "AOBQ002.8al1".

{17-5_22-19 33A,B~1 34A,B} Updating of the Directory
25 Entries and the FAT Values
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WO 001 74060 PCTJJP00J03298 region, the TKI corresponding to this AOB file,
and the AOB included in this AOB file. The variable y indicatesyan.f8B 003
ELEMENT i ncluded in the AOB#z indicated by the variable z . e varl abl'e x
i ndi cat es wQ offedsl RAVE included 5 in the AOB ELEMENT#y i ndhcmira/oB3sst he
variable y. The followng first explains the processing in the AOB file
read procedure, with reference to FIG 55. (52-9755-2} 10 In step S1, the
CPU 10 reads the Pl aylistManager and di splaysa list including the Default
Playlist Information and the PLIS. In step S2, the CPU 10 waits for an

i ndi cati on tcdpenayhbak®BALESei hABREIIadke " wshdéivibed tiseprduce
Default Piaylist Information or one of the PLIs. _\Wen_the faul t

Pl ayl i sTAPBOSZrat b FRe | GHF 8SEOFY Gt BEBEBBANFABVES M EP B to step
S3 where the riabl ris_initialized (#w.-1) and then to wher e
the TKISS PROAEASY Lyt he BRECHRIN Cor PECAGTIAG PELBR: TEISRPAAZ0 1 the
Def aul t | i,st.- 1 r gmt i i £ a : ST |$: Kead from
t he flagﬁbr%r?énor%w cgl?% g% f}n Jhs o?g(g%id;#(gﬂ( hgﬂlr—‘%g) &%P‘F%‘S grbg? li1(f§§:.L6I n step
S5, san ARl Afzewi (Aithe ﬁ@érenogrrwl@s"iﬁg#@m.$;specbéneﬁ1dgs nithis way,

the AOB file that is to be played 25 back is finally specified. 115 27
Novenbewr2@@2i\®EeOoré4@6@E HOI dPAGLARRERBIed. o E
The AOB file "AOB003.SAL1" is divided into a plurality
of parts that are stored in clusters 007, 008, 003, 00A . ..
00D, OOE. In this case, the first cluster number for the
10 AOBfile "ROB003.SAl" giveninthedirectoryentryiswritten
as "007". The values (008), (009), (00AR) . . . (00D), (OOE)}
are alsc written in the FAT values 007, 008, 009, 00A .
00D corresponding to the clusters 007, 008, 009, 00A . . .
00D. | K o o
15 . When the ACB file "AOB003.SAl" is divided.so that its.
latter part becomes the new AOB file "AOBOOZ2.SR1", ;a= .
"filename", a "filename extension" and a "number.of first
clusters in file" for the new AOB file "AOB00Z.SAl". are
‘added to the SD-Audio directory entry. FIG. 34B shov;s”how
20 the SD-Audio Directory Entry in the SD-Audio Directory to
which the AOB file "AOBCO3.SAL" belongs is written after
the ROB file M"AOBCO3.SAl1l"™ has been divided.
In FIG. 34B, the cluster 00F stores a copy of cluster

00B that includes the boundary indicated by the user when

25 dividing the file. The parts of the AOB file "AQCB00Z.SAl"




The specified AOB file is in an encrypted state and needs to be decrypted,
so that steps S6 and S7 are performed. In step S6, the playbagknaRbfeps
accesses the authentication region and reads the Fil eKey#z that I's stoxe

in a Fil eKeyobertdoygtz in the encryption key storing file, the,FH
Entry#z having the sane nunber as the specified AOB file. Iﬁpcgtf‘(}a@@?sthe

CPU 10 sets the FileKey#z in the descranbler 7. This operaticn results in
the FileKey being set i n the descranbler 7, so that by successively
inputting 10 AOB FRp. MEs included in the AOB file into the descrami.~~~ 7,

t he AOB FRALViEElownthe pactessaicialdedliayetchackis{SR-BH B AdLeeqthis,
t he pl ayback apparatus successively reads 15 the clusters that store the
AOB fil &R thestepssers (RCr . PPDst 008 ad betfvraunbBinios tdiee filedti s

specified for: the, AOB file#z in the directory entry. In step 59~:..the CPU
| O readsg‘-f“ﬁg %l%t@l%ﬁg&%df%ﬁet hPPRIUst 811 r i herRichdin ool wsier3l. | n
step S1 > Qd the cluster .nu;ader . 20 in the FAT

val ue i ?OE% : }énﬁd@?ﬁigy]egg%% fre &Eerﬁé%&% t?lﬁecéé’tsat%’{%r inthe
cluster douj cred "ot he AL Mot ug hefone 4 et nin 0._\Wen the
pl ayback apparatus reads the data sltqgécgsfﬁe:ri an‘ygcﬁftfﬁfge%r %I $'hnd
refers timthel EAT val ushearewspOBITide '20800Dhisn T USHBR 1 & h@ grFpcessi ng
in steps S10 and S11 will- 116 27 Novenber 2003 WO 00/ 74060 ’

PCT1, | P0G 93hos{ HBEP epEGt €HIES arodg tas thiee FRATvRdhues () MOt0 B2t GUD | FFF" .

This re s in_thepl ayback apparatussuccessively reading clusters
i ndi cat Zﬁi%f?ﬁﬁeﬁﬁ?%%‘ésﬁovﬁgﬁ Fh8sEarst &0HundBE . gPvén By GOET. val ue

is "FFF", this nmeans that all 5 of the clusters conposing the AOB fil e#z
have been read, so that the processing advances fromstep S10 to step S12.

{52410 55[—%7}—5_922;3,@_%@;,ghg_@%g,lﬁ}j udges whet her the vari abl e#w

Setting of the Information Fields in the TKI

The following describes how the information fields

in the TKI are set for the AOB file "AOB002.SA1'" once this

file has been obtained by updating the directory entries-

15 and the FAT values. When generating a TKI‘ for a divided

track, there are two kinds of information fields in the

TKI. These are (1) informatio.n that can be copied from the

| original TKI and (2) information obtained by updating the
information in the original TKI. The TKTXTI_ DA ande”S;iC 7

200 are the former type, while the BIT, the TKTMSRT and other

information fields are the latter type. Since both types

of information exist, the present embodiment generates a

TRIforadividedtrack by copying the original TXI to produce

a template for the new TKI, and then dividing/updating the

25  TKTMSRT and BIT in this template and updating the remaining
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mat ches the total nunber of DPL TK SRPs. If not, the 10 processing advances
to step 513, where the variable#wis incremented (#w. .#w+l) befgre 18en6q3
processing returns to step Sa . In step 54, the playback apparatus

speci fi es Wk#z4o8bi ch i s indicated by the DPL TKI 23#w of DPICTIROZRIZEH, i n
the Default_Playlist-Information, and wites only TKI#z into 15 the TKI
storing area 13. The TKI that was used up to this point will be still
stored in the TKI storing area 13, though this current TKI will be
overwitten by TKI#z that is newy read by the CPU 10. This overwiting
resul t sinfoomating FaedsiS TKI being 20 stored in the TKI storing area 13.

Once the TKI has b i h i pg i . S5 2 |
opeated for FRE A FHARS G EaRT S BFbEcet ROl PLad- 01T ot Fhe TK
andACB £ %;f;g{iéﬁslooﬁﬂie”%f&?lie%ﬂ h‘ﬁ 4o TK38RP: s uded ifpihe

Def aul t =P if or mat i on, t he vari abl e #72 W 1 match the total

nunber %gggD'ﬂ—Lﬁﬁaﬁﬁ% SEokhatrpira iy, AOMD KOEMTAGER ,2X0N0 FARNENPH03 _
PCTI JPO 3298 j udgenent *Yes" is given in step S12 and the processing 5 10

15 20 25hdanE SIiteenDédt. efte de52 Dehgt5n 58} tDaspuROBr FIENENGSf or an

AOB FRAME In parallel with the AOB file reading procedure, tig_}a_cgg | O
per f or me rteh es HOBL FRAVE E&TMﬁRZE)r@%eHDEefpﬁ%@&ﬁ&n%@%%ﬁﬁt erffénchart s

shown in FIGS. 56, 57, _and 58. In.thes cos s .
~ fl owchaft, talfié@agi‘labl SRy ﬁ%@ﬂﬁ@sﬁ% T pF RS baEK e B eth Sgrtf or ned
for a curr tr Leh i o] , Arha kN Jhed i me
di spl ayed’ ﬁﬁwg?} cb:kb?i}fsrleébo e T%%%E?EE"%&iggléfgggﬁs updat ed in
accordance- -t h changas o)t hizslephaybaekthicnercages Meamwsd ebefbeevari abl e
"play data" represents the |length of the data has been played back for the
curngnt #HadkoundafG2 i bedd a.secbnst eedRen {RAe CPBRESe@nPEoiLse
whet her, cluster data for the AOB fil e#z has accunul at eg Ln khe dgg#)l e
buf fer Fxamasslecepeshafitiay the PepEwlaay\PPerf of fed anti PPEMTs T data

has accumul at ed, _at ich int. t processin A t { € §%%,mhere
the var i@ &OBE AP%: et ?‘??H%%PB?@&?%%Y Ggy%‘%\é‘%rbgﬁt%éergpﬁi lglEdi n-step S23
the CPU _ 10 sear ters for AOB file #z and detects the AOB
FRAME#X ‘?Jlﬁo%ﬁg %@&%ﬁ?’hat is positioned no earlier than the Data
Ofset given in the BIT#z included in TKI#z. In 118 27 Novenber, 2003 WO

001 74060
15 {17-5_22-19_33A,B-3_ 36} Setting of the BIT = . .- - . -2

FIG. 36 shows how the BIT is set when an AOB is. divided-
as shown in FIG. 35. The AOB shown in FIG. 33 is divided
at the boundary bdl. The AOB#1l produced by this division

includes the two ROB ELEMENTs AOB_ELEMENT#1 and
20 AOB_ELEMENT#2Z, while the other AOB#2 produced by this
division includes the three AOB_ELEMENTSs, AOB_ELEMENT#1,
ROB_ELEMENT#Z, and AOB_ELEMENT#3.
Tn FIG. 36, these ROB_ELEMENTs have also been given

the triangular flags to shows the settings of the

25 TMSRT entries included in the TKIs corresponding to these




PCTI JP0010324r~ this exanple, it is assuned that the seven bytes starting
fromthe SZ DATA are occupi ed by the ADTS header. By referring {iQehig R3S
header, the data length indicated by the ADTS header can be recogni zed as
audi o dat a. udi o data andADTS header are read together_and are

out put t ed twobr{aﬁ%é gscr anbl er 7. The descranbler 7 decrypts t Hel /K8’ ﬁ&l\/ES,
whi ch are then decoded by the AAC decoder 8 and reproduced as audio. |0
{52-9 56-2} After this detection, in step S24 the AOB FRAME#Xx is outputted
to the descranbler 7, and in step S25 the variabl a play tine is

i ncrenerd@dsby The pheybacke peni wd1af rtihe AGR KRG X8RS 1t iy vaki abl e play
data is increnented the IS anount of data correspondi ng the AOB FRAME#X.

Si nce t RPBRAPESCKY this &f vASRERAVEOE ROPMENTHIL 4he AUESENEMEASE: 2 20nsec
is added to the variable "play tinme". Once the first AOB FRAME has been
out put t cPED £RE dESiRM et n7A0BY Istap @28 chespleay 2k tpparlataiseref er s

20 to t DTS header AOB- FRANE#x_and speci fies where the next ACB FRAME
is. Ins e%’ S%’, %?’r‘?gt ﬁé@ﬁéo%sadbaaﬁ‘é%ﬁg e ¥ s Life GRAIPPEBH& PFx~#x+1)
and sget ss ACB: ERANVE#X -@s hh t @?B-F = E‘.llﬂ-: gp S28 é% FERx| ME#X is
i npufted Tnto the descr gnbLféer ?.0 fergﬁﬁi—g?‘ i @’ég §30R TR abl e
play tineats isagerenriet bynihenphayphack, Perh9d 12, é‘% 0b 6306
Novenber 2003 PC |'1JP00103295 of the AOB- FRAIVE%X an&lt egvgralﬂl‘e{bl%e&%l ay
data i s dhctleeehtedddrey apdintthaft das apeeskesponttRant ket AOBERANMIX. After
incrementing AGB FRAME#x, in step S30 the CPU 10 judges whether the
vari abl e¥xtRat tés&ched PREAv Aok APREn s TiFNsn 185 TVERRTErobftt hef
vari abl %été;f\rg h%s ot reached the val ug in FNS-1st TMBRTE, in step S31 the
ol aybacK &rpa D e gegion m to the boundary_ bdl in cluster
10 00A. The "FNs_lst_ TMSRTE" for RAOB#1 is the same as before
division, while the "FNs_Last TMSRTE" for AOB#1 differs
from the value used before division in that it now indicates
the number of frames from the start of AOB ELEMENT#2 before
division to the boundary bdl. |
15 ' The - following describes ROB#2 which is obtained by
this division. AOB_ELEMENT#1, AOB ELEMENT#2, and '
AOB_ELEMENT#3 that are included in AOB#2 occupy cluster
- 00B to cluster 007. Cluster 00F includes a copy of the
content of cluster 00A. The reason cluster 00F stores a
2 copy of cluster CCA is that cluster 00A is occupied by
AOB_ELEMENT#2 in AOB#1, so that it is necessary to assign
a different cluster to AOB ELEMENT#1 in AOB%#2.
AOB_ELEMENT#1 in AOB#2 has a data length that starts
not at the beginning of cluster 00F, but at the boundary

25 bdl that is present within cluster 00F, so that the SZ_ DATA
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whet her the user has pressed any key aside fromthe "Play" key, and then
returns to step S26. The pl ayback apparatus 10 hereafter repe?i]ﬁo‘;elprﬁ)erm%
processing in steps S26 to S31 until the variable #x reaches e value In
FNs |'st TVRRJfeRbeunti| the user presses any key aside fronmpthgridtizays key.
When the user presses a key aside fromthe "Play" key, the processing in
this flowhart ends and suitable IS processing for the pressed key is
performed. Wien. the pressed key is the "Stop" key, the playback procedure
stops,,. while when the pressed key is the "Pause" key, the playback is
paused. £8r{3828¥57:d}gOnehhea sottites alma@dnt:/\hefl tiheavdiab| ehéx serhes t he
value in FNs 1st TMBRTE, the judgenent "Yes" is made in step S30, and the
processiaf pilusteds 0B Scep §RATIH MRldwa 7L hgiowgh aahuétEﬁthOEO@Jm@ MEs

included in the present 25 AOB ELEMENT wi |l  have b utted jnto t he
descranbbBe PaFa benghhefBet 0022 68/ %@tﬁﬁﬁﬁjﬁo %%‘é@é it he

pr ocessi p S26 to S30, in step S32 the variable #y is
increnen&gﬁ—%gﬁ@ghfﬁg next AOB ELEMENT as the data to be processed and the
vari gbl e #x isppal bh_ac | gedn OBy PYeME e 21l A%)B%ﬁeﬁhé{@'% iR Shepeqs3 the

pl ayback apparat us ers to the TKTMSRT and cal cul ates the first address

of the AR EhENENE%y ofT&G.Lﬁiﬁé’b&E@Aa@ﬁatéth&ﬂ hemapeeto0nw thkeeds ocedur e
made up or steps S34 to S42. This procedure reads the 10 AOB FRAMES

i ncl udedbenear ACRELEMBENTAORE 2af tsar tdnot hehe BRTZsOLhRehe fogidtdn

resenbl e t rocedure nmade up of steps S24 to S31. The diff th the
pr ocedur%ﬂﬁﬁiﬁT ep %@Bﬁgéﬁss%ﬁz@tt %h?:?llﬁ%otfh*éh%@?d?’% PETDY _WWﬁ%EA

procedur e S24 to._S i s whet her the vari abl e 15 #x
has reacﬁ@gg’t%%e%#{i ﬁ%%n By G%\E{%Fst ra)E?'?%;SRTE" whil'e the condition by
whi cfy procedurﬁsr@?ﬁ 4B Qéeﬁt %E%nﬁ%%d 0 3%12 €ngsai 51 wheshers thes vaOBabl e #x

has reached the val ue shown "ENs "M ddl e TMBRTE". "When t he vari abl e #x

reaches thewa der show the 2@3 FNSENENA! & HEMSREE:J utibe khepbpnoodauye made
up of steps S34 to S42 ends, the judgement "Yes" is given in step S41 and
the procéesi npeadiiantesonobetiay S437idadsiafsasyo tardCPy e RERAENt s t he

‘o Lebl e L MR LS Hhe vt able B (e e s asal |
reached ﬁo%_Z_]ELEMENT remaining unchanged. As a result, -the :
15 I"Efri;lf_a:st_;TMSRTE'f-of AOB#2 is set at the same value for the
"AOB ELEMENT#4" before the division, and the .-
"FNs_1st TMSRTE" of AOB#2 is set at AOB_ELEMENT#1 of ROB#2,
which is to say, the number of frames included in the part
that follows the boundary once AOB ELEMENT#2 has been

20 divided.

{17-5 22-19 33a,B-4_37} Setting of the BIT
FIG. 37 shows a more specific example of changes in
the BITs as a result of the division of a track. The left

25 side of FIG. 37 shows an example of the settings of the
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27 Novenber 2003 5 10 15 20 25 WO 00l 79060 PCTI JPOO 03298 val ue that is
equal to one less than the Total TMSRT entry Nunber in the TI\/BE%NHea erzdf?

the TKI#z. \When the variable #y is |lower than (Total TMSRT ent RiFHE!

the AOCB ELEMENT#y is not the final AOB ELEMENT, so that tile processing
returns froWPdP0&H&844 to step S32 and the | oop procedure of BEEFPBBE2%%0
step S42 is perforned. Wien the variable #y reaches (Total TMSRT entry
Nunber-1) the read procedure can be assuned to have proceeded as far as the
penul ti mate AOB ELEMENT, so that the judgenent "Yes" is given in step S44

dth i A5 1n Fl 58. {52-9 _57-2} ' Th
Spocgdﬁrg’rlgg%osﬂs%ge g‘?lv‘géjg%?nts&%‘g%’s Sr%@%hb? § .Eﬁé:{apt%ggﬁﬁﬁ:e}léoﬁﬁ&ged of
steps S33st oxH2 fine tHat ng(Ahiihé)I?-]é{leaéng%\@S i Qn&h%(%{é gﬁé%éﬁsgéEl\/ENT

are-read.:, The differemnce w e procedure cohposéd to $S42

is that fsi ket he I"ogh. priisedaNe CeRPORESROE $EERE SR oy $42. eRds mwhen it
is judged in step 541 that the vari abl e #x has reached the vaI[‘ue 'n""FNS

M ddl e TVBRTENS 1éifdop MERTEr é scagoset 8L 4stipsmé45 ,t aarb4tpads when it
is judged in step S53 that the variable #Xx has reached the value in "FNs
Last TVeRIE Li-t SR dsl eSpraptddt2l showmeg the size of the data that

h hi t hert b .has. h | i "SZ DATA". 122 27

Navenber 2003 TEob iR FET TRooLaEsr O Mt tha: 8ot T disedos! fateps 49

to S54 i i i 5 tisfti t which
0 i 8ITRPeAt e MBI byt %é@&@!ws%;‘? ;gfs e%r%ﬁfg;e%ﬁggggﬁgn% I C

poi nt the judgenent "Yes™ is given in Sb3 an vances
to step 8Brrespai@pngsho tthee GRUTIQS dmer eaent s the ¥ar isaﬂtf].e %7 ig
(#zE-#z+1) before the processing returns to step S21 where the CPU 10 waits
for the HewidaoB #¢|shoenadtoumiiGat e35A, t haedoalde dofFkert 1 «heestlri s
happens, the processing advances to step S22 and The procedure conposed of
st ep¥ S29%t oh&t &p TS Y RaFhperPedcem hithardhyistian the So¢ andl'Edted by
the DPL N th L_TK,SRP _i.s specified and the AOB file
correspo%lélh(ﬁg%'g t"‘%iaseiels%e, T A S St S ay, Tihe AGBDATA" i RFRtSdme
nunber agqtfge T+ ai BosRes filhed t Qs .t k. apparat u
accesses the ?LS au?he%t ?catign Fggé?%ﬁhaen It%gé:cit&% géaﬁg%ﬁﬁgﬂ%gﬁé%ﬁsut-of

the. Fil@Keysdi aheheMSKTH U50Nskeytstar ing' fidLeht SabWas Hd g sapE NUNDer
as the TKI, before reading this FileKey and setting it in the descranbler
7. As a ?&sUMSRT tentvOBeFRAVESH i hhkuddd-sn TMBRAORfite havitig the same

nunber 28 gﬁgt he TKI are sucTcessiveI read and played back. (52-9 57-3759}
Updai ng? BFFERE B back iR _Chele_FMERTHondt TN s9Pisisbve hBUSRAE prayback

(e, CQegtSBLBNAG 0, Bl AURACIL L TPogR0Z L SPL o LATe S (1, 35 LD

as the BIT before division, but since the final AOB__ELEMENT
~intheAOBofthefirsttrack prbducedby’the divisionincludes

"p" AOB_FRAMES, the FNs_Last TMSRTE is set at "p frames."

20 IntheBIT of the second track producedby the division,
the "Data Offset" is set at "R", the "SZ _DATA"™ is set at
(original SZ#DATA "52428"~-data length up to division point

Q) ,and the TMSRTE Ns is set at "n-k+1" produced by adding

one (for the kth TMSRT_entry that is newly added as a result

25 of the divisicn) to the number of TMSRT entries from the
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123 27 Novenber 2003 CVO 00/ 74060 PCC/ JPO0O/ 03298 of the variable
playtinme. In FIG 59A the playback tinme code is "00:00:00. 000, No\}elp@gg@:,,
when the playback of AOB- FRAME#1 ends, the pl ayback period 20nsec orf A
FRAD" _E#1 o agisidot 0 the playback tine code to update it t@cT/IP00/03298

"00: 00: 00. 020", as shown in FIG 59B. When the playback of AOB FRAME#2
ends, the playback period 20nsec of AOB-r FRAME#2 is added to the playback
time code to update it to "00:00:00.040", as shown in FIG 59C In the sane
way, when the playback of AOB FRAVE#6 ends, the playback 10 period 20nsec
of ACB FRAMEMGSRE adrtedy t oot haeplrd) bAMBRM nentoye to update it to

"00: 00: 00.120", as shown in FIG 59D. This conpletes the description of the
AOB- FRAME out pEhepFYsedlidd ¢ nTYERTESaRcE NS 2 5 budNaHTE #189 68t 86, | 1

the user 15 presses a-key asi f the "Play'-_key;:. he,.-pr.ocessing .:i
inthis f £ V@iﬂl&%%tgﬁ? %ﬁ? BT REE Ty %%Pgécgjrkrlplagﬁi?e%galt%r essi ng
of "Stop! "Pause’ h | 6 descld - h when the user
presses Sﬁg’of'?ﬁe%%ggrgeysprg%/?ged%?gﬁ%g@?he%égﬁggk%% aratus perform

special 20 pl ayback; Adte NI GESEMANTI Ont#he AbBWShathisosetontherkamchart s
shown in FIGS. 56, 57, or 58 is term nated and suitable processing for the

pressed Keylisaeer 'odred. bR FRAMBW ngadstatbdS 44" procedbr anexdéut ed by
the CPiJ 10 (1) when performng the forward search function in 25 _response
to the ufers prebsTHERTRe of kB¢ BT (RIRREPORILNI2ZONRERDeFT 2683 - WO

001 74060 PCT/ 3P00103253 perform ng the tinme search function in response to
the user operating the jog dial after pressing the "Pause" or "Stop" key. 5

{52-10 60} _war d- Sear [ FI : I hggé{ show ng t he
procedur e Eiﬁfgzbs@m%ﬁ%g%ﬁg%en%&%é% ?ljéff tt%ié&f orward search

funcghon. Wiengihe, user speessashé hex'tMsray, afhe q uigehehbn'.YeShei s given in
step S3i, step S42 or step S54 in the flowharts |0 in FIGS. 56, 57 and 58

and the @RI I&wparf emysl diesptbeessiriginast bé fdhen4SRTof LFSG- 6614 n step
S61, 't'hg AOB FP, AVES #x _tro #(x+f(t):}) are inputted into the.des%rr%rrrnbl er 7.
Here "t ﬁ%ﬁﬁ%sgﬁtghﬁh§lfst track’ inciudes the TMSRT_ entries
the first TMSRT entry of the AOB before division to the
kth ’i‘MSRT_entry, which is to say, the TMSRTﬁ_entries_ #1 to
15 #k. | e
It should be noted here that the AOB_ELEMENT#k that
includes the boundary for the division only includes ;e__gion
7(1} p | so that the-kthl TMSRT_entry only includes a datra} _E:i_.ze
corresponding to this region (1). The TMSRT of the second
20 track includes the TMSRT entries from the kth TMSRT_entry
of the AOB before division to the n™ TMSRT entry, which
is to say, the TMSRT entries #k to #n. It should be noted
here that the AOB_ELEMENT#k that includes the boundary for
th

the division only includes region {2), so that the X

25 TMSRT entryonly includes a data size corresponding to this
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intermttent playback period, f(t) represents the nunber 15 of framnes

corresponding to the intermttentplaybackperiod, and d(t) repgﬁﬁgﬁ%ﬁm;ﬂﬁ3
anount of data corresponding to theintermttentplayback peri od.

| nst epS62, Mreooragok@bl e play tine show ng the pl ayback elaps§Qn&hﬂﬁmx§Fd t he
vari abl e play data showi ng the playback data anmount are 20 respectively
updated using intermttent playback period "t", the nunber of frames f (t)
corresponding to intermttent playback period, and the anpunt of data d(t)
corresponding to the intermttent playback period (x.-x+f(t), play
tine~Mz£F$}%%+ﬁ?!play dat a~pl ay data+d(t)). Note 25 that the intermttent
pl ayback peri Wl generally be 125 WO 00/ 74060 27 Novenber 2003

PC d' | JPOOI 03 5558 Vediis dFehi & 8 carmprayedckypehiodi vl stwel ve 5

AOB FRA -3 . f4 ... 61A_and 61B show t he increnentin
?L the g@%ﬁﬁgﬁéggi gﬁﬁy?gmgé%r%‘? ézrsreaﬁ_rt& O;S‘ﬁ%? E:{‘Vﬁoiﬁm%i@%fﬁ%Ab;hgm
e ini d h e ayback poi.nt bein
the AOB FRAVEHT 10 ACB ELENEAT 51#%"?2 %ﬁ%ygéeéfks trfior%e@g%ex‘?ﬂ FECkSse 15

"00: 90: PrBDtedCoit S hMen thei bhrei 11 obé web - FRR. h

inputted into the descranbler 7 as the inter%%é%gnt gpwgyeb%éﬁﬁggg'd, t he

pl aybacR SpEfiesd comitiii e WOBCRRAMES & ROB. £1240180Q) rick @ﬂé@_vgy%getdhe

pl ayback t%ﬁP cqQde so that the playback time code becones "O00: 0: 01. 240",
© it EVBIEACkB LA Be-RYoARcad by Sivpidit iggani ROBt Ep1863 t he

as shown.
CPU 10 ¢ompaeentlvpted state. Since the division of an AOB file

does not invelve decryption and re-encryption, the
10 processing loadof dividing a track can be suppressed. This
meansthattrackscanixeeditedevenknraplaybackapparatus
with limited processing power.
This completes the explanation of the TKI. The
following describes the Playlists.
15
{17-6} PlaylistManager
As shown by the broken lines h5 in FIG. 17, the
PlaylistManager shown is made up of
PlaylistManager_Information (PLMGI) for managing tﬁé—w
20 Playlists stored in the flash memory card 31,
Default_Playlist Information (DPLI) for managing all of
the track stored in the flash memory card 31, and
PlaylistInformation (PLI) #1, £2, #3, #4 . . . #m. Each
PLI is information for a user-defined Playlist. As shdwn

25 by the broken lines h6, the DPLI is composed of
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the incremented variable #x wth the total nunber of frames i nACB ELEMENT#y
andj udgeswhet her the increnented variable #x is wthin the to f
frames in AOB ELEMENT#y. As nentioned earlier, the nunber of %fﬁﬂ@ﬁﬂpﬁﬁgﬁ

25 ACB EL%Mnm§i tioned at the start of an AOB is "FNs 1HCTIIVBOR98 t he
nunber of frames in an AOB ELEMENT positioned in a central part of an AOB

is "FNs Mddle TVMSRTE", and the nunber of franmes in an AOB ELEMENT
positioned at 126 27 Novenber 2003 WO 00/ 74060 PGTI, 1P00/ 03295 the end of
an AOB is "FNs Last TMSRTE' The CPU 10 perforns the above judgenment by
conpar | bg famldppk bpyilatse_sirnefal hésd omaesoni tPRHel vafigbl e #x. Wen the

variable x is not_w thin the present AOB ELEVMENT#y t 10, { hen
j udges PaIstedd SehaiHetHerT % FESP§§%$JR$QEEEM§VﬁQﬁﬁL%%egr %%é AOB

ELENVENT#Y. er , ,t he AOB, ELENMENT i e.fi.n : $ N OB
BLOCK,  Ber B4t Pl be-no RO ELENEITYEHAC FBPI SRS T ACE LLLMENHS. S0 that
the jud t. " NO i | ven | 1 d i 1,51V he
presentgﬁﬁgaé%é$$m8?§§gié%ﬂv%?% 3?tmggﬁﬁgﬁé%cgggﬁﬁﬁgﬁgg?ﬁé?g?ol%éas t he

ACB FLENENTHYa0XiisitS, TEAcE bepr9fb pdenvarsabba DK i SRPediced 2by#Bhe number
of AOCB FRAMES in the AOB ECEMENT#y and in step 566 the variable#y is

updat ed#@#y.- - #y+1¥m. As a result, 15 the variable#x will now indicate the

franme position..-of a frame in the next A EMENI#y i ndi cat by _t he
updat ed vari aBbe BELEoReERZERE ﬂﬂu%ﬁ?ﬁegiﬁgéﬁﬁe Eémiﬁﬂ Iéﬂlaxn

oot ISRl s M AR LT S et he

Lep S671 d 52- 10y 805 3b A4 6 WS £ildien iRbhakleedid $2 Aya tPUE, dead play

10 not have this restriction and can indicate any number of '
the tracks. This opens up varicus possibilities for the
user. As representative examples, the user can generate
Playlist Information indicating only his (her) favorite
tracks and store this Playlist Information in the flash”

15 memory card 31, or can have aAplayback apparatus
automatically generate Playlist_lnformation'that only -
indicates tracks of a certain genre, out of a plurality
of tracks stored in therflash memory card 31,“andrs§pre

_theresultingEﬂaylistInformationjjltheflashnmmorycard

20 31.

{17-7_18} HKumber of Playlists and Their Data Sizes
As shown in FIG. 18, a maximum of 99 Playlists can
be stored on one flash memory card 31. The combined data

25 size of the PlaylistManager_Information (PIMGI) and the
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are updated in accordance with the intermttent skip period. 2s The period
"skip tinme" that is equivalent to the 127 27 Novenber 2003 4061
PCT/ 3P00103298 intermttent skip period is two seconds, the ngﬁﬁ%@ﬂh%rﬂﬁ

frames thatyar ivalent to this skip tine is given as f(skip tine) and
NP e HapifBhy”

t he amount fa that is equivalent to this skip time is gFf

(skip tinme) . In step S67, these 5 values are used to update the variabl es
#x, play tinme, and play data (#x--#x+f (skip tine), play tine play
time+skip time, and play data- play data+d(skip tine)). 10 {52-10 60-4 61C}

As shownDerfaid & I4y1iBe TnEeRmdt sk pkbRrperion is aided Le bheco

vari abl e#x showing a franme position wthin the

updat ed batiesbl e BackxEb&dhahen nfithed dfedgenes i 180K FLEMENT#G, _ahe
variable;:.#y 15 is _updated to indicate the next AOB EL NT-: and_t he
nunber ::PFi_FkaPBE" AnCAGJROB i EVENDES 21kt shibay Adsed Ihrfimembeiorari abl e
#x. As a.resul th rigble#x will now indicate a frame position within
the AOB Ef 3 ﬁ%ﬁs@ge@% the UpHELed KN T abl @ #pe Fhbemhaad2. 000
(=2seg) .S vl P20 a6Gded tk resent .value_"00; 00: 01. 240" of the

pl aygjgcktF;em %odngnghatethi%f%egg‘ﬁgéﬁ%: 88: 63 4o Inghi i ODyHr fabl e #Xx

i s updatedr hati -2 ORFn. ~m&F - i he
Vol e s s R TP, R AT, PRL i on ¥8¢ 15,

27 NovenbBr Z0UN WA 8DEE4060 £153wh0 i60-Br61(dhl,

{17-8_39-1} Format of DPL_TK SRP

10 FIG. 35A shows the format of the DPL _TK SRP. In FIG.
392, the DPL TKIN is written in the Oth to 9th bits in the
DPL_TX_SRP, while the DPL TK ATR is written in the 13th
to 15th bits. The 10th to 12th bits in the DPL_TK SRP are
reserved for future use, |

15 TheTKInumberiswrittenintheDPL_TKINthatoccupies
the Oth to 9th bits in the DPL_TK SRP. This enables a TKI

to be specified.

{17-9 39B)} Format of the PL_TK SRP
20 FIG. 39B shows the format of the PL TK SRP. This is
a2 ten-bit field in which PL TKIN, which is to say, a TKI

nunmber, is written.

{17-8_39A-2} Composition of DPL TK ATR
25 The broken lines h51 and h52 that extend from the
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PCT/ JP0O0/ 03298 Once the AOB FRAME#62 in the AOB ELEMENT#52 has been

inputted into the descranbler 7, the playback tinme code is up wn
in FIG 61D by adding "0.240" to the 5 present val ue of "00:0%?5@%?%%E§?§
gi ve "00: GRo@3~4R30" I n step S67, the variabl es are updat ed RGT/EHIOEFBEnce :
with the intermttent skip tinme and then the processing in steps S68 to S71
are perfornmed. This processing in steps S68 to S71 is the sane as the
processing in steps S63 to 10 S66 and so updates the vari abl e#x by a nunber
of franes that is equivalent to the intermttent skip time "skip tine",

bef or e DRECKENGTRelneFIfhe 347 i IDPEARISISKAMPAG St esdn CA08 FRAME wi t hi n

the present AOB ELEMENT#y. |f not, _the variable-#y is.u ed..s at the
next ACBPELEWENHT3S:§%§C§91§%§?ﬁﬁl@ﬁﬁmﬁﬁEﬁﬁafﬁvﬁﬁﬁﬁ’3H§£@§?L§%ig§§ﬁis
converted so,as to indjc r Si L .0, thi smpext1ACBREMENT. Once
t he vart8bP&S §”ﬁﬁhE%?tﬁ?@ég%%eﬁﬂf%ﬂgc8%?%2&%%Yw?éfﬁ fhe | nternittent

pl ayback ti hiot ergh i Nt Skigp 44 e, thie oirap B(2arke iPLEdO aefers to

t he TKT%EET%gHgQgéhgglculateslihe'star?ﬁaddress for The AOB ELEMENT#y.

Thens i Aangt @r SVBrathe ,CPUL shar Txaak'search for an ADTS header start:ing
fromthe start address of the AOB ELEVMENT#y to detect the AOB FRAMVE#X. In
step 572Mitdrec 0Pt @0 Tudgds’ whendel Ensk @fef e 'pressed any key aside from

the forward 25 search key. |f not, the AOB_FRAMES fro he .AOB #x 129
27 Novenber 2803mABDCEYDEH PEREIPICID32E8 %ﬁéﬁﬁ@ﬁ@g:éﬁAﬁgﬁiﬁf ) -1 are

I tted int h nm - t | j 6 S73 i
- choal 085 HREAb00E AroCutlre PRI L ETent e he Coar SoF e h vl 45 Chat

| ndi cat 6. he ACB FRAMRHX ;AR AEELEVENTHe sand bise adraramsondiéngl ayback
posi tion. er this, it the user presses the "Play" key, the judgenent
"NoYgi s t@ wate i inALGat?4 arkiIt e . pr.gcegséngthe tTRI pBe¥eAMTH | @Ackaet ends
TKI is "Track"), the value "00b" is set in the "DPL_TK_ATR".
When the TKI indicated by the TKIN is used and an Audio
Object (ROB) corresponding to_only the start of a track
is reéorded:ﬂithe ROB file corresponding to the indicated
15 TKI (i.e., when the TKI_BLK_ATR cof the TKI is.
"Heéd_of_Track"), the value "001b™ is set in:the ... o -
"DPL_?K_ATR". When the TKI indicated by the TKIN is used,
and an Audio Object (ROB) corresponding to a midway_gfft
.track is recorded in the AOB file corresponding to the
20 indicated TKI (i.e., when the TKI BLK ATR of the TKI is
"Midpoint of Track"), the value "010b" is set in the
"DPL TK ATR". When the TKI indicated by the TKIN is used
and an Audio Object (AOB) corresponding to an end part of
a track is recorded in the AOB file corresponding to the

25 indicated TKI (i.e., when the TKI BLK ATR of the TKI is
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{52-11} Execution of the Time Search Function |0 The follow ng descri bes
the processing perfornmed when the tinme search function is use?7 (IJ:J rg}trzohtoae
tracks in the Default Playlist Information are displayed and h’g gaer

i ndi cates a‘g%etﬁoinﬁ&% track. Wien this track has been :indicated_and tbe8 user
has operated the | og dial; the playback 15 -tine.-code is UBH&FE%D_’D%% -t he
user then-pressesvahe-"Play key~; ahe playback tinme code at that point
isused.to- set a.:value in the variable "Jnp Entry" in-seconds... A
judgenent is then nade as to whether the. indicated track is conposed of a
plural i tyEal AGBSTesca"si,ndlree AB1 120 "\heppthe ot rack {5 epaposed of a
single AOB, the variables #y and #x are calculated so as to satisfy

Equat i on"RPLAMMEErATRI's, a search for the AOB FRAME#X is started fromthe
address in the (y+2) " positicn in the TKTMSRT corresponding to this AOB.
Once this AOB FoRPENESL havhissehheurd; npliaydieed byt b K2 £ 5omuNoBd
FRAMVE#X . I%% %{plovenber .2003 00l 74060, PCT/ JPOO 03248 {52-12} Wen the
track i s2ROrpoRed o S iral ey SorY A6BebIhanesdni Wbled gATEaRR@REFng an

ACB) ., # X C d as to satisfy Eeuat] _After this,
a sear chy?%fr}q?ﬁeaz}é%IF% %é:ﬁsdgg %%teecg élrb%th‘éhéanggs{Fgﬂ_m_@#ﬁ) =n

posi ti ony nthise TR MBRTporksspondi ag et o ACB#N 1GRge: thi S A0B R o ME#X has
been found, playback starts frompACB ERAI\/E#X. t% he f%l%\%gr?@lrge%%%/ilzbes
the caseDRhemXplABack is comenced froman arbitrary position with an AOB
where the "FNs-1st TMSRTE' in the BIT is "80 frames", "FNs M ddl e TMSRTE"
in the BIT is Woanf ehredXI dndiideteBNdyl dste TNSRVE! si nntisedBldhd snd 50

frames". %EZ 13 .62A,. B} As one specific exanple of when the time search
functi o s BEEGCT R Y JPFORI RS TFFThed, hoh i OB ELERENT YEIRP f2 ane

POSi i O which.p haul d st.art_are 20 G f.i ed when | ayback
ti rrelbcodlei:lfgf%’nd#c% ejdﬁ%lseﬁ%g ?"h"ga%]'%’g ral v eshgm% n 8 éewgzjﬂ?a?ﬁ‘e user
hol ds t heppt aykackr@pparatus in his/her hand and rotates the jog dial with
hi s/ her right thunb to indicate the playback tinme code 25 "00: 04: 40. 000

(=280sec) ". \Siemceheh8ldunbethefTKITKDrishisi€8bn 1M0-H8I BAOCAKIN,
it is clear which of the plurality of TKI corresponds to
each DPL_TK SRP. The position of the DPL TK SRP in the

15  Default Playlist Information shows when the AOB
corresponding to the TKI that in turn corresponds to the
DPL_TK_SRP will be played back, i.e., the ordinal position
~of the ROB in the Default_Playlist. As a result, the order
cf the DPL_TK_SRP items in the Default Playlist denofes

20 the order in which a plurality of tracks will be played,

or in other words, determines the playback order of tracks.

{17-5_40-1} Interrelationship Between the
Default Playlist Information, TKI, and AOB files

25 FIG. 40 shows the interrelationship between the
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27 Novenber 2003 PCT/.i PDQO' 03298 AOGB is as shown in FIG 62B, Equation 2 is
used as fol |l ows 280sec=(FNS 1st TMSRTE+(FNs M ddl e TMSRTE*y) +X 9N3@ﬂﬁEPmm3
=(80+(94*148) +8) *20nmsec 5 so that the Equation 2 is satisfied f

val ues y=14%) adrthos-8. Since y=148, the entry address of the p&OBPEREYENT#150
(=148+2) is obtained fromthe TKTMSRT. Pl ayback fromthe to indicated

pl ayback tinme code 00:09:40. 000(=280. O0sec) can then be perfornmed by
starting the playback at the eighth AOB FRAME fromthis entry address.
{52-14 63 64 65} is This conmpl etes the eéglanatlon of the processing of the

CPU 10 |1Pﬁ¥@§é§u%latbl%ﬁe 48O RELPRg the THlayangefherhOR Si1sH ng
d bes, t he edit | tored.in.th This editi
controf TSGR SRPRS exd L S0 AR SRt Sael CEPaseddl (o ERFAv L) S |
cont ai ns, 4 be pLocedur a5, 28:sewn L0 ELES. Wq}cg £Rercan xﬁélFT% foig o

describ h& processing in thi's program s“Shown in these

draw ngs: i hd 4$53nbl Ednﬁa@gmgae 604 legf@mlgSa ://%eﬁ TRE A58 Rfiesses the
"Edit" key, an interactive 132 Novenber 001 74060 )

pCT/ 51 PGB 3Fgke scr eBDGiL smmsmlr@aesj fionsFER .S104 ahEE&: J:ﬁ:ﬁ;ts@oa&mg he user
mhlch of t het hr eef undanental editing operations"del etion", "division" and
" conbi niflye Defsambtnﬁéémléﬁmlnfﬁrmaécpl@wg giviencmucie Fiogbd afat -
operatio has bee naaeegé t.he user in response to t% in eractuye
screen. YRStFEIbreSEA e O ¢ ?%O YBshfted R RaPofn 8 oY theed % » keys
on the p I e n LS
KG¥1, ?Re sr?zE ese ﬁga fnasnl 9 L%EPBX&EW%m% %ﬁ% vs).

operat| ons, — eys are USG cur sor

When t heméejppe@l d;sefe&:@ etel etioinsid8 g@@ﬁgttee pbheTRr oges sk g oceeds
to the | oop procedure conposed of steps S103 and S1047 I step S103, the

CPU 110 jtidgedowleet hegrthehoser tias prPeésgediNhe " | " or " i " key In step
S104, the CPU 10 judges whether the user has pressed the "Edit" key_ Wen
15 the user ha&spﬁé%’é’db&hethelafr@fﬂs OTY, kKBY 2 ,t BT Jr oBESsi-ng adviefhces

Laeg;ztegﬁg ré?ﬂhgﬁ32§“ﬁ#tQ§ |n9gf¥exg£éa%§f§%§§} g% %pe track to be
DPL_TK_SRP#2 and TKI#2, DPL_TK_SRP#3 and TKI#3, and '
DPL_TK_SRP#4 and TKI#4

15 Looking at the DPL_TK_ATR fields in the DPL TK SRP(
it can be seen that "Track" has been set for each of
DPL TK_SRP#1, DPL_TK_SRP#2, DPL TK SRP#3, and. _
DPL TK_SRP#B. In other words, the four combinatiens
. DPL Tr{ SRP$#1 — TKI#1("AOB001.SA1l"), DPL TK_ SRP#2 - B
20 TKI#2("AOB002.5SAl"}, DPL_TK SRP#3 — TKI#B(“AOBOOB SAl"),
DPL TK SRP#B8 - TKI#8("AOB008.SA1") correspond to four
separate tracks.
Meanwhile, none of DPL_TK SRP#4, DPL_TK SRP#5,
DPL _TK SRP#6, and DPL_TK SRP#7 has a DPL_TK_ATR set as

25 "Track". Instead, the DPL _TK SRP¥4 of DPL TK ATR is set
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the user has pressed the "Edit" key, the indicated track is set as a track
to be del eted. The processing shown in 20 FIG 44 is executedy; §Qehibatadobe
TKI B>, K ATR of each TKI for the indicated track is set at " nuseg" to

del ete the wodbgateed track. {52-14-63-2} Conbi ning Process Za~Mha@otig user
sel ects the conbining process, the 133 WO 00h4060 27 Novenber 2003

PCf | JP00103298 processi ng proceeds from step S102 to the | oop procedure
conmposed of steps S107 to S109. In the |oop procedure conposed of steps
S107 to S109, the Ia¥back apparatus. receives user inputs via the "~", "l
" and "Bdit"e TeToRek théehes &P Ip BE sATR b DPIL 'THOrSRP#7" ikeyett he

pr ocessi advance romstep S107 to_step 5110 where the-indicated track

s hi ghl igm §al§;ﬂ°f4q"_‘e‘raf:§§f 2pd gf&’%ﬂ%ﬂﬁﬁe@ée@%né‘ﬁ;?ﬁ?#5k@rt},d Lhe

j udgenen iV n e nd. t he eSsjng advances to step

S111, in ggégﬁ%fﬁg?gfb%gﬁ%'%%%rgﬁtl3§fﬁﬁgﬁﬁgeﬁﬁig§ticks‘set as the first

track to be usedd meldis it TRY Y 0026509d dA1E Pr QEPESHNGL LAl PS4l O L he
. e

| oop procedure conposed of steps S107 to S10 a second trac as been
sel ect edtboDREdi TKngREtHE, |islgenent ta¥as " ofsagitweikp step S109, and the
processin% | S advances to step 5112. In step S112, the CPU 110 refers to

t he Bl TSTRA# e  ARBYCEf. S7k" ¥ ozmer TEAd & HeADBOOS . SAREks ahd.cl uslges what

kind of ACBs (Typel  or Type2 t_at th tive start and end
of cach bF PRSI {PAGKES IRGoFs SORE lork 6L BRE & Pa DPL RBLERPRGKSALE]

Phe’ cpu Tt B b RS TR M 4 TF B0 TR ERT A caBHRE Lol il 1Y
pat t er n. 1 Whewr itdteear anganentx of g APBS f‘i%“@ﬁ%ﬂ%@ﬁ%ft etfrgléi\( patterns

shown in FIG 32A to 32D where~it is clear 't ree TypeZ /A0Bs will not

be pilesent 25TbenSEEUTI/ eSRP afiiteri&bei g arie Magaut ke BF 1EE sl ather 134
27 Novenber 2003 WD 00/ 74060 PCT/.TP0O0O/032i'8 tracks are conbined into a

singl e t¥YREk OFdeBptBE18.08H ehereshondiongstot lea dpelKIi ameshtombén Fl G
46 is periorne fo th% TKb and DPh TK SRP corresponding to these
_ playedback. The DPL_TKINs of DPL_TK_SRP#1, #2, #3, $4 . . .
#8 in the DefaultPlaylist of FIG. 40 indicate TKI#1, %2,
#3, #4 . . . #B. As shown by the arrows (1) (2) (3} (4) . ..
Is  (8), the AOB file "AOBOO1.SAl" corresponding to TKI#1 will
be played back first, "AOBQ0Z.SA1" corresponding to TKI#2
will be. played back second, "AOB003.SA1" cerresponding to
TKI#3 will be plaved back third, and "AOCB0OO4.SA1"

corresponding to TKI#4 will be played back fourth.
20

{17-10_41} Example Settings for the DefaultPlaylist and
Playlist Information
FIG. 41 shows example settings for the
Default Playlist and the Playlist Information using the
25 same notation as FIG. 40. In FIG. 41, the box on the first
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AOBs. By rewiting the TKI BhK ATRs in the TKIs, the 5 plurality of tracks
selected for editing are conbined into a single track. Wen t r nt
of AOBs does not match any of the patterns in FIGS. 32A to 32%,?N§TVE%”%§P%6§
that ther ewddosbe three or nore Type2 AOBs after the conbi RERGPOWHRISCPU 10 .
j udges that the conbined track may cause a buffer |0 underflow and so

term nates the conbining process. {52-14 64-1} Track D vision Process Wen
the user indicates that a track is to be divided, the processi ng advances
fromstep S102 to the | oop procedure 15 conposed. of steps S116 . to S117. In
the | ooplevetedbowscinposedionld aphisteo vBrike the JragBscRZFvar at us
recei ves user i nput Srﬁif thi et ot 1t _and "Edit" keys . Wien the user
presses @pethe S§CO gvelt SEPF o€ sFld Sadvances from step 5116 to step
S118 where the,20 | hcai.ed: I ‘ h t edi ted. \Wen

t he user press et%IélQEEd?}{t“" ée{:/BﬁFhé&ﬁ ﬁgee?%%% %\k(ltecgs@ﬁFg gih\l)égn in step S117
and the Bé@&gi%i g APVAEEah difs $hHePe S4A0 DN PKemESI¥al udeihadimided track |
is determned as the track to be editéd and The processing advances to step
S120 525 yhergetberphaybadka wlishi, swhidek thes ssmnhindedisionss gpn Siva, 135
27 Novenber 2003 WO 00/ 74060 PCT/ JP00/ 03298 t he pl ayback apparatus. receives
a user inppaesvitd lteCrdeiRY ckeyr BMferf o Ebéﬁeprcéésg%u%"thl%_kgR ey, the
pl ayback of the track is_paused and_{ rocessi adya . t oop 5
pr ocedur 2é8@Sosed 6 5§F§&§198@§2§é%d‘%%§£ ?ﬂcétﬁsggggﬁ%h%lﬁ%%k
apparatus_receiyves._user Lpn j a .t j LAk o YWhen ghe. user
rot ates %ﬂe&%gﬂ%f%li%t—ﬁg%;f% geén??%e%\a?%ﬁdgni ggu% %t%édﬁ%nast ep F5124 in
accordangg W fR Lhe  ot@k k0B eofk fties | 9 dhal Tk PuAbFerHidi BL_The IRDp
procedur e conmposed of steps S122 and S123 is repeated. If the user presses
t he {gEdi §hchexidde preandssih preoceenp litah wtadpl $¢28ntto 81 NSAL5 - Tnher e
the playback tinme code displayed when the user pressed ?:he "Edit" key is
set as théediDAEIsiDR_BBHAdary. Note that an 15 "Undo" function nmay be

provided for this setting of the division boundary to allow the user to
invalidate the 'selected division boundary. After this, the processing

expl ai neq 1/ Ui 168 £ EBE 8 kb GhodTnbt e ind pPLSeRp SHRGua tndate (he

DPLI a_. as t e the selected track. {52-14 65-1} Process
Setting aghl ayli st L
15 °  FIG. 42 shows the correspondence between the:

DPL . TK SRP and the TKI using the same notation.as.in FIG.
40. InFIG. 42, Playlist#1l is composed of PL TK_SRP#1, #2,
$3. OFf these, #3 is written as the PL_TKIN of PL_TK_‘_SEEE%L
. while. #1 is written as the PL TKIN of PL_TK_SRP#2 and #2
20 as the PL_TKIN of PL_TK_SRP#3. This means that when tracks
are played back according to Playlist#l, a plurality of
AOBs will be played back as shown by the arrows (11) (12)

{13) in the order ACB#3, AOB#1l, AOB#2.
Playlist#2 is composed of PL_TK_SRP#1, #2, #3. of
25  these, 48 is written as the PL_TKIN of PL_TK SRP#1, while
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When the user chooses to set a Playlist, the processing switches to the
procedure showy. by the flowhart in FIG 25 65. In this flo

variable k given in this 136 27 Novenber 2003 WO 00h4060 Pﬁ@é"%ﬁ‘#@@gg
flowchart W asmosot o i ndicate the position of a track in thedqashesksorder
given by the Playlist that is being edited. The flowhart in FIG 65 starts
with this variable k being initialized to "1" in step S131, before the
processing 5 advances to the | oop procedure conposed of steps S132 to S134.

In the | oggroc,edure conposed of steps S132 to S134, the playback
appar at i é‘ir\ﬂé%t%%e@sggéﬁaPﬁQ@{md%fvPé_ﬂlKe_S'RP#2" and #Edias' thend

" St op” en_t r resses the "i" or "I" key, the_ processing
advanceéb‘i{rsroKn.‘g%s]t % E%&ﬁﬁ%ﬁ%ﬁ-s@glﬁh%% neALr éﬁ’é’ke‘%/st%fﬁﬁikéataéifi n
accor dapge i 4 hy essl fephg i)y ol ub” key- 1f the user presses the
"Edit" E)ey,wf he %ggggﬁent d’%@"t%’sgéﬁ é‘n‘srtn#gfes é}ﬁaa%ﬂgﬁg%pﬁg:?ee%si ng
advancewifla $feep13h3bd HAkD §5€HnSI3OnH it hed Atk 8d| @t edowhen the user
presses the " Edlﬁ)t " key is selected as t%)te ktéh trackgi &Q? eq% ygazc order.
Aftes thinsthe creéprSIOB#4te ROBEED eadBES i naresented tandsihe proOGessi ng
returns to the | oop procedure conposed of steps S132 to S134. This

pr oceduFeTL ¢ epbHt 8d P sonthardae tecBréytistéland fourth tracks are

successi vel y _sel ect e |f the user presses the "Stop" key have specified
several track: atyﬁalts‘gﬁé 1D CHERASHR R hatk T SR S pat? f ety Bhder tAL a new

layl i sk i f S13 S138. wh
Composenof L TR SREC That 26k BBETy Tho HIIE Sof PECRRIA TG o tiese
tracks is gepermted, 434 4127 f@i@'ﬂﬂ@éng%t\!@r%q{ H%@%fgyﬁﬁ?%%gﬂ?%

{66-1} Recording Apparatus The follow ng scribes one exanp
r ectt di bgcapparatmgingr tohelilvdshs eBpry gangda3dht¥16F A68shaws 1o0pe

played back as follows. First, ROB#8 that composes TrackE

is played back as shown by the arrow {(31). Next, AOB#4,
AOB#5, ROB#6, and AOB#7 that compose TrackD are played back
as shown by the arrow (32). After this, AOB#3 and AOB#1
15 that respectively compose TrackC and Tracka are played back
as shown by the arrows (33) and (34).
Of special ncte here is that when a track is composed’
of a plurality of TKI, only the TKI number of the start
' of the track is written into the PL_TK SRP entry. Iﬁggg;e
20 detail, while the DPL_TK SRP values given in the
Default_Playlist_Information specifies the four TKIs
(TKI#4,TKI#5,TKI#6,TKI#7) that compose TrackD, the
PL_TK SRP given in & set of Playlist Information does not

need to indicate all four TKIs. For this reason,

25 PL_TK_SRP#2 in Playlist#3 only indicates TKI#4 out of TKI#4
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5 exanpl e of a recording apparatus. This recordi ng apparatus can be
connected to the Internet, and is a standard personal conpute

perform recepti on when an encrypted SD-Audio directory is sen?-ibp\getmb%%bos‘
conmmuni cat wawol74oes to t he recordi ng apparatus by an el ect r 8TIPAHERES

di stribution 10 service, or when an audio. data transport streamis sent
via comrmuni cation lines to the recordi ng apparatus by an el ectronic nusic
distribution service. {67-1} Hardware Conposition of the Recording
Apparatus 15 _ -FIG 67 shows the hardware conposition of the present
recordi ﬁg)a%%ﬁat-us. ._As shown in FIG 67, the recording apparatus

i ncl udes a card nnector 21 for con i ng the . recordi appa to the
flash nenory i &q@i,oggﬁﬁl\/ﬁfﬂéh ﬁoﬂﬁﬁ‘gnﬁsh#gdapgk azég%g?%%s}s for

storing regordpn onty. rs t r [ er the
recordi r%{-agﬁpaégt?u}g?gaﬁhﬁ% %&%%rac{ﬂeatr@%f ?ﬁa%gi%%ﬁ\%ri g%ggzég!%%ut ted
via a m&{&&@@qﬁgﬁrp@a@@&%@ame FMSE eneaden2exfappararsod ng the
PCM data in units of a fixed tine and assigni ng 25 ADTS headers to produce
AOB FRAMES;n at sacamblareg nimyed6badk aldodNdvambero 20031 31 A6/ 74080: . :

PCTf JPO0O/ 03293 for encrypting the AOB FRAMEs using a different Fi|eKey for
each AOPBLOCKCKa2RPESMIASpArLaAIsS ZP £be D%g@ﬁdﬁ?&’%ﬁ%ﬁia@%&p@@%ns por t

t wh t SD- Audi o di t i I j cation i
To the rottP di e BAUPERatasChy R AT CoriOhi EARGeTE Migr FRRADN Sefvi ce.
or ""“ey-ngﬁ i p gaf a (tch?égSPQIsfiﬁ rean ¢ SeRb ¥h§t9§ﬁﬁg“iﬁéti'c%éé nes to
t he recor |% utro

g apparatus by an electronic-nusic distri n service, a CPU

28 for peié PR MEmBYersd theot ¥ ok TE| o hea yBeekipgadieppalatuar chdeyboard
29 for to receiving inputs nade by the user, and a display 30. {67-2} Input

G raoi t SLHRF DRI RE4 SWrehoadeehdry ptted REEE Badiewd dir ebeof {1 whiddked®edo be

ritten B2 8 88 A LA LG SIS TLET I S 28he track s
composed of a plurality of TKI. If so, the playback
apparatus executes the appropriate procedure for playing
back all of the cerresponding TKIs (AOBs).

15 - . As 7descr‘ibed above,. the Default Playlist and:a .:"x
plurality of PLIs are written in the Playlist Manager. :=If:
different playback orders are .written in the DPL TKINs and
PL _TKINs of the DPL_TK__SRPS and PL_TK_SRPs composing such

' playlists, itbecomes possible toplaybackAOBs indifferent

20 orders. By offering a variety of playback orders to the
user in this way, the user can be given the impressicn of
there being a number of music albums stored in the flash
memory card 31.

Of special note here is that the data size of tThe

25 DPL_TK SRP corresponding to an AOB file is small (at ne
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15 is sent via communication lines to the recording apparatus by an
el ectronic nmusic distribution service, the recording apparat usy Qakmiet 363
the encrypted SD-Audio directory into the data regi on and aut hentication

regi on of twwwodrtsash nenory card 31 as soon as the encrypted paly;pughh-Bos
directory has 20 been properly received. However, (1) when an audi o data
transport streamthat is not in the formof SD Audio directory is sent to
the recordi ng apparatus by an electronic nusic distribution service, (2)
when data is inputted into the recording 25 apparatus in PCMformat, or (3)
when an#@lae abliRd itsvq devided ,13hil@7tNevelez 2003 \WF 0t Z408Q
PCTI JPO0/ 03298 by t.he record%&g appar atus, the recordi ng apparatus uses the
fol | owi AP FOTFPPREHTT 56t 88 AR Wit lanl atgrol @Rtup ticahsP8ktbygtesam ont o
the fla [ 1 own ,i,n E| G 67, the four_input routes RT1
RT2, 5 %?{#E a@r%da/ﬁ%{:gpg E’gé\ﬁT?g TRgdts Eﬁaﬁfﬁbﬂ%négﬁéft PahdpEEt REEPEEM when
an audi @ [ S-4 E3BSPYde B+ [ ored 0.t f.ha mory_card.31.
{67-3} Input Route RT1 10 fﬁzg%nﬁﬁﬁkrégiéhﬂﬁ19?856%e°I@%%% %ﬁrgngﬂypted
SD- Asidi udi relséar Y Hes BEDt TKI 3RI0NMalNE Cablaii 3 08S 110 ffie recording
apparatus by an el ectroni’® nUsic distribution service, or when an audio
dat a tr&esporitsPlearist séntf orme toomwy £ @LIIQNthi Besah Pether Feened ng
apparatus hy an electronic nusic 15 distribution service. In this case, the
ACB FRAWE&E} #?H@Fy@é‘cF%S?ﬁetﬂ dnzpofiasty emmaery eacdyptled “so that-a
different FilgKeyds yredhlior Lhe AR FRANES Lo dIfeMs ecaited,
the order of the DPL _TK_SRPs in the Default Playlist is
10 actively changed in accordance with the editing operation,
while the order of the TKI in the TrackManager is left

unchanged in spite of the editing operation.

{17-9 40-2 43A,B} Reordering of the DPL TK SRP
15 The following describes an editing operation that -
Changes the playback order of tracks by reordering the-
DPL_TK_SRPs in the Default_Playlist Information. FIGS.
43A and 43B show one example of the reordering of tracks.
The settings of the DPL TK SRPs and TKIs in FIG. 43A“;;é
200 the same as in FIG. 40.
In FIG. 407, the DPL_TKIN in DPL TK SRP#3 is set at
TKI#3, while the DPL TKIN in DPL_TK SRP#8 is set at TKI#8.
The following describes the case when these DPL TK SRPs

with the thick cutlines in FIG. 402 are interchanged.

25 The numbers (1) (2) (3) (4) (5) (6) (7) {8) inFIG. 43B show
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AOBs: Since there is no need to encrypt or encode an encrypted transport

stream the SD-Audio directory or audio 20 data transport str
stored directly into the RAM22 in its encrypted state. {67-4?%‘%3{%e%)8?e
RT2 | nput wewbe4d8d2 i s used when audio is inputted via a 2%gu/aeopitdde. |n
this case, the audio inputted via the 140 27 Novenber 2003 WD 001 74060
PCt' 1 JPOA 032xr~ m crophone is subjected to A/D conversion by the A/ID
converter 24 to produce PCM Data. The PCM data is then encoded by the AAC
encoder 25 and assi gned ADTS headers tc produce AOB FRA. MEs. After this,

t he scrahBl PagYHHaK 26 d8w% Qfpits a5 khe T4 ARAMVES 3 F A8 SaCBFMAr €Tt - Fi | eKey

f h AOB F Sindiff AOB- Fl LES d { i 0 data.
A ter RESSEPHGCoRE YBEEd BRGFotRACFS L6, bPEdbLASHHE P Ao 1M 6r- o)
| nput Royt RT3 4yt HULA RT3y s yped wuhen PO datar ead dapmm aifD i s

i nputte i ATG 't Re T ecor ing abparafus. &R Qatat s inputted Tn PCM

format, pthe dadm €8B be1l mutNedoas pHL itx i sRestheaMencadersRBgThis PCM .
data is encoded by the 15 ACC encoder 25 d@nd assi gned ADTS héaders to

pr oduceaA@BiFRANES aAGker ibhithe Tedackanbliayg usk t IR6cemartypds, the ACB
FRAMES using a different FileKey for the AOB FRAMVES in different ACBs to
pr oducetédr yiitedtpagks watld LF tekapedt hesk tie eher9pced LRekBata is

stored in the RAM 22. (67-6 npyut Rout e 4 The input route RT4_is used
when 8 ERARTor (A EE | FRGEPedl yRE ome O e & HARL: TIIE T AUE B RTT
RT2, and ' ' j.nt - 4l or-dd-Novenber
2003 mogﬁﬁgok%¥ﬂ$%%%§%9§a$gﬁg ég%ﬁ%&%y%xgg%%;aﬁﬁs %ccorrpani ed
by the genenatipgnprofkTKpandn Dehaulde R@yti st 4y 0 fatheRrracibr.same way
as the playback apparatus, the main functioning - o
10 While the above explanation deals with an editing
operation that changes the order of tracks, the following
will describe the following four operations that were
explained with respect to the changes in the TKIs. These
operations are a first case (casel) where a track‘iﬁs-de_leted," g
15 a second case (case2) where a new track is recorded, a third o
case (case3) where two freely selected tracks are combined -

to produce a new track, and a fourth case (cased) where

a track is divided to produce two new tracks.

20 {17-%_40-3_44A,B} Deletion of a Track
The followingdescribes casel whereatrackisdeleted.
FIGS. 44A and 44B show how the Default_Playlist,
TrackManager, and AOB files are updated when, out of the
DefaultPlaylist shown in FIG. 40, DPL TK SRP#2 and TKI#2

25 are deleted. In these drawings, the same part of an AOB
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of -the recording apparatus is stored in the ROM This is 5 to say, a
recordi ng programthat includes the characteristic processing
recordi ng apparatus, which is to say, the recording of AOBs, %ﬁEOJen%erzooa

TrackManagey,o @rdedshe Pl ayli st Manager, is stored in the non- ?‘%’l{’ i sk
apparatus 23. 1D ?%7 7-68} Processing of the Recording Appar% us %ﬁéeﬁggd-

foll ow ng describes the processing in the recording procedure that wites a
transport streamin the flash nenory card 31 via the input routes RT1, RT2,
RT3 and. RT4, with 15 reference to the flowhart in FIO 68 that

showsr _t Rissde peteesss ig: FTBe VAathakl wss Ugadre oNueberi randh'eDad BeBlizel used
inthis flowhart are as follows. The variable Frame Nunber is used to
manage t kg 8GRI - nuhber refs A8 RRAVES adrad, Hthird) athdebolyrhaehewedar ded in
an AOB FI LE. _The variaple Data Size is used to nanage the data size of the

AOCB_FRAMES THar 4iHyersl f BB HESS $REE e Nl ¢ hed POB-TheE1fherpresessi ng
inthis fl. t rts i t 0Q.wi th the_CRPU 28 generati t.he

Dot aul + PP EECu T arebet R aary e e I Earge Cras ab) DL ne
initializes,t 74 e%%D?ﬁ 4 | 1P 0 ~

vari abl eé#?l(dzk%]-%%y . OI%n d;?mepeﬁ%i‘gg\ thegl\&’%glié g)ggetrﬁg%eg J'rLtrﬁl)sgeELA%ééﬁﬁl_’E#z and
stores itin RHdesgdabaw=8gion picthad) ash menory card 31. At this point,
the filenane, filenane extension, and first cluster nunber for the AOB
FILE#z will|l 5The petedania ekawpiler geeaity wiith tthe SRYediloeBi taetasgr n t he

data region. After this, in step S203, the CPU 28 generates TKI#z and
stores i telftihe Trackiryerosed stePBR0IK_EREAP 28 generates the DPL

TK SRP#WT%I}%ZSE'%SLS:OBE.SA}.") that is shown with the thick ocutline

10 in FIG. 44A. In this case., DPL_TK _SRP#2 is deleted from
Default Playlist Information and DPL_TK SRP#3 to
DPL TK SRP#8 are each moved up by one place in the playback
order so as to fill the place in the order freed by the
deletion of DPL _TX SRP#2.

15 - When the DPL_TK SRPs are moved up in this way, the
final DPL_TK_SRP#8 is set as "Unused". On the other hand,
the TKI corresponding to the deleted part is set as "Unused”
as shown in FIGS. 27A and 27B without other TKIs being moved
to £i1i1l the gap created by the deletion. Deletion oé_t_l_ue

20 TKI is also accompanied by the deletion of the AQOB file
"ACBJ02.SA1".

In this way, DPL_TK SRPs are moved up in the playback
order but TKIs are not moved, so that in FIG. 44B only the
DPL TKINs in theDPL TK SRPs areupdated. Forthisexample,

25 the DPL_TKIN in DPL_TK SRP#2 is set so as to indicate TKI#3
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in the Default Playlist_Information. After this; in step 10 S205 the CPU 28
initializes the variable#y (#y~-1) and in step S206, the CPU,2R
initializes the Frame Nunber and Data Size (Frane Nunber-0, Data Size~--0)
. Instep S207, the CPU 28 judges whether the input of the, FOpddRtRs
transport ¥PP¥aMFhat should be witten in 15 the AOB FI LE# has ended: Wen -
the input of an audi o _data transport streamthat has been encoded by the
AAC encoder 25 and encrypted by the scranmbling unit 26 into the RAM 22
continues and it is necessary to continue the witing of cluster data, the
CPU 28 giLvesduit dydgeaest roo'prii 20: sEeppB20k Andi # hB P awessRAg3advances
to step S209. In step S209, the CPleudges whiet her t he anmdunt™ of AAC audi o
data that bas secusukat eddimcdthe RAM 22aksshbwireast téouartowt PBLZ| ust er
size. If so, the CPU 28 gives the judgenent "Yes" and the Erocessing
advanceshecDBLeFKIN 0 n2BPh EKe SHEhfroun s edf SAAES dirliedetateatif #Po t he
cluster size 143 27 Novenber 2003 WO 0%%74060 PCT/ JP00/ 032981 s ﬁ/ri tten
into thelnFl 258 MBRJKENr §n3PPLTAK fRRESsiAgSehed Cadvart RS I SRER 5211,

When_ suff i cient C audi ta_has,.n | Ll t step S210
o ok pped i (i ek B R Rar e SR SR rHS e e e
CPU i nch % he F - & F a N A1 apd
increaseggﬁ%tee%%/al gg (g) rE’? ?u\%itaélgﬁgfg%g?eﬁ%fzfESdEMi zeyof ?he AOB
FRAME. Abtey, tirs3ypdating; in step S212 the CPU 28 judges 10- whet her the

val ue of Frane Nunber has reached the nunber
When a track is deleted, the DPL TK SRP used for

ovember 2003
S

follewing tracks in the playback order are moved up, while
10 the TKI corresponding to the deleted trackis set at "Unused”
while remaining in its present position. In this way, an
editing operation is not accompanied by movement of TKIs,:

which suppresses the processing load when editing tracks.

15 {17-9_40-4_452,B} Assignment of TKIs when Recording Tracks
_ The following describes case2 when a new track-is
recorded following the partial deletion of a‘track. -FIGS.
453 and 45B show how an operation that writes a negfﬂ_TKI
and DPL_TK_SRP is performed when an "Unused" TKI and
20 DPL TK _SRP are present.

These drawings are largely the same as FIGS. 28A and
28B that were used to explain the assignment of a new TKI
to a TKI set at "Unused". The second, third, and fourth
levels in FIGS. 45A and 45B are the same as the first three

25 levels in FIGS. 28A and 28B. The difference between these

100



of franmes that is set in "FNS Mddle TMSRTE", the value of "FNs M ddl e
TMSRTE" is set in accordance with the sanpling frequency used hNg
the audi o data transport stream Wen the value of Frane Nunb%?ﬂﬁ%@ﬁ@P%@b
reached the“;w%gﬁﬁpof frames set in "FNs Mddle TMSRTE", the CPU 28 gives
the judgement "VYes" instep-5212. -1f not, the CPU 2.8 gives & Fotfgdtent
"No" and the processing returns to step S207. The processing in steps S207
to S212 is therefore repeated until the judgenment "Yes" is given in 20
either step S207 or in step S212. Wen the variabl e Frane Nunber reaches

the val uelmdwikds Msddhet IVBRTES rstheeGRY 28 novess ! hesz udgemerd Shygs” in
step S212 and the grocessing advances fromstep 5212 to step 52| 3 where

Dat a Si z&N& Rebredti P lawl TKTVERE fm251i 3Kl éomaodde JNBRTpRALENAL Or t he
AOB ELEMENT#y._In Stel:gp 144 27 Novenber 20D3 WO 00P4060 PCf| JPOO 03298
S214, thé& eTFnFenentls? t FEGvarkiSdbl efyet BPL MK 1$RPéforeo checking i n

step S21 ethe variabl e#y hgs. reached "252", The val ue "252" is used
si nce th?)s%—s*?héfi%%% (LT n%?‘rge¥85 @PWEZEI\@NT§“%£U%:%H Bénstordd in a

singl & AgR.z | f~4 hepXarpkatal t 54be 202, pr I, ng_advances to
step S216, where fhe CPUQZZS' %Kgié'mkgyﬁg‘?’ aT%?%ghcgﬁﬁgg %ngéte Aihed

l ength i #pneseat .in the encoded audio, which is to say that the audio data
has reached a gap present 10 between tracks . Wen no such conti nuous

silence is pre¥éitle (i peedesdi HYmoposetrofp 54 €9 tSROG o n%Rkb %
repeated., When the vari abl e#y has reached the val ue 252, or a silence of a
pr edet er rfnede &M eRagesschbei i heedlidiledTKuGRE s ahe pasijerened' Yes"
is given_in.one of steps. S215.and.S216 15 and the processing advances to
step SZl?e\%nte&eo e V%IE?BSFg#z'LDi I}en#?ee%%\%iédp(%yf#§TFl_)ID.f%XFéFlPﬁi-s, t he
processi fmg i 5+ 92 +3216,L 54" 8RS the . ncrenented .
variable#z%%%f%%%eggigéﬂ.is p?%%ggsﬁﬁggﬁﬁkéggﬁ g@%ﬁﬁ]W@ﬁgdAﬁﬁsln

i ncl udi ngha péoealiit Yo 2Oy o sAOB it EMEMES Jresrdied- P8 Rf LBk vihe,qt her into
the flash nenory card 31. .
no such moving up is performed for TKIs.
The following explanation describes the case when
TrackD composed of four AOBs is written. The TKIs foi: the‘se
15 four AOBs are respectively written into the fbllowiﬁg'
"Unused" TKIs in the TrackManager: TKI#2: TKI#@;-TKI#7}
and TKI#8. | -
The DPL_TK_SRPs for these four AOBs are written in
DPL_TK_SRP#4 to DPL TK _SRP#7 in the |
20 Default Playlist Information. Since these four ACBs
compose a single track, the DPL_TK ATR of DPL_TK SRP#4 is
set at "Head of Track"™, the DPL_TK ATRs of DPL_TK SRP#5
and DPL_TK_SRP#6 are set at "Middle of Track", and the
DPL _TK_ATR of DPL TK SRP#7 is set at "End of Track".

25 The DPL_TKIN of DPL_TX SRP#4 is set at TKI#2, the
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When the transfer of an audi o data transport stream by the AAC encoder 25,
the scranbling unit 26, and the nodem apparatus 27 is conpl et g; nbinelRABS
that the input of the 25 audi o data transport streamto be witten into
the AOB-FlwB#p/7a058 27 Novenber 2003 W O 00r 14060 PCTI JPOOYEBIBYRRI%. al so
be conplete, so that the judgenent "Yes" is given in step S207 and the
processi ng advances to step S208. In step 5208, the CPU 28 stores the val ue
‘of the variable Data Size in the TKTMSRT of the TKI#z as the TMSRT Entry#y

Fam 22 RIS AEEOT 6 oY <X BB ) Lo ERG” ACEHS, DTRe Taratecsing i this

1 owchaglrende. sipg AR ST 9SS0 (18 Ubbs, kAN SRCHEd) exk agcleq 1dat a

transport stream being stored int nmenory card 31.7 10 The fo

| o ng procEcuEe.i s then used to store the FileKey required for decrypting
this encrypted audi o data transport streamin the authentication region.
Wien the audi 8ydaea ttirensper DPSt MEEN hasndERL | AFubT&$ drathilgpueyrout e
R21, the ACB file (s) , the file storing the 15 TKM5 the filg storing the
PLMG af&k# eREA§iui OrkKey aner iTig %1 ers sBBREeCdREf ditht LRFFERey for
each’ AQOB are sent.to the recording apparatus by a provider of the
electro'§§9%5$5a&' Tibution service. The CPU 28 receives these files and

wites the AOB fi S e JidEasStoLing T thediterstoring
t he PhMG intg%t éhﬁée%bgg%igﬁh%?“%%eappaéﬁqﬁ%%gsy%g£?ﬁ§§€9 On the Ether

hand, thePik28 PKRiTkEstBBhigH R iantryptiore keycstoni tigef othest GKITy a
different FileKey for each AOB into the authentication region. 25 Wen the
audi 0 | SHIPUL t BHIWZ tTEI#3ppand GIKEFRT2 2o Was al2p NdVRenBaFe2008

10 FIGS. 28R and 283,

{17-9_40—5_46A,B} Case3: Combining Tracks

The following describes the updatingiof the_
Default_PlaylistFInformation whén trackg a;eycpg?%gﬁg_:
15 (i.é., in.cése3). FIGS. 46A and 46B show:one:éggqgléigﬁ
thehbombining of traéks. T PRwIE
These drawihgs aré largely the same as FIGSf_ZQ% §g%
29B that were used to explain the combining of TKIs. The
| second, third, and fourtﬁ leﬁels in FIGS. 46A and 4§ﬁ_ére
20 the same as the first two levels in FIGS. 29A and 29B. The
difference between these figures is that the first levels
in FIGS. 46A and 46B show Default Playlist Information,
in which DPL TK SRP#8 is set at "Unused" and is related

to TKI#2 that is also set at "Unused". When an editing

25 operation combining tracks is performed for ROB files and




WO 00l 74060 PCT/JP0O0/ 0329& RT3, the CPU 28 generates a different Fil eKey
every time the encoding of a new AOB commences and sets the gengrated. 68y
in the scranbling unit 26. In addition to being used by the scranbling unit
26 to encrypbodhwepr esent ACB, this 5 FileKey is stored fol l\W Agchbes
FileKey Entry in the encryption key storing file present in the :

aut hentication region. Wth the present enbodi nent descri bes above, the
files storing AOBs are encrypted using different encryption keys, 10 so
that if the encryption key used to encrypt one file is decoded and exposed,
t he expoStedsS eAér Ftgwh kBy Fd&T o §Abands@PRB 0 teer yinteefitbe ot ori ng one
AOB, wt ect on other AOBs that are stored in

u re haying no_ef
ot her f i%@—fﬁlﬁ?@q’%’&% gégti He. GedERuSAL WIBRVETE @RERY P da5 key
IS expo i h cription focuses qn an.exanmple
systemt ﬁat t!l}ig ?ﬁoug%\?%{aoé @g&t—l?eﬁ—%‘%?#gf %E%{:i%s@fﬁ}%i%w tg’fe e PF esent
i nventi hgel RAveph | S K6 b1 hed i - Vard
nodi fi cglii%%lsﬁgr E%pggsbﬁﬁiiz%@ém ?%inﬁghgk?c%%eﬁogﬁﬁgﬂ} Jﬁgeg?i%lg’ff, 4V&F’E‘h

exanpl esarodl 46®. suThebBKEg gireenlas (@datxde)abedown(ay Thepboven
enbodi nent describes a sem conductor nenory (flash nenory card) as the

recor di RtdedPBm used, though the present invention can be applied to other
medi a 25 including optical discs, such as DVD-RAM or a hard di sk. 147 27
Novenber 2003 WO 001 74060 PCTI JP00103298 (b) In the above enbodi nent, the

L PSS R e R G ol e presert
The following describes the updating of the
10 Default_ Pliaylist_Information when a track is divided
(cased) .
FIGS. 47A and 47B show one example of the division
of a track. These drawings are largely the same as FIGS.
33A and 33B that were used to explain the division of TKIs.
15 The second and third levels in FIGS. 47A and 478 are the
same as the first two levels in FIGS. 332 ‘and 33B. The-
difference between these figures is that the first level
7in FIGS. 47A and 47B sho#s Default Playlist Information,
in which DPL_TK_SRP#8 is set at "Unused" and is rei;;éd :
20 to TKI#Z that 1s also set at "Unused".
7 If, as in FIGS. 33A and 33B, the user indicates the
division of TKI#3 {"ROB003.SA1") shown with the thick
cutline into two, the positions of DPL_TK SRP#3 to

DPL _TK_SRP#7 are each moved down by one in the order, and

25 a DPL_TK SRP set at "Unused" is moved within the
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such as MP3 (MPEG 1 Audi o Layer 3) ( Dol by-AC3, or DTS (Digital 5 Theater
System). (c) Wiile the file storing the TKMG and the file sto&tﬂgvé%rfddw

wer e described as being received fromthe provider of the electronic music

di stributi bi® eérdoce in a conplete form the main infornati BRIJBRPIRY . ,
create the TKMG and PLMG 10 can be transmtted together with the encryption
key storing file that stores a different encryption key for each AOB. The
recordi ng apparatus nmay then process this information to obtain the TKMG

and PLM3 whi ch it then. records in the flash.ne - {d), Bar ease of
expl anat eb‘rﬁ’"‘?ﬁetpg'@éﬁzd?ﬁgeﬁl%;sﬁjﬂ%%%o%n%op&gy%ggé%%%;gja?%’g éWg%le o3'!escri bed
as bein atgpdeyi ces, though a portabl e playback apparatus can be-.
equi ppegjé\nﬁ‘t?ﬁkfﬁg functioning of the recordi ng apparatus and a recordi ng

apparat us i nqtfies iew Dol eRPSHURL sCcosPut en 2 eanhbehe W ppeHIWAh the
functions of the playback apparatus . Aside fromthe portabl e playback

appar at usevahy peodorald bynpheedivésdradi ng THppHCQE US, 1e HAPBAEE. &8st 'of t he
pl ayback apparatus_and recordi ng apparatus can alsqQ be proyided to a

commini cat$0AlasECEHIRRTKILS L apaBIes vhadovAroRRLAgEs Lokdeént afriGha
network. 148 nber 200 0/_74060 RCILTRQO/ 5 . le, a
mobi | e t%’ép%ﬁé%é@l atof Iﬁ?é\gﬂgt Sééce’ss r%t—ﬁ%—&&%%%é?gﬁ%%%et%m
funct | ons, pf -Lhenl Byhack: apRRLal usand J Seaidli ng8APRL REUFKGLThed i n

t he above eRbodrment. i s—nobi'le tel ephone may store contents. 5

downl oaded ykaoz (Wi eHeas thetMork? i Anthe Fdreb2memry. card 31 in the sane
way as in the above enbodi nent. Al so, while the recordi ng apparatus
described i n Thesabeve:@nbagi, meHOB G0 Hr BRlded v t HRDB@Orﬁ)c@hfﬁppar atus 27
for connecting to the Internet, any other device capabl e of %oq: ecting tc
10 tle I¥esPRECIVekYicAtaY e tiee i Aktedddagier LPEMen REERE | Phe, " Hay be

R A T R SR L ALt RS
execut ably gy Predica®s: §Nal r FBY Rfding to these files indicating that :
these ROBs are to be played back in the order "BROBO03.5AL"
and "AOB002.SA1". As a result, the latter and former parts
15 of ‘\the’ original "AOBO003.SAl" will be played back in the
order former part, latter part in accordance with the
playback order given in the DPL_TK_SRP..
' {17—3_4048} A@plication of the Editing Processing-‘_
20 By combining the above four editing processes, a user
can perform a great variety of editing operations. When,
for example, a recorded track has an intro over which a
disc jockey has talked, the user can first divide the track |
to separate the part including the disc jockey's voice.

25 The user can then delete this track to leave the part of
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|5 distributed and sold having been recorded on a recording -. nedium This

recordi ng medium may be an I C cards an optical disc, a floppyzphg}gamg;z he
like, with the prograns recorded on the recordi ng nmedi um bei ng use hav(%ong
|l ed into standard conputer hardware. By performn 20

first been |
processi ng ﬁsoégé%’?dance with such installed programs, stand8F&€ ter

har dware can performthe sane functioning as the playback apparatus and
recordi ng apparatus described in the above enbodinent. ( f i Wile the
above enbodi nent describes the case where 25 a plurality of AOBs and a

pluralitynef didekKeysar i orgde14 0. 4060, 27 - er 2003
PC T/ 3P00/ 03298 on thg flash mmry%géruﬁlgﬁén%%%ejmd one Fil eKey

need be storedThAIsSmmpﬂ.eitfésﬂ'@heQﬁﬁeDéhéltiwoffﬁdé%svi%zéﬁﬁcﬁ{‘&é)t&t.ed’ SO
that AOBs nay be stored on the flash nenory card 31 in ACC format. SECOND

EVBODI VERT &(B9L 1pworegr dkb cCaipros atp mybé ckhepPhaytiss Mindpers khtihg «Second
Enbodi ment Thi s, second enbodi ment relates to an inprovenment in 10 the
seni condGEFOCHeMbPT E2Fd 2 Y hedf PRek ditodnanmtgahaenaldadws anpl ayback

apparatus_tao resune pl ack,w thout repeating tracks that we re previously
pl ayeSS. éFaseé’é:?ﬁ%ag ?‘r%‘%q HeF RArPe 3YFfon of the PlaylistMnager and
TrackManager in this second enbodi nent. The 15 Pl ayli st Manager and
TrackManager in this second enbodi nent differ- fromthose shown in FIG 1 7
in that the conposition of:the PlaylistMnager Information(PLM3d)'is shown
clearly in FIG 69, unlike in FIG 17. O particular inmportance in the
P1~MA i §48hd R ErhaenRrIVARReafances kdstiidePhlaathack Resiswapasiti on, and
is stored on the sem conductor nenory card to enabl e a playback apparatus

to resume pl aybh€k 6Ff EROYEom &MT wibheuplrapestbdaprpizating backthiee sane
Complst LR B ERE Bl Gp1 Re MAGET 1T 67 ALt BRERRGOT0. shvar LhEoRetal | od
R e B S
the flash memory card 31, a key panel for receiving user
indications foroperations such asplayback, forwardsearch,
backward search, fast forward, rewind, stop etc., and an
I5 LCD (liquidcrystaldisplay) panel. Intermsof appearance,
this playback apparatus resembles other kinds of portable
music plavyers.
The key panel includes: o
a "Playlist" key that receives the selectioﬁ of
20 a playlist or a track:
a "|[<<" key that receives a skip operaticn that
moves the playback position to a start of the current track:;
a ">>|" key that receives a skip operation that

moves the playback position to a start of the next track;

25 a "<<" key and a ">>" key that respectively
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bytes, a reserved fi eld that occupies the second and third bytes, an SDA
ID field that occupies the fourth to el eventh bytes, a VERN fi

occupies the twelfth and thirteenth bytes, a PLMG PL~Ns fi el dbfﬁgfe“{g)gtﬂoglaes
the fourt t to fifteenth bytes, a PLMcG AP PL field tpa{,;ppidpises the
si ht eent he‘?goﬁli-f%@tgeenth bytes, a PLMG RSM PL field that occup?‘es the - ‘
twentieth to twenty-seventh bytes, a PLMc AFP ATR field that occupies the
twenty-ei ghth and twenty-ninth bytes, a PLMG FCA field that occupies the 15
thirtieth and thirty-first bytes, a TKI Ns field that occupies the

thirty- secontvand bhickwatdi $dabyrhespeant: doneaaryed foéehdrthaeanetupi es
the thirty-fourth and thirty-fifth bytes. O these fields in the

Pl ayl i stiysaaiet pnt érableGthR ®EeantoRiare RSve Rblaxback moye Arperkidhce in
20 this second enbodi nent. 70-2 | af ormati on aside fromthe PLMG AP PL
and PLMSIRSNAPR TRE fORT BRFAg t53GK7 describes the fields in the

Pl ayl i st Manager asi def,y.om the BPL AR.PL and PLM5 RSM PL. 25.The RLMG ID is
cetat " AL (a Char dot S E0TRNG SEBY TPt BOcRIVEmAR ZRSEObGT P60

PC fLJIP 258 ;36cardi t Q30646 5t r a e Present .

i nf o% rra?]?%\géi %gé&%%ﬁ%&% e% DA ID ?? gg%aaﬁ% %%%%}%ét'}h(%a%ﬁar%a er string
set acce{idpbated;SH46 Standard) to show that the present 5

Pl ayl i st Manager is data in accordance with the SD- AUDI O specification. A
versi on nunber for tzhERSRAUBYVBpECTdehviesna ussto rdipet opareie AVERN
field. The broken line h72 in FIG 70 shows the bit conpgsition of ihe
versi on number. The &% PADP CIFPYSR g PR 1¥1pY vESB0SP erdedPR® Rt ore the
versi on nunber_ . .\Men,_.for exanple, the version _nunber of .t t

Pl ayl | SR aGEPERe B ST RSB Tbio® 0 L FESGr Pt SO REER 45 i % an
V\,heq thqld%/&gsion nunber is "Version 1.0", "10h" is witten in this field.
The Piel conposed of bits bl5 15 to b8 is reserved for future use. The
nunber of playlists gramaged ey BRaflMreiwichseirsihdisay;idhs thatber of

pl aylists recorded on the present flash nmenory card is witten in the PLM5
PL Ns fimtuk Fhe idppdhsatinortxsatkgor gnidD, whi ch shows the category 20 of

the application recorded on the present flash rrerm&rﬁy,c rd, is witten in
the PLMG APP ATR fi ét®." Bfeh| k& thatheereisie RE6d md %Cac%oﬁﬁp’ﬁ[%ati on

stored t he .present £l ash oyr rd..s i t p ed S
witten i etﬁii tfliréq d‘?%?ﬁﬁenﬂ%% §§6| itcha %ﬁpﬁgcé}‘:ﬁe&éﬁ%ﬁ% ﬁgl%reesént
flaslR 152 27 Novenber 2003 WO 00l 74460 PCf| 3P441 03298 nenory .card is ..
karaoke software, the value "02h" is witten in this fiéld, when the
appl i cat{ 98-2$ IEsevkaidrons Hatde it MhiwePoe tdidle PlaylradKk apparatus fiel d,
and when the application is an audi obook, the value "OAh" is witten
for the Flash Memory Card 31 I
The differences between this portable pliayback
apparatus of the flash memory card 31 and a conventional
20 portablemusicplayerlieinthe following four improvements
(1) to (4).
(1) A list of playlist and tracks is shown on the LCD
panel to allow the user to indicate the
Default_Playlist_ﬂlnformation, a PLI, or separate tracks.

(2} Keys on the key panel are assigned to the playlists

166




5inthis field. Wien the application category IDis "02h", the audio data
is recorded on the present flash nenory card as karaoke dat a,

ri ght channel is used for the backing track and the |eft chanﬁZPo%%ﬂﬁgggﬁ
for the vq&@“ﬁ %@en to audio data is recorded in this way, a ﬁL%%EaCk
appar at us 2o Bf% back a karaoke backing track by playing BSERPY¥E2%ydi o
data for the right channel on both the left and right channels. The PLMG
FCA field is reserved for future use. 15 An integer show ng the nunber of
TKIs, like that-in the first enbodinment, is witten in the TKI Ns
field.-ZRhis ol dBs O [ &l f rrde 1 10" p .S | et es
t he expl a'rﬁg/ti or;d% tﬁ???gllg EEitchn%tn[]e” P é’)ﬁ'[??tﬁ\r/é%]égg? %%?88’ gg‘gmu'%%gpPLl\/G
AP_PL and RicM&®SMaPlra2(k io¥0p3aly1Rlsd6tARLPILs e BeMp1AR &4 shews the
number of a playlist that is to be automatically read and the nunmber of the
first tPacleaioted.automatically played back in that playlist when 25 the
present flash mpry card is |oaded into a playback 153 27 Novenber 2003
WO 001 74060 Pé%ﬁ\l PO 0 D298 O Sh i nand tHeS bt apBacikn apphracks izt i vat ed.

The bro | i 72..in, Fl 70 sh the bit conposition of e four bytes
of t%e é§%§%é§%§.g?hghFigﬁg B@Réggﬁtﬁhe%Sﬁ hE 526 % QY%éP?%FH-betmeen
b1l5 and b8 aresreser fior: - . +Bi VA . P | i st
Nunber field ?r‘%)vﬁl ?:\k?%gdﬁ'& elrsac g#ﬁ%‘ﬁjé&%?ai}ﬁi %?a?)ol%gcﬁgt%%?} 1gg{l ?/%r ead is
given ia thew angte ofor his&0a3981 afivn dlecd tREY: +ifhe wnubaisymbtEgR in this
field is the nunber of a Playlist Information (PLI) as describéd in the
first ehbod searchTiunadiicat orldstehdibafaidn HRhayda sty wnénrdiatidbngt he
“nunber "0" is witten. Bits b25 to bl6 forma Track Nunber field in which a
nunber 8f W% ¥rack to be automatical ly played back out of the plurality of
traﬁﬁs specified by the-playlist is 15 given.- The nunber witten in this
field is the Track Nunber as described in the first enbodi nent. The val ues

in the tisglds 9§ b PEMS AR LRhegan (2§ freely set by-the user, and nust be
set at "0" when The PLMG AP PL 1s not ‘'used. 20 {70-4} PLMG RSM PL When

pl ayback has aheeddyl heeingetberedh4 or i ape fem@he AGB fiid esefL£corded on
the flash menory card, the PLMG RSM PL will include a Playlist Nunber
showi ngFike pllaghiosts et agampsedofor dhepproyiscuseghayhaek of dhta 25 on
t he flafh nennrg'card, a Track Nunmber show ng_the nunber 154 -
CD panel when the user selects a playlist, while FIGs.
15 50A to 50E show examples of the displayed content when the
user selects a track. o ' -
In FIG. 49, the ASCII character strings
V"DEFAULTELAYLIST", "PLAYLIST#H#1", "PLAYLIST#2", o i
"PLAYLIST#3", and "PLAYLIST#4" represent the default
20 playlist and the four playlists stored in the flash memory
card 31.
Meanwhile, the ASCII character strings "Track#i",
"Track#2", "Track#3", "Track#4", "Track#5" represent the
five tracks that are indicated in the plavback order given

25 Dby the default playlist stored in the flash memory card
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27 Novenber 2Q03 WD 001 74060 PCT/ JP00/ 03298 of the |ast track tobe played
back according to this playlist, and a Pl ayback Ti ne show ngoafjoxhkr 400k Nt
t he pl ayback stopped in the track indicated by the Track Nunber. In FIG
70, the brokeansbaae h73 shows the bit 5 conposition of the RtiMedROlM®BL. The
bit conposition of bit nunber b31 to bit nunber b0 is the sane as the PLMG
AP PL. The nunber of the playlist that was used for the precedi ng pl ayback
is witten as a value in the range from"0" to "99" in the Playlist Nunber

field that occu%i es the regi on 10 frombit nu~-nber b7 to bit number bO.
The nunBer- ofllt REQS%st %12 aeI0 QR Bhphaghd kzleked R Loy 1itsd 9a8A BLECHr acks

specifieq b hi | aylist_js itten in,the Track Nunber.fi el hat
obcupi e Tt GREY i A b br Chab 15 GRE TATIRY bLCBRFrkEOthe bt
conposi t : h L, the 15 region fronbitnunberb32 tobit
nunber b?&oééfg%ﬁ% %ﬁwg%ﬁrgg'forns a Playback Time field. The tine at
whi ch the preagedifige phaxkagi-isébecheack dndieat gty thackeack Nunber was
stopped is witten in this field to mllisecond accuracy. Note that when
PLM3Z RSNIrfii ¢ stadt fured byybhekusarthimea2Q1walibeck Obroeat dieveat bivn all

fields of the PLMG RSM PL. ;7D-4 71} Setting of the PhMG RSM PI. when the
Fl ash M yWdehadlits Plheanst of rédsBaawssh Pt aybackCRppanatus eBrFaé#fol | owi ng

descri bes, how the PLMS AP PL and 25 PLMG RSM PL are _set_when the flash
nenor y é’ﬁ'rﬂl Fe tHRSISBESY Togs P a?%?\ﬁgg%@ léb@%e\l\éj(}co?ﬂ gpracks,

PC T/ JP ' i's f ayhac uses.

FI G 71 0ha0E ouine: POVtS ap PLEISd PEVBTERTBE re 2o GROCERaTt | ash
nmenory egarspf 3t i s 158e0ne Bk aend ri 51 b yarsfiersiath et weenl pkayback
apparatuses. 5 1In FIG 71, the flashnmenoryCardis transferredbetween a

pl unal i thyratkpl apbach@ppai at F56s. tHhAT . are conposed of a standard personal
conputer, a portable playback apparatus and an in-car playback apparatus .
Not e that eacH foftRfeseepl Hunekeappheat’ces keveyliaIpeBraF&h 3t He f unct i ons

of the indicated for playback within a playback order given by

the default Playlist displayed on the LCD panel, Track#2
will bé indicated for playback within the list of tracks, -
15 as __shown‘__i.n FIG. 50D. As shown in FIG.. 50E, if the user:
presses the "Play"” key when any of the tracks _;S.sr..inc};_cagt_e;qﬁ;
the playback pf the ind;i_cat_ed track will begin, ‘while if
the user presées the "Edit" key, the indicat‘ed_t:ac};_w‘ill
be selected for editing.
20 _
{48-3_ 51} Improvement (4)
The following describes improvement (4) in detazil.
FIGS. 51A to 51C show an example operation of the jog disl.
When the user rotates the jog dial by a certain amount.

25 the playback time code displayed on the LCD panel will e
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to pl ayback apparatus and recordi ng apparatus described in the first

enbodi ment. The present expl anation describes a flash menory sagglehibataoos
stores AOB files conposing TrackA to TrackE, in the sane way as in FIG

15 Assune that the flash nmenory card of this second enbodinent_is first

| oaded i nt o‘b?r?eo}'ﬁ%g)sonal conput er ~200 whi ch records the pr esgﬁffe[{"?%%z%ata
and navigation data described in the first enbodi nent. Assune that after
this, the personal conputer 200 sets the PLMG AP PL with the 20 Pl ayli st
Nunber "0" indicating the Default-Playlist-Information and the Track Number
| inkhdiaid ner ThatkGad dat hs xRl an NG USer thas (dier {08y | s on

the flash nenmory card played back in the order TrackA, "Irac rackC and

st ops themphaytbackisd exaephe 2h BON3Elecshane the plaaybagke 88 ThackC
whose pl aiback period 156 WD 00l 74060 27 Novenber 2003 PCTI 3PODI 032S8 is

5.5 mi nuPégyhark Hitneasedet hbapeisonal tdanplyedi2pQawaed esnt teePLEY i st
Number "0" i di.cat'i‘a% tEf Default Playlist_Information and the Track Nunmber
"3" i ndi B&Pfrg T ackE PRt G’ he PLMc RSM PL field. In addition, 5 the
personal conp r_2 also wites, the value "00:Q3:31: 000" show ng.thepcint
wher e5npl aybachl‘t"a%gg1 SopEE Y I1° T Atk it 8 OFh &8yt ?irr?gci’?]é'gasﬁn t he
PLMG RS L rs thiese t S r e.ftlas @ m t he
persona:v!agorsr’phea';‘“;ez‘éa 3?zt(wjoxt;(?lr(l:d, h'gilsgj'sﬁ%l\}\ﬁ %%\ﬁa%?rgév}ﬂ%y%cg@ggl%oa s&il{:élanto t he
por t abl etpl aphaak: BppaLat Usekldig i thechir é&ncﬁfﬁi‘@%?ﬁﬂhic&h@u@é ayback
apparatus (the portable playback apparatus |100) starts the playback wth
the firstdiadBweRANB tatFdackBonatr 9l gpewhkned iy uherDebaidtes the
Playlist Infqormation. In thissecondenbodi ment, 15 however, the PLMG AP PL
and PLVGTREMIPElafd Oskils SRR § 9N AL ByT 1St MahGgeEhenPdatira ok, t4Bet hat

th t - Ay.back f LACB FRANE |
(he Rhavgasl, 3atatys can o s, bhe ARG oM A ACR R L
conput er%%ggh:‘?@éht@ﬁevigﬁe d81 |‘Qagoftoh_e§'§é@yl ist Nunber to indicate the

Def aul t ylist-1nformation, the value In the Track Number to indicate

TrackC and " 00893 Blofl@0y thet heel aybaskndiemehet BeaRPd @R €1ime code
pl aybackappar at us100 can know t hat the pl ayback has already been perforned

up to a poi Bhizs Wawi ntBe gdesybhath Tpgek@tust kealfies 2ReNawsmbeto2003 WO
00r 74060, PCT/ JP00/ 03298 Default  Playlist Information and that playback
shoul d bePHEFRGTHER YR bAYRASH hEMS GRAB s adnER 8X o mesern & 43 8N¥r ackC,

15 the jogdial. If the user then presses the "Play" key, AOBs
will be played back starting from a position found according '
to Eguation 2 and Equation 3. |

By using the jogdial duringa trackdividing operation,
the user can make fine adjustments to the playback time

20 code used as the division boundary.

{52~-1} Internal Construction of the Playback Apparatus
The following describes the internal construction of
the playback apparatus. This internal construction is shown

25 in FIG. 52.
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Assune that the user puts in the earphones attached 5 to the portable

pl ayback apparatus |00 and | eaves the house after the playbac

has commenced. In the present exanple, the user listens to th? @%‘@I‘%’gﬂ%gf
TrackC and then a first part of TrackD, stopping the playba pnt 10
m nutes and"@8%4¥8¥nds into the 10 playback of TrackD. In tﬁlik%ﬂ%%@g?ﬁ?he
portabl e pl ayback apparatus 100 updates the content of the PLMG RSM PL by
witing "0" in the Playlist Nunber to indicate the Default Playlist
Information, "4" in the Track Number to indicate TrackD, and "00:10: 30. 000"
in the Playbacks Tiws,A5: £0r15Nd50a- tael At il AYRagko¥es tHOBRRt @8ed Poi Nt
10 m nutes san%s30 “seconds Fnto t he SI gybggi of aérépackD. On the -other

hand, thg egprtietbrofedher PLMBoAP ddnrischohgl eld tileaybaekt bypdetkbayl i st
Nunber stays at "0" to indicate the Default-Playlist Information and the

Track Nubbetheefliarsd 2Gkmbry3tatd i3idi cates dr ackCerftme umis, 2 agkabe that
t he user renoves the flash nenory card_fromthe portabl e _playback apparatus
100 and,iascereRcigdtke heow sy @eralrrad the | padsdiedintd RWE Pn-car

pl ayer 300 5 Sinc he por |.e_playback .apparatus 100 set the value 158
00 01 74068087 ool AU o= 100 63398 £ Lo FHE hETPrayiE Sty Kiber co
i ndi cat e_the aul.t. Bl L st tion, Mg £ ool dokher Tragk
Number t%‘:}fn%?g;a‘ttet rac%é!fa%& 4%‘%9%533%8%0%m%ﬁ%e Ptfay%a(gi Time, the
in-car pkgyeds: @@ﬂngn@w@u@bébﬁ biflkayatk, has atpeadiiheenspeotor ned
up to a point 10 mn 30 secs into TrackD in the Default Playlist

| nf or mat dadvamdy the fipkayhabpahellsd belgpecfamide f 7 dvwadegizwr110dm nut es
and 30. 00l seconds into TrackD, The pl ayback of TrackD comences.fromthis

poi nt andOBQ fFEeMFAUES NG D ¥ Afeaedhd BbeKedoidar e Ehe A tdef st ops

t he pl aybac nge again.. Si nce rt_of TrackD.r i.ns,- the. P i Nunber
ond T o R AR AL Y PRt r g oy £ A R i R

Pl ayback 4Ti j i e "005 2Q " i bed
Thove. whEs s e R B D e o200

and | oaded ot ihepeuartaklbs B aybrckonpparad:xiso | H8r pl/aykackreptimgees
froma point imediately follow ng the point where playback by the_personal

conput er t2@0 s datoppedd 20ttt hengatrbenayeswhiehnghanilash SeEweyScard is
renmoved fromthe portable playback apparatus 100 and | oaded %’5\%0 t he in-car
pl ayer 38@ 2piRGBEER eénﬁﬁﬁeéqm%raaacboiwdién%%@ A EPF VP HGPRe poi nt

wher £ 0L RS DI e R Lable Blayback, SRR A A00 s Stopned I s,
Noverber 2003 As-can be understood from this hardware construction,

the present playback apparatus has no special: hardware-

~ elements for prolcessing the TrackManager and -
Default Playlist Information. To process the
TrackManager and Default__Playlist_Information, a DPLI
holding area 11, a PLI storing area 12, a TKI storing area
13, a FileKey storing area 14, and a double buffer 15 are

provided in the RAM 3, while a playback control program

and an editing control program are stored in the ROM 4.
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WO 00naoso pcr~. rpooi a3x9s personal conputer 200 to the portable playback
apparatus 1Q0 and then to the in-car player 300 without the sgR.RaHbar 3B5NY
pl ayed back twice. 5 ~7~-5} |7pdating of the PZ~-MG AP PL and PhMG RSM PL

When the TRlobg74ggd t ed No further explanation of the PLMG APP‘E*"'@%:’”S
PLMG~-RSM PL wi | | be given. Instead, the following will describe how the
content of the PLMG AP PL and PLM5 RSM PL 10 are updated for four editing
operations described in the first enbodi nent. These are easel where a track
is deleted, case3 where two tracks are conbi ned, case4 where a track is

di vi ded 1¥R02%woPPadd Babdsnghdmed hdlpl ayback order of tracks is
rearranged. 15 When_ in easel, the track specified by the PLMG AP PL ' and
PLMG RSM PL i &l ed, hehdincaer auited giaremiaa heo PLMGNARTRIC@atly PLVG

RSM PL i.n {he Pl ayl i i ndi h k th
Fol | ov e HBFe DS 11 hbk TR SHES LAl QPR @91 FOE L TS PPagbckeaRre | n

the 20 RBLMG, Rl sl S t-+00:00;00. 000" indicate the start of
this follow %ﬁlréésckﬁnﬁéﬁyi%%gs?’e ,@?rgxgeggggg%?ptgl FEE DT IHREBERE AP PL
and PLM3 RSM PL i s conbi ned with another track, the Track Nunber given in
the PLMc AP PL and PLMG RSM PL in 25 the PlaylistManager is set so as to

i ndicate the position 160 27 Novenber 2003 WO 00/ 74060 PCT/ JP0O0O/ 0324~ of
the conbined track_in the indicated playlist. Wen in case4, the track
speci fi dPhyr2he BEVGSAOTIngndrEaMIRSM PL i s divided, the Track Nunber
given in the 5%?0 - PL and PLMG RSM PL.in the PlaylistManager is set 5 so
as to indicat %@éggs§FP6ﬁ@ﬁ AR fof nef BAr 8762 (e kriparessiriee

di vi ded dd,ack: jn:t-he dndi cat.ed li.st.. The Pl ayback Time is.conpared with
t he di vision. %oﬁn’@gr yi%ﬁ%*%ﬁmﬂ{%ﬂﬁggﬁﬁgc%%ﬁegi@ REDP e SEBHE T ST si on
boundarykniQﬁlgya@kﬂbugpethgf1ﬁ$gr;rack corresponding to the fornmer 10 part
of the divided track is set in the PLMG RSM PL. When the Playback Tine is
after the division boundary, the Track Nunber of the track corresponding to
the 1 atter‘gart of the divided track is set in the PLMc RSM PL.
{52-3} TRI Storing Area 13
The TKI storing area 13 is an area that is reserved
for storing only the TKI corresponding to the AOB file that-
15 1is currently indicated for playback, out of the plurality
of TKI included in the TrackManager. For this reason, the
capacity of the TKI storing area 13 is equal to the data

size of one TKI.

20 {52-4} FileKey Storing Area 14
The FileKey storing area 14 is an area that is reserved
for storing only the FileKey corresponding to the AOBR file
that is currently indicated for playback, out of the
plurality of FileKeys included in "AOBSA1l.KEY" in the

25 authentication region.
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When in cases the position of the track indi Gated by 15 the PLMG AP PL and
PLMG RSM PL in the indicated playlist is changed, the Track i in
the PLMc AP PL and PLMG RSM PL in the Pl aylistManager is set Nggng‘éeng%yma

i ndi cate t@g spMogosi tion of the track in the indicated pl apFtgPIVeARIY g

t he above explanation states that the PLMG AP_PL .20 and PLMG RSM PL are
updat ed when tracks are edited, the settings of the PLMG AP PL and PLMG RSM
PL may sinply be cleared when track editing is perfornmed. { 72-1 } Setting
of Homthe PI~-M5 RSM PL, PLMG AP PIE are | 3sed 25 The fol |l owi ng descri bes

t he pl ayback apparatus of this 161 27 Novenber 2003 WD 00<J4060

PCT/ JP00/ 032~8 second e ogi nment,.. This pl ayback apparatus has three main

di fferer‘lo'%%"ﬂon??ﬁ?qﬁ E‘B tRTapgpar at us described in the first embodiment.

A first differgnce,i e..pl t j £ pherset gk of the
PLMG AP PL an %ed?ﬁpéfqap%sf:’%/‘%?%ssa???mﬁtﬁgpgggg |G 72 shows the nenu

Sereen ‘i&%é@ﬁ LACS UG Hﬁe%rb@@gs,OTwﬁﬂ@hPQuercb@sestmya:iahpm initial
settings.” As shown 1n FIG 72, by selecting one of the character strings
"resyne pl gybagkénem gueotihqiodist sanyear ihsvart closwish et ifxOmr ack”,

t he user can have the playback apparatus refer to either the PLMG AP-PL or
PLMG RSM Pk fiheshanéhash @encryl cant 29 PORBEE. PFRCEH Sy & &234% user's

"favorite track” is the track ified by the Playli k
Numbox. ROBNTREMERR LN AP PECE BRC 8 GG CoY B CHRe T (hese

character strj the. pla tUS ; $8t 5o 2% AU DAL BEe slagL . ~ This
flag (cﬁ@@d%%&q 5@& %%gfczll%ag!5§ sﬁjjv(/s \%%eﬁﬁér t he pl ayback

shoul dstart f remt be, B ey bk tlynhey anddcaskidemherioen thet el oas AP PL
or fromthe Playlist Nunmber, Track Number 20 and Pl ayback Tinme given in the

PLM3RSM-RE+ Whewr bheuiseedde) ectsst eesdatapt hababk st besrppakintisted
position", the activation flag is set at "on", so that when %efla - ,
menory, : acaR0B FRAMBedancheopEaENEEE diRIEAR BstPEf 8FO ST i TRF PEME-RSM PL

and starts playing back data fraomthe point 25 r |

previ ousﬁ&ugtﬁﬁ)ﬁ/ﬁfé%o\ﬂ'?eﬁec%' user+ie®® pc%aé@, 'r%g%b%g%b%@%%&

PCTI JPCQ 03248 ects . W | orihhe Acidvetiqathlag is
set at %P%‘Z‘E,e%gl% h%%év&gégél%ﬁyéx Jn%%/&%é%a%{éofég ed, the playback

appar atu ts;LAe Riaybaesk wWith the track indicated in the PEMG AP PL. 5
The rrenuas??r enféﬁgv\ﬁ@i n FIG 72 also allows the user to set his/her

favog§te track. \Wen the user perforns an input operation.using:a-key -
o s Sy Shnrtond B ot ol T Pk rson,
;Eeot)r:;b\ggiséﬁaggﬁaé_s 035%8»453\!“:1%38% QhaPoRYS NP WAL B SMES ERBr @6irded on

the double buffer 15. FIGS. 54A and 54B show how regiowns

in the double buffer 15 are cyclically secured for storing

20 cluster data using a ring pointers.
The arrows pointing downward and to the left are
pointers to write addresses for cluster data, which is to
say, the write pointer. The arrows pointing upward and to

the left are pointers to read addresses for cluster data,

25 which is to say, the read pointer. These pointers are used

112



{56 57 58-1} Updating the P1~-MG RSM PL A second difference with the first
enbodi nent is that 15 when the user presses the "Stop" key, t

apparatus of the second enbodi nent updates the setting of the@%%%%%éi.
In the fir iment, a pressing of the "Stop"” key in a s
flomhartséf)r?gé%b%g. 56, 57 and 58 results in the judgenent ny%?.ggpéo gigr?g
given in step S31, 20 step $S42, or step S54 and the processing in that
flomchart ending. In the second enbodi nent, however, the playback apparatus
will then set values in the PLMG RSM PL. In nore detail, the playback

appar atas specifireg pbeénZe:Pl aylist Nunber of the playlist currently being
used for 163 WO 001 74060 27 Novenber 2003 PCC 3P00/ 03298 pl ayback and the
Track Nunber corresponding to the AOB currently being played back and
wites hsse into the PLMG RSM PL. The pl ayback apparatus also refers to
the val te45f_t variable play time (that was described in the 5 first

enbodi nent) e_poi ybac s: sto nd, sets is.value in
the PLMG RSMaﬁggsath%gélh\é@%%é%%%‘g ‘){\Jﬁ ‘a%ld?‘?ﬁggct%o"%%% Ylﬁg E%F%p key
S weSﬁﬂné%@'ﬁy@%seeeaa%tw IR v %psélfdﬁésib@leo%tﬁﬂ 951 k8nt he PLMG
RSM PL en the user presses the "Pause" key. The~ 10 playback apparatus may
al so upgdaimerttheasel 3Nds ofedde Pt ad S+ dbgbein ThackoNbbernpepdell ayback
Time in the PLMG RSM PL when the remaining power in the batteries is | ow.
As a resbl gs widdni biyoraiet ianrcws bd setdiw2the PLMG RSM PL for the case

wher e pl ayback stops not because 15 the user has ﬁgessed t he" St op!' key but
be cause the BAEtEPRECHESERE PREFOAEKS APREFALIE Mt P hRdobPTOr 7BE1}

Pl ayback Paqgsi.tion.S ifving, Procedure The follow.,ng describes third

i 11 or SRR AT I SBe e E S HE T SR PheY RS Gt S Ach 111 es
ar eyl aygd hack Jgigzghe order in which they are specified by a playlist. In
this second enbodi nent, however, playback is perfornmedstarting fromthe

pl ayback position determ ned in accordance with the arocedure shown in FIG
73. The 25 follow ng descri bes the playback position determ ning 164 27
Novenbel 286F_\Vi3&Bb/ 740G PGTI JPOO 03298, procedure based on the PLMG AP PL
and PLMG RSM PL. This _description refers to the flowhart in FIG 73. Once
the processi R FRSt APE_FITARSAANTSUEEE YAt RS FAUSTSF SEE2 1 HCERO 10
refers tg the actiyation g9 thahdy s sehe 9% A0 TN SEREDI N FI G

72 and det errines .
15 @PBAEEDOQ that are successively indicated by the read
pointer are outputted one at a time to the descrambler 7

as shown by the arrows rl, r2, r3, r4, r5 ....

In the present case, the cluster data 002 and 003 is

stored in the double buffer 15 and the read positi-c‘ms"@)
20 are successively indicated by the read pointer, as
shown in FIG. 53. When the read pointer reaches the read
position ®), all of the AOB FRAMEs included in cluster 002
will have been read, so that cluster 004 is read and, as
shown by the arrow wé in FIG. 54A, is overwritten into the

25 region that was previously occupied by cluster 002Z.
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whi ch of the PLM5 AP PL and PLMG RSM PL shoul d be referred to when a fl ash
menory card is | oaded. Wen the activation flag indicates the,BiMNeBE-db3z

t he processi ng advances fromstep S301 to step S302. In 10 step S302, the
CPU 10 ref @ispolasdohe PLMG AP PL and specifies the TKI o0z theCTHaRKI3258
specified by the Track Nunber in the playlist specified by the Playlist
Nunber as the TKI#z that was described in the first enbodi nent. The CPU 10
then starts playing back theAOB fil e#z that corresponds to TKI#z. 15 Wen
the activation flag indicates that priority should be given to the PLMG RSM
PL, the {Hac®sB#Bd advances from step S301 to step S303. In step S303, the

CPU 10 ds the PL RSM PL f t he, Pl ayl i st Ma I | d i
Step S04t ha TGS G| RRBE SR SIS SN BE a9 ot RO AT S Rumber

d Pl T} [ i P. R | 4 W\ t RSM
I%E wasa)r@?%glrdo@?l é’ﬁ'ge%GtQ ﬁﬁ%@?yt #%egcgﬁggglc r%%%p%%?l\cﬁﬁ{/\hhe@t r%ebdrvg is an

error dup agasfﬁ@ gf 1 chust ales gl madgds by nthe RME RS BE L eth@0GPU 25 10
will judge that the PLMG RSM PL isTnvalid. The 165 WO 00h4060 27
Novepber;2D03nh PCEi bERBO RIS poothssi ndlwetert BED proceeddf eow,stasp 5304
to step S302 where the CPU 10 starts playback based on the PLNG AP PL. Wen
the Pl ahaewnNuybehe arzek Winbar FI&ndSPBayb&cR VAT Lk tehe IPOATRSM PL are

valid, the processing 5 proceeds from step .S304 to step S30 ere the CPU
10 judge“segh@ﬂhémthéﬂwE@ea’fl%%%a%cv%%&‘gi9 nSi ﬁl$‘f1%rpﬁf9/\é/{]'RSM PL is

the sane as tfie plaYRACk-Nel) Vi Jehe, 11 8¢k d deli-eatad by the
Track Nunber ﬁ???’tue 1 éf%ﬁleh@%hg% EE.H\Q}?’@%hese two vgl ues are not
equal , RRLLaOfrbheebiacikdingicat edriRdby st he skackeduabesvd,s syettitar be
pl ayed bacE? sg thaF in ster% S306 the CPU specifies the TR i ndi cated by
t he 131 ackn dlxdser FRAMERe: REVG RSMiPL aasATR| #zlangrena 31 epuSee? st oPU 10
speci fies the AOB FRAME#x and AOB ELEMENT#y from whjch pl ayback shoul d
start wiohtpustealoEditee ceessponaliag 75 A thRS BRACOBEEed -on the
Pl ayback Tine given in the PLMc RSM PL. The procedure for specifying the
AOB ELEMENTny and AOB FRAME#x thatcorrespond to anyparticul arpl aybackst art
time wthip g A %&% Id hrbhe didgtafmacdi-eat 120 the oM
Equat i ongs? ?e—ts?écéﬁn)g’a%b %'dl}g:go?ﬁgse equaﬁ:ons to cal cul ate the ACB
ELEVMENT#y and AOB_FRAME#x and then in step S308 starts-the. playback-from
the AOB FRAME#X in the AOB ELEMENT#y in the ACB fil e#z. Wen the val ue of
Pl aypsack Tinme Theefpalowanthdesanin®s wie TilaPBaTh cond jUd PRI EMYes i i s
given in step S305 166 : ) _

stored in the ROM 4. o, mmE metatoo

FIG. 55 is a flowchart showing the processing in.the,
AOR file reading procedure. FIGS. 56, 57, and 58 are

 flowcharts showing the processing in the AOB_FRAME output

20 procedure.

{52-9 55-1}
These flowcharts use the variables w, z, y, and X.
The variable windicates one of theplurality of DPL_TL_SRPs.

75 The variable z indicates an AOB file recorded in the user
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27 Novenber 2003 WD 001 74060 PCTI JPOO 03298 and the processi ng advances to
step S309. The CPU 10 then judges whether the Track Number iny} Qg HsMadEsM
PL is equal to the TKI Ns given in the PlaylistMnager. If not, this nmeans

that at | eapgbogn@ed rack is yet to be played back 'in 5 the plgytiBioosros
specified by the Playlist Nunber, so that .the processing advances from

step 5309 to step 5311. In step S311, the TKI follow ng the TKI specified
by the Track Nunber in the PLMG RSMPL is specified as TKI#z and in step
S312 the CPU 10 starts the playback of AOBs fromthe start of 10 the AOB
file#z tURELILDFr &550RKT t cOTKIgEROMARNG Heo Tikhi PBATH i1 kgyalattd the

Pl aybacl&}T}'érTB and the _Track_Nunberlgven in the PLMG RSMPL is equal to the
TKI  Ns, S4B cERCHEAESS 3 gl BhaPB: Hel bt ayl The vadiicdlel Yyinks ugsi st

Nunber in. t PLN PL_whl 1. have been pl d 15 hack in its entirety, so
t hat theé}blgté%agg%@mi a%ﬁ\éhﬁqqgt%%n%%@cg}%gé Er§§jr“i‘31‘1‘p%%l 5 e next

pl ayl i st : laye y t e Laren SM PL s
Fecor dod Tt HeCSan Conaetor Rator v ok G R e Ey D SBRTE A G

posi ti on.n Thhe AOBOETERMENTHIOWS dDMatarg the @ﬁ@viv%lﬁa%ﬂbg&k @hd he
sem conductor nenory card proceeded, so that when the sem cOnductor nenory
card i s frebbvednfr dmzs pl aybdek reppahet us s $ baded i ntlo= angtshef i pk ayback
apparatus, this second pl ayback apparatus can comence 25 pl ayback at a

poi nt irﬁ%‘%a@éP?eﬁ&q%wwétphéf FeN@sere 18¥G. 25 .Novenber 2003 WO

00l 740fi 0 PCT1JP00/ 03298 pl ayback by the first playback apparatus ended. As
a result, when the user listens to a part of a nusic al bum conposed of
TrackA ts2lreckE_en a first playback apparatus, stops the playback, and

t hen has the al bumplayed 5 back on a different playback apparatus, this

secand pl aybadk apeas Bus an ceferotoebhe PhNMCRENIALs SAAWRE e oI Nt
' displaysalist including the Default_Playlist Information
and the PLIs.
In step 52, the CPU 10 waits for an indication to play
back AOBs in accordance with either the
15 Default_Playlist Information or one of the PLIs. -
When the Default_Playlist Information is indicated,
theprocessingmoves fromstep S2 tostep S3where the variable
w is initialized (#w-1l) and then to step S4 where the TKI#z
indicated by the DPL_TKIN corresponding to DPL_TK_ SRP#w
20 in the Default Playlist Information is specified and only
this TKI#z is read from the flash memory card 31 and stored
into the TKI storing area 13.
In step S5, an AQOB file#z with the same number as TKI#z
is specified. Inthisway, the AOB file that is to be played
25 back is finally specified.
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where the previous playback stopped and so know what part of the al bum has
al ready been played back to mllisecond accuracy. The pl aybac57ﬂP\f@T{b@p%3
can therefore resunme the |0 playback froma point imediately follow ng the
poi nt wher eywplayb@ek was stopped. This neans that the user dgesswoizPave to
listen to the sanme tracks, even when the sem conductor nenory card is °
transferred from one playback apparatus to another. TH RD EVMBODI MENT {74- 1}
DPhl RSM PF~, PI,I RSMPI~ In this third enbodi nent, the DPLI and each PLI
are each provided with their own playback resune information, 20 DPLI RSM
PL or PLI RSM Phbe spechbiedtA@GBatipe dis tite gm eenouypplea sdckt of 2nHat

pl aylist ended. FIG _ 74 shows the Default Playlist Information that has a
DPLI RSMEPEdStenee STy YRRECa $Pthaias tens Sepandr&iieme PRAERFTE . The

DPLI RSM_PL (\PLI M P i d 25. T k Nunb d Pl back Ti ,
o so upr e SRV e QR Ay B e 2 L e BB e P 0325

PLMG RS j .4 L gher, A 0 iy

i T er oSt TR ar 2SF { B rere T pe e B B e Ay ot By the
DPLI or apnPhl Fiavekégern L£teh Yk ayRe rgasli oh hReyakerif #5818t in

the Track Nunmber in 57the LI RSM PL (PLI "RSM PL) to show that the

pl ayl i st theesFedmilesy ebyt plydyedaback. tiikesdmk| munhg rdes ahidepetdief ptdyback

apparatus of the third enbodinent. Wen the playback of theut racks
speci f i e@OBh fiHe 1D It SRR 16 or ddYe 6P 1B pgtss dihvppad e eviag, 1Ehepl ayback

apparatus, wites the Playlist, Nunber.ef that PLI . the k., Nunber_of the
current £FaGE 3RS hg' Pl aybactE T O?jn]f‘SSPr]ré:SPH}@h%gﬁeﬁ(%yt e S8ne way
as in th ¢andy, | a di.f : I ; LK-15

o o\ he caeeAndneTodL iy i 7o dfLsRense HouENet L e kADRCKSIS
RSM Ri cepmespondirg ihe thadd Playt het alanran.e | intBerramgeway as-1 8t he
first enbodiment; a user can indicate a playlist to be played back. In
this_thi 7d thenhodi FRRAMEHowenebge tshe-ptapbhaekl agphagedsbaidd. refer to 20

the PLI RSM PL of the PLI for the indicated playlist. Wien no values are
given in the Track Number and Pl ayback~Tine in the PLI RSM PL of that

pl ayl i St’é?h’eg p%ﬁxg ck apparatus starts the playback fromthe start of the
first tra{ i e §| ayback order given in the PLI . Conversely, when

e
15 the clusters that store the AOB file. Instep S8, the"firsti '
cluster number in the file" is specified for the ROB:filefz
in the directory entry. In step S9;.the CPU 1l0-reads the’
data stored in this cluster from the fliash memory car_c.fe___.'jl_,
In step S10, the CPU 10 judges whether the cluster numder
20 in the FAT value is "FFF". If not, in step S11 the CPU reads
the data stored in the cluster indicated by the FAT value,
before returning to step S1i0.
When the playback apparatus reads the data storec :n
any of the clusters and refers to the FAT value corresponcing

25 to this cluster, the processing in steps 510 and S11 will
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PLI RSM PL, the playback apparatus plays back the tracks in the playback

order given in that PLI starting fromthe position indicated
Nunber and Pl ayback Tine. 5 {74-2 75 76} FIG 75 shows how th?B&%%&?ﬁéL

of the DPLI vameb/14ees PLI RSPd PLs of several PLIs are set. Fl Goyifpeshods a
track sequence conposed of the playback order specified by the playlist:-
shown in FIG 41 that was referred to in the first t0O enbodi ment. Track
sequences are separately specified by the DLPI, PLI#1, and PLI#2, with the
pl ayback,ran esqél to (ﬁ) in FIG 76 showing the parts of these track
sequence8 St REPHEVR af PedBP dbéén tHn BRI baekue15s: Tod fagt ok nFEESer i bes

where th l.a =MLl comence_ when one of the DLPI, PLI#1, or PLI#2 is
i ndi cat egh?'osr nggly_ta%\ﬁkhv&rtl%%%‘F%{?b%‘&ﬂaFéﬁﬁéss?F?eﬁﬁ-’(‘8?3-Ha¥7$ﬁ§léilgr eady
been pl ayeehhacks 20af A3 546} 1R ck_of the track sequence_ jndicated
by the DPLI was previousl ype??%r %&u?}tgg gaSBFr?t'm' E{Xkﬁ;ﬁ hi‘ﬁggﬁ: HIERE, so
that in hbhewdhtlgR&hPbyi 8 Fhe PBike '{Tg ackds and, Q0,03 31 . 4513re set
in the Track Number and 25 Pl ayback Tilma to shbwl'?ﬁg rrﬁ%géyxﬁé ctggrggsﬁ%g

posi ti onof4rhat alagsten® COMPANGEINEG 7+ Nev aitipe If 12008 PREAPEA H3273E4t he end
of the playback range (1). Reproduction of the track sequence indicated by
P~l #1 wadCptBFitohSey PFOTeR Fead ipdyanues dnbm sdahail 0 nt¢ het@pl SRSM PL of
PLI #1, "FE%__igs ﬁ_t 'tn the Trac'.t Nunber. 5 Reproduction of the track
sequence T ndi'eq ed4 y PLI#2 was previously performed up to a point m dway

th h T Kk } f PLI#2, " kA" and
" O(r):o(l;%: 1l .r8808%%?5%%52%%2Pnél?ﬁeg#ﬂgaiﬁ%%%? V&}ﬁ%#éﬁiy% acvﬁrﬁga 2EHow t he
pl aybacknaeshebecposibican (mimsérle 4 f‘I?P@“f'KOEE e ptavhagk range (2).

Since PLI#3 is yet to be indicated and Its-track sequence hds Not been

pl aydd HaEkcesisenalagvanles $oatén $ha, Tvack Nurervinibre £, RSM PL of
PLI #3. As the PLI RSM PL (DPLI RSM PL) of each PLI (and the 15 DPLI) are
set as shOWRSPRTHIRS (Fai-fiy+} hoafereitt paese 4 henPRté tather tbnsiient i ng
PLI #1, thg pla (%atck f, the trac seguence i ndi cated by the DPLI will be
resumed 17 omt pﬁ%géac ‘?E’Q'@ré?%% PHRA R Wy SisRehefi asd Yl 4eriche pl
ayback rafgenil l+t,h i ndj PLI o] track sequence

i ndi cat eﬂgélbyntﬁ%aD%cli %gs%gel@éﬁﬁ%%ﬁgkgﬁﬂ Op#a@é&—@g{kél{fﬁﬁ pfaybdtk of the
track sampgscat maﬁlggtbm@dﬁaawbh,b%n@méraﬂgh%ﬂ%’girgg{?ack

resunme position (5) imrediately after the playback rang h this
enbddi néte THeéns hopliay ested L3 ndiTias ek 1 7dha t 24z Novierhe 2003 W PONa0so
PCT/ JPOCx 03298 fo{ pl aéback by a user operation, the playback apparatus
will reRFIRE Whb! B9 sREMIPE topRd IRSMIPIDKE ot ctitien § i &atled], mheydghs t and

will re t | avb of e track sequence specified by that playlist
in accor an%eélﬁ?ﬁﬁ%tﬂgE 9111086 PSRBT by TXi1#z thal is ne‘flyy

read by the CPU 10.

This overwriting results in only the latest TKI being

20 stored in the TKI storing area 13. Once the TKI has been
overwritten, the processing in steps S5 to S12 is repeated
for the AOB file#z. Once this processing has read all of
the TKI and AOB files corresponding to all of the DPL TK SRPs
included in the Default_Playlist Information, the variable

25 #z will match the total number of DPL TK SRP so that the
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5 Track Number and Pl ayback Time given in that PLI RSM PL (DPLI RSM PL) .
This neans that playback can be resuned for any of the playli ]
repeating tracks that have beer. previously played back. Not eﬁfﬁgwn{sh:gﬁ%ﬁgs
t he resunpibeo~ffso pl ayback for every 7o playlist is perfor RETTROPRIE
enbodi nent according to the Track Nunber and Pl ayback Time in the PLI

RSM PL (DPLI RSM PL), it is preferable for the user indication of the
playlist to be made via a nmenu |ike that shown in FIG 77 instead of via

the meny of the first enbodi nent 15 shqwn i | G . ghLves a
list of JRRIPNERTi s¥8S FFE TV EHond e@(aﬁﬁgeaﬁ%ﬁ%rﬁggﬁrgﬁeﬁ%ﬁgbt he

pl aylists tqgeth W he tings of the PLI RSM PL for~each playli st
for thelfa f‘govf"ﬁégﬁ:}tay r;cg "ranges (1): toi(3) shown in FIG 76 have

al ready been played back. PLIs that 20 have not had their track sequences
pl ayed back in its entirety are displayed with a track nunber show ng the
Track Nymizergimgtbe B} Reitpht Zadaesdigbafion iae HABedRIAE he val ue of
the Playback Tin€ i the PLI RSM PL. Conversely, PLIs that have had their
track sequencés phapdddack titn tieiAOBS ke | Fea(iRgyPIOREYarge TRE" set in
the Track Nunmber in 272 W) 00/74060 27 Novenber .2003. PCT/ JP 98 the
PLI RSVORD AADaBE aFEs s PaFed TR Ol PG ECR TEAC Ao 8 TER R By back i s

conplete., As a result,  this t. e -ysek -ho _of rgaghepkayl i st
has beel’f”djr}b}&f gi@ﬁdhsaorr%%eg[ﬁe% lﬁ'lsLeEr%(%é;'r fléls(ng\;]v' Pgﬁsgl ayl i st s have been
5 entirely, b aad ;uhi th vpliaw i sise hateswahyWweengraraviabhkey pl ayed
back. FW%%I’% \%%il}ﬂ} rrus?c%iagppl ications are stored on the flash
menory MHhsardeglpenrohendd rsdrte thirmdénentndsakpt whitdie ip§ eSenéa¥mbodi ment

relates to an inprovenent in the storage of short-I|ived a%plj'acahi ons. Here
a " abor teié e vipptk dritnecodef erBhed Hg GbpPLaderoh SR LeYREW an
audi o magazi ne, _a recordi ng of a speech Cc., that only 15 be

'St ened ik GRS AR SRIMISALCT R kel ¢ BT ob ST dnace
repeatedly, |istened tq. . £O i I bes of mehgfdniix¥edthe

appli cat‘f%ﬁg, Chﬁﬁ&?’lsngsd t@?\ldgtlgxgg Su i%ﬁé%n%eek! y or nonthly while news
tends tq, be; publd Sg?cgge@a.rﬁ’a‘d%yeggés&\ﬂ%.% 2hketendjtly opparaties albars oads a
short-lived applicatiomrvia a network, the recording apparatus records the
audi 0 dat@eB0BRESidH Baek shott Hliveduapphitcdtiankonto the flash memory card
31 as ACBs, generates a plurality of TKIs for the AOBs, and stores these
TKI sison t-he fl-ash 25 menory card 31. The recordi ng apparat us al'so=generdt es
173 WD 00/ 74Q06D 27 Novenber 2003 PCd'/JPO00I 03298 Pl ayli st .I.nformation
speci fyi h32rfe5Ba%X%) for this short-1ived application and recofds the PLI
onto the flash, nmenor rd fepl QWi desceihes Ehasktay earents in
the DPLI, -5 PL‘T%-Sar? s’ n%%%% C;Iiﬁ?tlhq)gno ;ﬂurt embodi nent. In the second
enbodi neat,, khe Rlds APP1IAIR i grovtdadlidtddeifl apl sidinbgebudfer
information showi ng the attributes of an application. In the fourth

enbodi rrens,, PichiARR &3 B2anei TKIbAPPpAER et by slestf qurmond vdddl h§ Lafder
application attributes 10 in the DPLA, PLA, and TKGA . .FIG 78 shows the
dat a2(f or dat-adfias ke dPLG 2t PEG 2t aid FKECIN tREPFBGEER HBHEHTS Li ke
the "PLMG APP ATR' in the second enbodi.nent, the PLI__APP: N7 g A

i ncl udesten SHRN i TH¢ i YReEs yEDLE &ﬁshg*tﬁggcé't &gor ylﬁgg\%ﬁqcaz%%e PLI
bel ongs: ' ,\Wen' the.15 g f appli }.O orLfespendhng skRra-ttd

i s' nusic (r"%ixk”g'i yf'Pfé fi ?‘s%!t’teéelﬁt)J("org:lﬂ?ﬁanﬁ,1 %_ﬁ%bvgﬁgeg"om" is'set -in this
field Inthe Samewayrobhgowalue ¢ 0ph ahs Seicddtd hilsefhoBd FERME e
application corresponding to a PLI is a karaoke 20 software, the val ue
"03h" whem the @p@ﬁj_ggﬁm@mm#by that is positioned no earlier than

25 the Data Offset given in the BIT#z included in TKI#z. In
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presentation data, and the value "04h" when the application is an

audi obook. Ot her values may al so be used to indicate other typegoRinber2003
application. In the PLI for a short-lived application, the PLI APP ATR in
the PLG i gs@izagdo "04h" 25 to indicate an audi obook. 174 pWRIBEIE4060 27
Novenber 2003 PCT/JP0O0/03~J8 A recording apparatus generates a PLI for a
short-lived application in this way and stores this PLI on a flash nenory
card 31 so as to be associated with the short-lived application. 5 The
foll ow ng describes the problens that occur when short-1lived applications
are stotéd o®Xempish wEndsyasstnsi. tiviventhestorven biwtess appittanidon is
used for_ news, onlé t he nost recentw_gggl jcation is sent to the recording

appar at &€ A% 52 day._ T A hRT ReO& pBYr &0% APTacE§AAS Rt i VBYy stores

day. t f 31, .the,limted it
cvery IALGREES S G ThBTY, IRIBLY, caLf Sho b Lhaihed 2k orgge papact 1y
appl i catjOR% e HODBEORBMYLA -da N eHeaPRIALA 1 288 ESOBAKY n@aﬁﬁ.t Oghjé much
space on“the flash nmenory card 31, the recordi ng apparatus should refer to

the PLI 2RSM Plagrda Pt RDARPhARR sanglr perd 04 Mdge: lopeaid are «lesgntied bel ow
Since short-lived applications are stored on the flash nmenory card 31

t oget herconiithe R Sowmsmtel ¢ he7PLI TARPP GERR rambée r2(7 tdecngipdat etlaa
audi obook, a recordi ng apparatus_can determ ne which PLIS, TKIs, and AOBs

cor r esp&rP_tTRANE B - M aPpRi cRaridesgdest &Y i Bet SAChEFLPdRPP EATRs. In

the PLI _for a short-lived applj.cation, the value "FF" is set in the PLI RSM
PL if aff fr?%léofjlugc%g 19 gﬁglﬁ% i ndi cat ed pl ayback order have been
entirely played back, 176 WO 00f 14060 27 Novenber 2003 PCT/ JP00103298 or

at a different value if the playback of the tracks in the indicated

pl aybacl s@-ders8ag jnot been conpl eted. Accordingly, a recordi ng apparatus
can know whether a short-lived application has been played back inits
entirety 5 sifgilgrbyhisféekcengitant hen Tshek Sddbehe AGHFPAMERSMIRL. After
checking the Track Nunber  in this_way, the_recordi ng apparatus, can delete

the TKI SUHASHst SEneC Biligs SEGCHHBPLER Vet PN E5EFORS Ot HAE WAk &2Peén pl ayed
back in_thej firety._ Thi t he, st ity .of . th flash
marory B S For o 1ot BUBTRE A Byct e Sechnnl BECAR IO e nunber

of shorixdd viethipRkd GaH ORS vARLG K DAl WAL 8 4ithe 1abaYe- fxRaRked ehers to
the case where the recording apparatus refers to the PLI RSM PL and PLI APP

ATR;s t hensairer cofit daltacan e peohidimed Hiox Ade FRAPRIYx RSM PhcandhHaPLl -APP
ATR. Wth this enbodinment, short-lived applicaflionssuch as news can be
downl cagdd@ ¥kt bime ofi A0 FRAMENDsy2Cmsec3in Shch tesenti gage,
applications cap be deleted starting with the applications that have been

entirel @ioﬁsﬁ%dlﬁa@ﬂd% %0 th& VérehdRhEn "®I1shart+T®Ved application such
B event ed 1 Fon (i Hg bLENT BOTReaNe Bge dapet, by or e Flek M mory
o examsl s W Thorefordnae t The 1o 67 27 Rovenber 8503 W0 oor Tao60 T
PCT2d POR/D3ZRBADTS header of AOB FRAME4#x and specifies where the

next ACB FRAME is. In step S$27, the playback apparatus

increments the variable#x (#x<—#x+1)} and sets AOB_FRAME#X

as thenext ACB_FRAME. In step $28, AOBR FRAME#x is inputted

into the descrambler 7. After this, in step S29, the

25 variable play time is incremernted by the playback period
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acconpanying drawings , 'it is to be noted that various changes and

nmodi fications will be apparent to those skilled in the art. Thersi&kr 2003
unl ess such changes and nodifications depart from scope of the res%&t

i nvent i on, Wohesy7486loul d 5 be construed as being i ncl uded theFEﬁWﬁ%W&n .

T ndustrial Applicability The sem conductor nenory card of the present
invention is especially suited for use in the field of consuner 10

el ectronics as a recording nmedium for recording nmusic or other nmaterial

di stri but el r ani | I herw s cqrdi_n

appar at dEeSne oRe raer 2R BhE G SRabr e kbhe drers et e T e of
this semcondyels W#t&aécgrréép%?ﬁin§7tmvﬁmerF_E@'Q@@#i?S SEAENS 1. A
sem conductor nenory card storing a plurality of aodio objects, a plurality
of pl aylistsemand i@l OBl FRAME# D) etessaemplsybatkes CRE 10f pungtison,
wher ei n each audi o obj ect " has been provided with unique identification

i nf or matwioat heachih@ ayarsabdkovis: ahds aybacih st dehef ge lairli 1 ¥BPedfs usi ng
the unique identification information of the audi o objects, each piece of

pl ayBackiNs at & ti_fR6TRBEF on corresponds to a playlist, and is unpl ayback

i nformation, resu i nf or.mati on,._or _pl aybac | ety i.aformation, the
unpl ayback i nfﬁ? rrgg?o?f%]ﬁtﬁ t e&%t ﬁgtsa %%?r egéc%%aﬁgé% a;‘/r%ls Epﬁla% r - of

beer. played,;hac r bn§ 9% et 0P b ReCAt F88UBBCRRYKS on of a
corresp&ﬁ%gﬁé%pigﬂééﬁg’a%§q$ﬁ%bp%gyba%kq%ongﬁttio%ﬁﬁﬁ?ornatign i ndi cat es
that pl ayhagked! tacCalasperdipie Hayldsy keasabeda Coonl ehed"P2ayThe

sem conduct or nenory card of Claim1l further storing

key, and then returns to step S26. The playback apparatus

10 hereafter repeats the processing in steps S26 to 831 until
the variable #x reaches the value in FNs_1st TMSRTE or until
the user presses any key aside from the "Play" key.

- When the usér presses a key aside from the "Play” key,

the processing in this flowchart ends and suitable:

15 processing for the pressed key is performed. When the
p:essedkeyisthe"Stép“key,theplaybackprocedurestops,;
while when the pressed key is the "Pause" key, the playback

is paused.

20 {52-9 _57-1}

On the other hand, when the variable #x reaches the
value in FNs_1lst TMSRTE, the judgement "Yes" is made in
step 830, and the processing proceeds to step S32 in FIG.
57. Since all of the AOB FRAMEs included in the present

25 AOR _ELEMENT will have been inputted into the descrambler




a plurality of pieces of application information that respectively

correspond to the plurality of playlists, wherein each piece i L,on
i nformation: shows a genre to which a correspondi ng playli st giﬁ%ﬁ%kmpﬁ%§

Novenber 2 . Arecordi ng- pl ayback apparatusfor thesemnj
menory cargﬁgg%%ﬁ%g in Gaiml 0. 2, the recording-playbackqggggﬂﬁﬁégﬁ-
conprising: receiving neans capable of receiving, froma user,
speci fication of a playlist and specification of playback stop; playback
means for, when a piece of playback state information corresponding to the
speci fi ed jh ayhespriccg=sing baftwaati otep’ €3WitY Phaybaek safe@nsandi o
object at a resune position of the specified playlist 1ndicated by the
resune itHteormarishle Hyatsoidanemantadat pl sybackeonert BOBWEIBMENE
specified playlist; and recording neans for, (i) _when the receiving neans -
recei veS@ S 586 € EatE QRSP L prapEackascophaivtiayabhectiyh Sal pLayisdekz®8i ng per
for med aﬁﬁﬁrgigg t,0 ﬂglaylist, writing, as apiece of playback state
i nf or mat V'oh tdr rédponding to the playlist, resune information that
i ndi cates, as : POSi L i it hC | C opped,
and ?i i) when ng% g;u}g%i)’ aﬁéﬁ%gs%%g%@yﬁ%%@?{sgeé%ﬁgtu%%m#ei %ng :
pl ayback: ¢ otpketiramd rif Os L icen @s1atRiseae Of Fph-aybacky st ake Jiforgati on
correspond, '‘ng to the playlist. 4. The recordi ng-pl ayback apparat us of
Cl ai m 3 @B EhEMEMAmonduct or nenory card defined i-n Caim2, further
conpri sing 27 Novenber 2003 180 del eti ng neans for judging for each piece
cf applicati o 1fBtAEPRSK iiRRaBa Tt Sitdeen opeafsiimatibe prbeaditTeon shows
a short-]lived enne,-delet%sg Iay#i ts that correspond -~o (i) applica~ion
i nf or mafion” sHEwiSTy ot - Pi e%‘%e ?Zs and§ iBL PFEYNES 2 E Tr mati on
bei g _Plyhapkas@iplield AL f 9L TAL s A0fzUEhA! i el 0-0012

eleted p -5,

corresponding to the Fayl'i sts. e ‘recor |ng-playp§%ﬁagbparatus
of O ai mrid ogodcautidesa canpl SddebiRl B &ERS ko £l ngéé%\l R R Ayback

state information. in correspondence with each playlist.
conput ersttresaglabl é tecBBdi.ngTimedidini £¢ oenhng a&iprogreenproaedomeineids eadabl e
format, the progran1causingéa conputer to execute a recording-playback

procedur® PErSERBSSEhT Eénhddétbs tigreoy b Hondry Wéd. ¢ thieaprpTesiure t he
recordh%g&%a&@ag% g@%gghgfﬁcggpggﬁlgﬁds is whether the wvariable
15 #x has reached the value shown by "FNs_ 1st TMSRTE", while
the condition by which procedure made up of steps S34 to
S42 ends is whether the variable #x has reached the value
~shown by "FNs Middle TMSRTE". o
When the variable #x reaches the value shown by
20 "FNs_Middle TMSRTE", the loop procedure made up of steps
534 to 542 ends, the judgement "Yes" is given in step S41
and the processing advances to step S43. 1In step S43, the
CPU 10 increments the variable #y and initializes the

variable #x (#y—#y+1l, #x<—1). After this, in step S44 the

25 wvariable y judges whether the wvariable #y has reached a
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a receiving step capable of receiving, froma user, specification of a

pl ayli st and specification. of playback stop; a playback stepzl}ﬂgwem%m%
pi ece of p--ayback state information corresponding to the specified

pl ayiist i sveeswose i nformati on, resum ng playback of an audearobpeactstat a
resunme position of the specified playlist indicated by the resune 27
Novenber 2003 181 information, in accordance with a playback order shown by
the specified playlist; and a recording step for, (i) when the receiving
step receives specifjcation_of playback stop m dway through a playback

bei ng péfa¥‘é?n§g*aé’cc7e‘? defyato @ Fagl Lses whakngheas api ece of playback

state infor i orresponding ta_th i.st, resune_infor i t hat
i ndi cat otgg&gg%gu%§5§9&§¥qp%r &%&Sﬁ%%ﬂaf_%?@ﬁrt K8 gflgyggglﬁ%gt opped,
and (ii) when vﬁ\é’xlxa}fﬁ%c‘%aaﬁ?%fé”%yt qa :pé@g%l Sclthe! conpl eted, writing
pl ayback conpletion information as”a piece of playback state information
correspopnglhfgl rergRIE @hayli Stumber N, CORBUAGER- EeataiN®: v el g Heedi um ef
Claim6 storing a programin a conputer-readable format,” the program
causisng ZicalrdEr ELEMENTUtse ahaéchhdipmge pkaghack rptoosti fecdmos Hape
sem conductor nmenory card defined in Caim2, the recordi ng- pl ayback

r

procedur® ¢ uk® hekePofri 3NAgtASdéraR By atePuEer of udgeRySPer teaéft R ece of

appl i cat | information ether _a pi ece_of, plication informati on shows a
St TiEs bhnpetetRed e < Ce B Al R PO ERRG RS (1) appl | cat: on
i'nf or mat ' S | Wed HeD] es d (4] g%{c}r t b or mat i on.
bei ng pl g@ggéggggr%{-egﬁgﬁyimf or n%% %ﬁ tgﬁ cf(%ée%eglkng au |% % ?eggs

corr espongiAfieto Hdendebebedddaybdsts. far27a NovRBDerd008i d82e8. The
conmput er -readabl e recording medium O G aim6 0. ?,. the recording-playback
pr odedurzOB UELEMENDps ¢ st gt at Hesphdygesteapt f'oYe sl spbagimgnpinaypiaik state
information in correspondence with each playlist. 9. A recordi ng-pl ayback

met hod 944t BBds dfi® PBOEESE YRR GVRREG U n2BePn S& i ¥R 1F8F -2 78 he
recor di ng- pl ayback net hod

{52-9_57-2}
. The procedure composed of steps 545 to S54 resembles -
15 the procedure composed of steps S33 to S42 in that each: i
of the AOB_FRAMEs in the final AOB ELEMENT are read.. c.i-
-. . The difference with the procedure composed of steps’
S33 to S42 is that while the loop procedure composgg;Qf
_ steps S33 to S42 ends when it is judged in step S41 that
20 thevariable #x has reachedthevalue in "FNs_Middle TMSRTE",
the loop procedure composed of steps S45 to S54 ends when
it is judged in step S53 that the variable #x has reached
the value in "FNs_Last_TMSRTE" and the variable play_data
showing the size of the data that has hitherto been read

25 has reached the value given as "SZ_ DATA".
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conprising: a receiving step capable of receiving, froma user,
specification of a playlist and specification of playback stop;ygehipeyspek
step for, when a piece of playback state information corresponding to the

speci fied plkayorsisoi S resune i nformation, resum ng pl ayback pggagmﬁggﬁp
object at a resunme position of the specified playlist indicate y the -
resunme information, in accordance with a playback order shown by the
specified playlist; and a recording step for, (i) when the receiving step
recei ves specification of playback step m dway through a pl ayback bei ng
performed accorlih@yunacedpreyddsposed bifngteps apbece sS4 [lsayeackasédt e

i nformation C£r£gsponding to the playlist, resume information that

i ndi cat eI a5t atPEs GEPosI PRBniNa SHRR t5 oA arewsiadn ahikedl apfackh stiopped

d (ii Lay. i .a playlist-st i leted, writi
o1 2y back BRorSF ot e A RE 0 e e t033: B Nen ohmfrom G0 pRebahg |
| ayback i j i t list. 10.
Peoord ne s Bac s oS EBRRY B4 b UL FL 8bsr thsdrsy A o
def i ned iimdtahen2s £Hetherigpme isi ngz%#ghgt)iﬂaffé&%pt Qrpiudaing for each

pi ece of application information whether a piece of application,

i nf or mat iTATshodsta sitEptSEilvethegenr ehedelratl iTY phavls HSsrthake grespond
to (i) application. informati on showi ng short-lived genres and (ii)
pl ayback AtBitfe 1R AR FeRubaitey 1 Fmclowohelteef bar ihf.or Pederthisnd

Fecor di ni RS REck S HERO TS BRAIt SLBANESS 1 { ReFPLS AR 37 g Tha spl ay
;ltfgsl :‘g{ ;@o%éﬁkegc%a@&& SEake M AR QNS CAELSPONdenge W th each
10 This means that the TKI indicated by the DPL_TKIN of the
next DPL _TK_SRP is specified and the AOB file corresponding
to this TKI, which is to say, the ROB file with the same
number as the TKI, is specified.
After this, the playback apparatus accesses the
15 ‘authentication region and specifies the FileKey,: out:-of
the FileKeys in the encryption key storing file; that has
the same number as the TKI, before reading this FileKey
~and setting it in the descrambler 7. 2s a result, the
ACB_FRAMEs included in the AOB file having the same nuﬁber

20 as the TKI are successively read and played back.

{52-9_57-3_589} Updating of the Playback Time Code
FIGS. 59A to 59D show how the playback time code
displayed in the playback time code display frame of the

25 LCD panel 5 is increased in accordance with the updating
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PFLLLL . In step 831 of the flowchart in FIG.. 56, if the user

15 "presses a key aside from the "play"™ key; the -processing i
in this flowchart is terminated. The processing:ithatis
accompanies a pressing of "Stop" or "Pause" key has already
been described, though when the user presses one of the
keysprov;dedtohavetheplaybackapparatusperformspec1al

20 playback, the processing in this flowchart, oOr in the
flowcharts shown in FIGS. 56, 57, or 58 is terminated and
suitable processing for the pressed key is performed.

The following describes the procedure executed by the
CPU 10 (1) when performing the forward search function in

25 response to the user pressing the ">>" key and (Z2) when
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25 search key. If not, the AOB FRAMEs from the AOB FRAME#x
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25 from AOB FRAME#X.
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5 so as to satisfy Egquation 3. After this, a search for the
AOB_FRAME#x is started from the address in the (y+2)%
position in the TXTMSRT corresponding to AOB#n. Once this
AOB_FRAME#x has been found, playback starts from
AOB_FRAME#x.

10 The following describes the case when playback is
commenced from an arbitrary position with an AOB where the
"EFNs_1lst TMSRTE" in the BIT is "80 frames",
"FNs_Middle TMSRTE" in the BIT is "94 frames", and the
"FNs_Last_TMSRTE" in the BIT is "50 frames".

15 ‘
{52-13_62a,B} _

' As one specific example of when the time search function
is used, the following describes how the AOB_ELEMENT and
frame position from which playback should start are'

20 specified when a playback time code is indicated using the
jog dial.

As shown in FIG. 624, the user holds the playback
apparatus in his/her hand and rétates the jog dial with
his/her right thumb to indicate the playback time code

25 "00:04:40.000 (=280sec}”. When the BIT in the TKI for this
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5
so that the Equation 2 is satisfied for the values y=148
and x=8.
Since y=148, the entry address of the AOB_ELEMENT#150
(=148+2) is obtained from the TKTMSRT. Playback from the
10 indicated playback time code 00:04:40.000(=280.00sec) can
then be performed by starting the playback at the eighth

AOB FRAME from this entry address.

{52-14 €3_64_ 65} e
15 This completes the expianation of the processj:ng of
the CPU 10 in response to the user pressing the "Play" kej
The follow:.ng describes the editing control program stored
in the ROM 4. This editing control programis g};ecutgq when
the user presses the "Edit" key,. and contains the prpcé.cﬁ_ii__es
20 shown in FIGS. 63, 64, and 65. The following describes the
processing in this program with the flowcharts shown in

these drawings.

{52~-14_63-1} Editing Control Program

25 When the user presses the "Edit" key, an interactive
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keypanelarealsousedasJ:mhcatlng“Up"and'Twwn"cursor
operatiens, (i.e., these keys are used as "Up" and "Down"

curscxr keys). When the user indicates a "deletion”
10  operation, the processing proceeds to the loop procedure

compcsed of steps S103 and Si04.

In step 5103, the CPU 10 judges whether the user has
pressed the "}<<" or ">>{" key. In step S104, the CPU 10
judges whether the user has pressed the "Edit" kéy.l'When
15 the user has preséed the "|<<" or ">>|" key, the proCééSihé
advances from step 5103 to S105, where the indicated track
is set as the track to be edited. On the other hand, when
the user has pressed the "Edit" key, the indicated_giigk
-iS'Set as a track to be deleted. The processing shown in
20 FIG. 44 is executed, so that the TKI_BLK ATR of each TKI

for the indicated track is set at "Unused" to delete the

indicated track.

{52~14 63-2} Combining Process

25 When the user selects the combining process, the
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track is highlighted on the display. When the user presses
the "EQit" key, the judgement "Yes" is given in step 3108
and the processing advances to step S111. 1In step S111,
10 the currently indicated track is set as the first track
tobe used in this editing process and the processing returns
to the loop procedure composed of steps 5107 to S109.
When a sesond track has been selected for editing,
thsjudgement"Yes"isgiveninstep5109,andtheptocessing
15 advsnces to step S112. 1In step 5112, the CPU 110 refe:s
to the:BITs in the TKIs of the former and the latter tracks
and judges what kind of ACBs (Typel or Type2) are present
at tne respective start and end of each of these tracks
and tracks on either side of these tracks, if present.
20 After. identifying the type of each relevant AOB, in
step $113 the CPU 10 judges whether the arrangement of ACBs
matches a certain pattern. When the arrangement of AOBs
matches one of the four patterns shown in FIG. 32A to 32D

where it is clear that three Type2 AOBs will not be present

25 consecutively after the combining, the former and latter
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9Py10%& hlurdQXty of tracks selected for editing are combined into

a single track. When the arrangement of AOBs does not match

any of the patterns in FIGS. 32A to 32D, meansing that there

will be three or more Type2 RAOBs after the combining, the

CPU 10 judges that the combined track may cause a buffer

10 underflow and sc terminates the combining process.

{52-14 64-1} Track Division Process
When the uéer indicates that a track is to be divided,
the processing advances from step S102 to the loop procedl_._lre
15 composed of steps 8116 to S117. In the ~loop procedure
composed of steps 5116 to 8117, the playback apparatus
receives user inputs via the "|<<", ">>|", and "Edit" keys.
When the user presses the "|<<" or ">>|" key, the
processing advances frdm step 5116 to step S118 wheJ.:;_t:-he
20 indicated track is set as the track to be edited. When the
user presses the "Edit" key, the judgement "Yes" is given
in step S117 and the processing advances to step S1109.
In step S118, the indicated track is determined as the

track to be edited and the processing advances to step S120

25 wheretheplaybackof this track is commenced. InstepS5121,
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5 procedure composed of steps 5122 and S123. In step 512 2
the playback apparatus receives user operations made via
the jog dial. When the user rotates the jog dial}Tthe
‘playback time code is updated in stép 8124 in accordance
with the rotation of the jog dial.

10 After this, the loop procedure composed of steps 5124
and $123 is repeated. If the user presses the "Edit" key,
the processingjproceéds from step 8123 to step S125, where
the playback time code disﬁlayed!when the user pressed the

“"Edit" key is set as the division boundary NoteTfﬂa%‘éﬁ

15 "Undo" function may be provided for this settlng 3f the

division boundary to allow the user to lnvalldate the

‘selected division Poundary. , | o
After this, the processing explained with'refepence

to FIG. 47 is executed in.step S126 to update the DPLI and

20 TKI so as to divide the selected track.

{52-14_65-1} Process Setting a Playlist
When the user chooses to set a Playlist, the proces:s ing

switches to the procedure shown by the flowchart in FIG.

25 65. In this flowchart, the variable k given in this
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5 advances to the loop procedure composed of steps 5132 to
S5134.

In the loop procedure composed of steps S132 to S134,
the playback apparatus receives user operations made via
the "i<<™, ">>|", "Edit", and "Stop" keys. When the user

10 presses the "|<<" or ">>|" key, the processing advances from
step 5132 to step S135 where a new track is indicated in
accordance with the pressing of the "{<<" or ">>|" key. If
the user presses the "Edit" key, the judgement "Yes"™ is
given in step S133 and the processing advances to step S136.

15 In step 5136, the track indicated when the user presses
the "Edit" key is selected as the kth track in the’ playback
order. After this, in step S137 the variable k is

incremented and the processing returns to the loopprocedure

composed of steps S132 to 8134, This procedure is repeétéd
20 so that the second, third and fourth tracks are successively
selected. TIftheuserpresses the "Stop" key have specified
several tracks that are to be played back in the specified
order as a new Playlist, the processing advances from step
S134 to step S138 where a PLI composed of PL TK SRPs that

25 specifythe TKIs correspondingto these tracks is generated.
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SD-Audio directory is sent via communication lines to the
recording apparatus by an electronic music distribution

10 service, or when an audio. data transport stream is sent

via communication lines to the recording apparatus by an

electronic music distribution service.

{67-1} Hardware Composition of the Recording Apparatus
15 . . . FIG. 67 shows the hardware composition of the present
recording apparatus. AU SR SR Sol
As shown in FIG. 67, the recording apparatus includes
a card connector 21 for connecting the recording apparatus
to the flash memory card 31, a RAM 22, a non-removable disk
20 apparatus 23 for storing a recording control program
that performs overall control over the recording apparatus,
an A/D converter 24 that A/D converts audio inputted via
a2 microphone to produce PCM data, an ACC encoder 25 for
encoding the PCM data in units of a fixed time and assigning

‘25 ADTS headers to produce AOB_FRAMEs, a scrambling unit 26
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25

when an audiodata transport streamis sent via communication
lines to the recording apparatus by an electronic music
distribution service, a CPU 28 for performing overall

control over the recording apparatus, a keyboard 23 for

receiving inputs made by the user, and a display 30.

{67-2} Input Circuits RT1 to RT4

When an encrypted SD-Audio directory, which is to be
written in the data region and the authentication region,
is sent via communication lines to the recording apparatus
by an electi‘enic music distribution service, the recording
apparatus can write the encrypted SD~Audioc directory into

the dataregionandauthentication region of the flashmemory

card 31 as soon as the encrypted SD-Audio directory-has
been properly received.

Eowever, (1) when an audio data transport stream that
is not in the form of SD-Audio directory is sent to the
recording apparatus by an electronic music distribution
service, (2) when data is inputted into the recording

apparatus in PCM format, or (3) when analog audio is recorded
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{67-3} Input Route RT1
10 The input route RT1 is used when an encrypted SD-Audio
directory is sent via communication lines to the recording
apparatus by an electronic music distribution service, oI
when an audiodata transport streamis sent via communication
1lines to the recording apparatus by an ‘electronic music
15 °“distribution service. 1In this case, the""'AOB_FRAﬁES’j =
‘included in the transport stream are ‘encrypted so that a
different FileKey is used for the ROB FRAMEs in different
‘AOBs. Since there is no need to encrypt or encode an
"encrypted transport stream, the SD-RAudio directory or audio

20 data transport stream can be stored directly into the RAM

22 in its encrypted state.
{67-4} Input Route RT2

Input route RT2 is used when audio is inputted via a

25 microphone. In this case, the audio inputted via the
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10 {67-5} Input Route RT3
Input route RT3 is used when PCM data read from a CD
i1s inputted into the recording apparatus. Since data is
inputted in PCM format, the data can be inputted as it is
into the AAC encoder 25. This PCM data is encoded by the
15 ACC encoder 25 and assigned ADTS headers to produce
AOB_FRAMES. |
After this, the scrambling unit 26 encrypts the
AOB_FRAMEs using a different FileKey for the AOB_FRAMESs
in different AOBs to produce encrypted audio data. After
20 this, the encrypted audio data is stored in the RAM 22.

{67-6} Input Route RT4
The input route RT4 is used when a transport stream
inputted via one of the three input routes RT1, RT2, and

25 RT3 1s written into the flash memory card 31.
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of the recording apparatus is stored in the ROM. This is

5 tosay,arecordingprogramthatincludesthecharacteristic
processing of the recording apparatus, which is toc say,
the recording of AOBs, the TrackManager, and the
PlaylistManager, is stored in the non-removable disk

. apparatus 23.

10

{67-~7_68} Processing of the Recording Apparatus
Thefollowingdescribestheprocessingintherecording
procedurethatwritesatmansportstreanintheflashnmmory
card 31 via the input routes RTI, RT2, RT3 and RT4, with
15 reference to the flowchart in FIG. 68 that shows,;this .. ki

processing. Cm T ET
The variables "Frame_ Numbexr" and "Data Size" used in
this flowchart are as follows. The variable Frame_ Number
. is used to manage the total number of AOB_FRAMES tha%mﬁéve
20 already been recorded in an AQOB FILE. The variable
Data Size is used to manage the data size of the ACB_FRAMES
that have already been recorded in the AOB_FILE.
The processing in this flowchart starts in step 5200
with the CPU 28 generating the DefaultPlaylist and the
25 TrackManager. In step $201, the CPU 28 initializes the
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5 € set 1n a directory entry in the SD Audio Directory in :
the data region. After this, in step 3203, the CPU 28 -
generates TKI#z and stores it in the TrackManager. In step
$204, the CPU 28 generates the DPL TK SRP#w and stores it
in the Default_ Playlist Information. After this; in step
10 5205 the CPU 28 initializes the variable#y (#y+<1) and in
step 5206, the CPU 28 initializes the Frame Number and
Data Size (Frame_ Number<—0,Data Size<0).
In step 5207, the CPU 28 judges whether the input of
the audio data transport stream that should be written in
15 the AOB_FILE# has ended. When the input of an audio data;
transport stream that has been encoded by the AAC encoder
25 and encrypted by the scrambling unit 26 into the RAM

22 continues and it is necessary to continue the writing

_ of cluster data, the CPU 28 gives the judgement,"ﬁo" in
26 step S207 and the processing advances to step S209.

In step S208, the CPU judges whether the amount of AAC
audio data that has accumulated in the RAM 22 is at least
equal to the cluster size. If so, the CPU 28 gives the
judgement "Yes" and the processing advances to step 52190

25 where an amount of AAC audio data equal to the cluster size
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o e oty (oo Gaotiol & Geibinela”
intheRAM22,stepSZlOisskippedandtheproce551ngadvances
5 +to step S211. 1In step 5211, the CPU increments the
Frame Number (Frame_ Number+-Frame Number+l) and increases
the value of the variable Data_Size by the data size of
the AOB_FRAME.
After this updating, in step S212 the CPU 28 judges
10 whether the value of Frame Number has reached the number
of frames that is set in "FNs Middle TMSRTE", the value
of "FNs_Middle TMSRTE" is set in accordance with the
sampling frequency used when encoding the audio data
transport stream. When the value of Frame Number has -
15 reached the number of frames set in "FNs_Middle: TMSRTE",
the CPU 28 gives the judgement "Yes"™ in step $212. -If not,
theCPUZBgivesthejudgement“No"andtheprocessingréturns
to step $207. The processing in steps S207 to SZ12Z2 is
' therefore repeated until the judgement "Yes" is giﬁé;—in
20 either step 8207 or in step S212.
When the variable Frame Number reaches the value of
"FNs Middle_ TMSRTE", the CPU 28 gives the judgement "Yes"
in step 8212 and the processing advances from step 5212
to step S213 where Data Size is stored in the TKTIMSRT of
25 TKI#z as the TMSRT entry#y for the ACB_ELEMENT#y. In step

144



10% & ()-! Fs$10%&' ()- saLOPQRWXMB7 100 10\ 10\ |

10\ 810‘(3/2 & ()-112"10%\ & ()-14 Z940%AH & ()-0!'4 Z940%A H & () 590Q e mber 2003

ZY%40% | & () - ORM~[ f ZX6MB7 | ) | |

10! UP?$|10(VéL')VQ()ﬂé;’%k@‘V83&' ()-M$10%8B& ()-M Cl 10%1J& () - ! h’ 10@%&;‘,@@%;0%&

()-fQ zX9MB7 10! &09$10%I& () - ! r YRO9$109%& ()-! Ul &109ZZ& ()-! ()-1

&10%J& ()-!\$10%& ()-bC 10! 0! 10%0x& ()-j SH109%x& () - 10%0x& () - $y10%x&' () -
0J 10J710%& ()-.g)dBbC |

igfl! %$10% X! X& )-%10(%[&' ()-0! 1090x& ()-i!10%9x& ()-0! 1090x& () - FP#10%0x&

'()-)\ c-a38d. Egﬁ! CYUaibserea gy 0 500D &)+ 410 84970RP28% (H-10| be Fore

3" 1090x& () - Q1 1090x& () - s} 10%0x& ()-. W]~ _kxmbC 1011 F10%& ()- 100x 100x

100x710%§§'¢( l—%ﬂ/ﬁ@@é &P P2 43 09K &hey- J;t?iﬁiem&b@p#wrﬂﬁrﬂ)@ached

10! ! U$10 & ()-LC10%<& ()-!c 9%109%& ()-! ¢ |

9$1og§' (%?’\?6#18‘)3/@<&' ()-#Lz10%<& ()-0<7t zX9nmbC 10! &109%&' ()-#!' kQ

810% & ()-#! UpREOPA1 Ge (y % 1&10URREL () 2!, A QUEL () HLEL0NEK: () 5 Ly zbC

5 of AOB_ELEMENTs that can be stored in a single ACB. If the
variable #y is below 252, the processing advances to step
5216, where the CPU 28 judges whether a silence of a
predetermined length is present in the encoded audio, which
is to say that the audio data has reached =a gap present

10 betweentracks. Whenno suéh continuous silence is present,
the processing composed of steps 5206 to 3215 is repeated.
When the variable#y has reached the value 252, or a silence
of a predetermined length is present in the encoded audio,
the judgement "Yes™ is given in one of steps S215 and 8216

15 andtheprocessing advances tostepS217where the variabledz
is incremented (#z—#z+1).

After. this, the processing in steps S202 to S216 is
repeated for the incremented variable#z. By repeating this
processing, the CPU 28 can have AOBs including a pluraiity

20 of AOB_ELEMENTs recorded one after the other into the flash
memory card 31.

When the transfer of an audio data transport stream

by the ARC enceder 25, the scrambling unit 26, and the modem

apparatus 27 is complete, this means that the input of the

25 audiodata transportstreamtobewritten into the AOB_FILE#z

145



10! 100 8_1\/{)#\/&/2%' 8-%?%)-$\ 1000V ()- 10< 10< 10<Y710%& () - 2j aBbC
! - | () -0! "()- 0L LOYVR! () - OVI LO%VE: () - 410K ()5
bC 10!$!10%v&'()-$!1ow&'()-3"$1oc(%£«&'()-o 0 ()~ P57 0ot 2067
TO% () - OL 1098V () - 0! LOWVE ()~ NI a?hC

101 1 <0. 1 109%9 PY74858 100an&’ () -, ! 10%E' () - PCTAIPO0/03298,
3+#10%VE () - ! nf) <VA0%& () -0 Y40 ()-9AbC 101! 10% ()- $10% ()- 10M 10M
1ONBLOYVE: () - AVE109%& () - 1 2! 109K’ () - 1@ =wdEbC

10011 10%& () - F3$100&' () -! 100&' ()- PELOYE ()-i ! 109%& () - SH10%&' () - w0<aBbC

10! F*109&1() an)so be complete, so that the judgement "Yes" is given
10%&f()-@@&0%&f()-!Gb"]&fb%hn&'()-|!10%&T();!1 %' ()-<gdYNC 16?! 10 10

10710%& §)yr B¥epl G%R 1 Jarit! MR DHocEP3 1AGRE Granckdd@ o )steRABIGEBEYNE 10! !

}1090x& () - 10%x& ()-i!10%Ox& () -] #10%0Ox& () - 10%0x& () - $10%0x & () - ~&cJaBYNC

épi(;}/g!sig‘;ﬂgm‘$39$';$x@%@u)2 | 36768 (Yhe) $a098x & ¥ ) TRRYEDEXROLE- \ | 10%0x
Data Size in the TKTMSRT of the TKI#z as the TMSRT_Entry#y

5° for the AOB_ELEMENT#y. After storing the audio data’
accumulated in the RAM 22 in the ACB file corresponding
to the 2OB#z, the processing in this flowchart ends.

The above processing results in an encrypted audio data
transport stream being stored in the flash memory card 31.

10 The following procedure is then used to store the FileKey
required for decrypting this encrypted audio data transport
stream in the authentication region.

When the audio data transport stream has been inputted
via input route RT1, the ROB file(s), the file storing the

15 TKMG, the file storing the PLMG, and the encryption- key
storing file storing a different FileKey for each AOB are
sent to the recording apparatus by a provider of-the
electroniénmsicdistributionservice. The(ﬂ%]28reg§iyes

- these.files and writes the BROB file(s), the file stcring

20 the TKMG, and the file storing the PLMG into the user region
of the flash memory card 31. On the other hand, the CFU
28 writes only the encryption key storing file storing a
different FileKey for each AOB into the authentication

region.

25 When the audio is inputted via the input route RTZ Or
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#) 10983&L{ - 8RFPAG\E a new AOB commences and sets the ge ed
key in the scrambling unit 26, In addition to being used
by the scrambling unit 26 to encrypt the present AOB, this

5 FileKey is stored following the FileKey Entry in the

encryption key storing file present in the authentication
region.

With the present embodiment describes above, the files
storing ACBs are encryptedusing different encryption keys,

10 so that if the encryption key used tc encrypt one file is
decoded and exposed, the exposed encryption key can only
be used to decrypt 2 £file storing one AOB, with such exposure
having no effect on other AOBs that are stored in other
files. Thisminimizes thedamage causedwhenoneencryption

15 key is exposed.

Note that while the azbove description focuses:on an
example system that is thought to be the most effective
embodiment of the present invention, the invention ?§_§9t
limitedto this system. Variousmodifications arepossible

20 within the scope of the invention, with examplies of the
such being given as (a) to (e) below.

(2) The above embodiment describes a semiconductor
memory (flash memory card) as the recording medium used,
though the present invention can be applied to other media

25 including cptical discs, such as DVD-RAM, or a herd disk.
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such as MP3 (MPEG 1 Audio Layexr 3), Dolby-AC3, or DTS (Digital

5 Theater System).

(c) While the file storing the TKMG and the file storing
the PIMG were described as being received from the provider
of the electronic music distribution service in a complete
form, the main information used to create the TKMG and PLMG

10 canbe transmitted together with the encryption key storing
file that stores a different encryption key for each ACB.
The recording apparatus may then process this information.
to obtain the TKMG and PLMG which it then records in the
flash memory card.

15 (d) For ease of explanation, the recording apparatus
and playback apparatus were described as being separate
devices, though a portable playback apparatus can be=:
equipped with the functioning of the recording apparatus
and a recording apparatus in the form of a personal comibzter

20 canbeequippedwiththe functions of theplaybackapparatus.
Aside from the portable playback apparatus and pefsonal
computer recording apparatus, the functions of the playback
apparatus and recording apparatus can also be provided to
a2 communication device that is capable of downloading

25 content from a network.
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Ss may be provided wi the functions of the playback
apparatus and recording apparatus described in the above
embodiment. This mobile telephone may store contents .
downloaded via a wireless network in the flash memory card
31 in the same way as in the above embodiment. Also, while
the recording apparatus described in the above embodiment
is provided with the modem apparatus 27 for connecting to
the Internet, any other device capable of connecting to
the Internet, such as a terminal adapter for an ISDN line,
may be provided instead.

(e) The procedures shown in the flowcharts shown in
FIGS. 35 to 58, FIG. 60, FIG. 63 to FIG. 65, and FIG. 68
can be achieved by executable programs that may be -
distributed and sold having been recorded on a recording
medium. This recording medium may be an IC card, anoptical

disc, a floppy disk, or the like, with the programs recorded

on the recording medium being used having first been '

installed into standard computer hardware. By perforrﬁing
processing in accordance with such installed programs,
standard computer hardware can perform the same functioning
as the playback apparatus and recording apparatus described
in the above embodiment.

(£} While the above embodiment describes the case where

a plurality of AOBs and a plurality of FileKeys are stored
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need be stored. Also, 1t is not essential for the AOBs to
be encrypted, so that ACBs may be stored on the £lash memory

card 31 in ACC format.

SECOND EMEBCDIMENT
{69-1} Overall Composition of the PlaylistManager in the

Second Embodiment
This second embodiment relates to an improvement in
10 the semiconductor memory card of the first.embodiment that
allows a playback apparatus to resume playback without
repeating tracks that werepreviouslyplayed. FIG. 63 shows
the internal composition of the PlaylistManager and
TrackManager in.  this ~ second embodiment. . - The
15 PlaylistManager and TrackManager in this second embodiment
differ.from those shown in FIG. 17 in that the cdinpositi’on
of the PlaylistManager Information {PLMGI) is shownclearly

in FIG. 69, unlike in FIG. 17.

_ . Of particular importance’ in the PLMGI lS mtrhe
20 PLMG_RSM PL. This shows the playback resume position, and
is stored on the semiconductor memory card to enable a
playback apparatus to resume playback of the content without

repeatedly playing back the same data.
25
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5 PLMGI has a PLMG _ID field that occupies the 0th and first
bytes, a reserved field that occupies the second and third
bytes, an SDA_ID field that occupies the fourth to eleventh
bytes, a VERN field that occupies the twelfth and thirteenth
bytes, a PLMG_PL_Ns field that occupies the fourteenth and
10 fifteenth bytes, a PLMG_AP PL field that occupies the
sixteenth to nineteenth bytes, a PIMG_RSM PL field that
occupies the twentieth to twenty-seventh bytes, a
PLMG_APP _ATR field that occup.ies the twenty-eighth and
twenty-ninth bytes, a PIMG_FCA field that occupies the
15 thirtieth and thirty-first bytes, a TKI Ns field that
occupies the thirty-second and thirty-third bytes, and a
reserved field that occupies the thirty-fourth and

thirty-fifthbytes. Of these fields in the PlaylistManager,

the PIMG AP PL and PLMG_RSM PL are of most importance in

200 this second embodiment.

170-2} Informationaside fromthe PIMG AP _ PLand PIMG RSM PL
The following first describes the fields in the
PlaylistManager aside from the PIMG AP PL and PLMG_RSM PL.

25 The PIMG ID 1is set at "Al" {a character string set
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The SDA ID is set at "SD-AUDIO" (a character string

set according to 150646 Standard) to show that the present

5 PlaylistManager is data in accordance with the SD-AUDIO
specification.

A version number for the SD-AUDIO specification used

is set in the VERN field. The broken line h71 in FIG. 70

shows the bit composition of the version number. The field

10 composed of bitsb7 tobl is used to store the version number.

When, for example, the versicn number of the present

PlaylistManager is "Version 0.9", "0Sh" is written in this

field, and when the version number is "Version 1.0", "10h"

is written in this field. The field composed of bits bl5

15 to bB is reserved for future use. ' -

" The number of playlists managed by the PLMG, which

is to say, the number of playlists recorded on the present

flash memory card is written in the PLMG PL_Ns field.

The application category ID, which shows the category

20 of the application recorded on the present flash memory

card, is written in the PLMG APP_ATR field. When, as in

the first embodiment, the application storedon the present

flash memory card is music, the value "01lh" is written in
this field.

25 When the application recorded on the present flash
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application is an audiobook, the value "04h" is written

5 1in this field.

When the application category ID is "02h", the audio
data is recorded on the present flash memory card as karaoke
data, so that the right channel is used for the backing
track and the left channel is used for the vocals. When

10 audic data is recorded in this way, a playback apparatus
can play back a karaoke backing track by playing back the
audio data for the right channel on both the left and right
channels. _ _

The PLMG FCA field is reserved for future use.

15 .. An integer showing the number of TXIs, like that in
ithe first embodiment, is wrltten in the TKI _Ns field. This
value is given in the range from "1" to "999".

This completes the explanation of the fields in the
PlaylistManager aside from the PLMG_AF _PL and PLMG RSM PL.

20
{70-3} PLMG AP PL

The PLMG_AP_PL shows the number of a playlist that
is to be autcmatically read and the number of the first
track to be automatically played back in that playlist when

25 the present flash memory card is loaded into a playback
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apparatus and the playback apparatus activated. The

broken line h72 in FIG. 70 shows the bit composition of

the four bytes of the PLMG AP PL. The field between bit

b3l and b26 and the field between bl5 and b8 are reserved

5 for future use. Bits b7 to b0 form a Playlist Number fieiﬁ

in which a number of the playlist to ke automatically read

isgiveninthe rangeof "1" to "99" (in decimal). The number

writteninthis fieldis thenumber of a Playlist Information

(PLI} as described in the first embodiment. To indicate

10 the Default Playlist Information, the number "0" is
written.

Bits b25 to bl6 form a Track Number field in which

a number of the track to be automatically played back out

of the plurality of tracks specified by the playlist is

15 given.: The number written in this field is the Track Number

as described in the first embodiment. The values in ‘the

fields of the PLMG AP PL can be freely set by the user,

and must'be set at "0" when the PLIMG_AF PL is not used.

20 {70-4} PIMG RSM PL
When playback has already been performed for one or
more AOB files recorded on the fliash memory card, the
PLMG_RSM PL will include a Playlist Number showing the
playlist that was used for the previous playback of data

25 on the flash memory card, a Track Number showing the number
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anda Playback Time showingat what point the playback stopped
in the track indicated by the Track Number.
In FIG. 70, the broken line h73 shows the bit
5 composition of the PLMG_RSM_PL. The bit composition of bit
number b3l to bit number b0 is the same as the PLMG AP PL.
The number of the playlist that was used for the preceding
playback is written as a value in the range from "0" to
"99" in the Playlist Number field that occupies the region
10 from bit number b7 to bit number b0. The number of the last
track to be played back out of the various tracks specified
by this playlist is written in the Track Number field that
occupies the region from bit number b25 to bit number blé.
Unlike the bit composition of the PLMG AP PIL, the
15 regionfrombitnumberb32tobitnumberbé3of the PLMG RSM PL
Torms aPlayback_Time field. Thetimeatwhichthe preceding
playback of the track indicated by the Track Number was
stopped is written in this field to millisecond accuracy.
. Note that when PLMG RSM PL is not used by the user, the

20 value "O0" must be set in all fields of the PLMG_RSM PL.

{70-4_71}) Setting of the PIMG RSM PL when the Flash Memory
Card is Transferred Between Playback Apparatuses

The Zollowing describes how the PLMG AP _PL and

25 PLMG_RSM_PLare set when the flash memory card of this second
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FIG. 71 shows how the PLMG_AP PL and PLMG_RSM PL are set
when the flash memory card of this second embodiment is
transferred between playback apparatuses.

5 InFIG. 71, the flashmemorycardis transferredbetween
a plurality of playback apparatuses that are composed of
a standard personal computer, aportable playback apparatus
and an in-car playback apparatus. Note that each of these
playback apparatuses is eguipped with the functions of the

10 playback apparatus and recording apparatus described in
the first embodiment.

The present explanation describes a flash memory card
that stores AOB files composing TrackA to Trackg, in the
same way as in FIG. 16. '

15 .. . Assume that the flash memory card of this second
embodiment is first loaded into the personal computer 200
which records the presentation data and navigation'-'data
described in the first embodiment. Assume that after this,
the p.ersonal computer 200 sets the PLMG AP PL with the

20 Playlist Number "o indicating the
Default_Playlist Information and the Track Number "3~
indicating TrackC. In this example, the user has the ROB
files on the flash memory card plaved back in the order
TrackhA, TrackB, TrackC and stops the playback at a point

25 3min3lsecs intothe playback of TrackC whose playbrack period
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Default_Playllst_Informatlon. and the Track Number "3*
indicatingTrackCintothePLMG_RSM_PLfield. In addition,
the personal computer 200 also writes the value
"00:03:31:000"showingthepointwhereplaybackwasstopped
forTrackCintotheE&ayback_ﬁimefieldijlthePLMG_RSM_PL‘
After this, the user removes the flash memory card from
the personal computer 2060 zand, as shown by the arrow my71,
loads it into the portable playback apparatus 100.

In the first embodiment, the playback apparatus (the
portable playback apparatus 100) starts the playback with
the first AOB FRAME in TrackaA that is specified by the
Default_Playlist Information. In this second embodiment,
however, the PIMG_AP_PL and PLMG_RSM_PL are provided in
theiPlaylistManager_Information, so that the playback
éppa:atﬁs can start the playback from any AOB_FRAME in

accordance with the content of this information.

Since the personal computer 200 set the value *O"Iin
the Playlist Number to indicate the
Default Playlist_Information, the value "3" in the
Track Number to indicate TrackC and "00:03:31.000" in the
Playback_Time,theportableplaybackapparatuslOOcanknow
that the playback has already been performed up to a point

3 min 31 Secs inte TrackC in the
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e N e
\&10%&(2§£Q§ﬂg &fggck%pwé%(ehen a first vart of TrackD, stopping
the playback at a point 10 minutes and 30 seconds into the
10 playback of TrackD. 1In this case, the portable playback
apparatus 100 updates the content of the PLMG RSM_PL by
writing "0" in the Playlist Number to indicate the
Default Playlist Information, "4" in the Track_Number to
indicate TrackD, and "00:10:30.000" in the Playback_Time
15 to indicate that playback was stopped at a point 10 minutes
‘snd 30-seconds into the playback of TrackD. On the other
hand, the content of the PLMG AP PL is not rewritten, so
that the Playlist Number stays at "0" to indicate the
Default_Playlist_Ihformationand1juaTrack_Numberré;éins
20 at "3" to indicate TrackC.

After this, assume that the user removes the flash
memory card from the portable playback apparatus 100 and,
as shown by the arrow my72 in FIG. 71, loads it into the

in-car player 300.

Since theportableplayback apparatus 100 set thevalue
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Playback_Time, the in-car player 300 can know that the

5 playback has already been performed up to a point 10 min
30 secs into TrackD in the Default _Playlist Information
and that playback shouldbe performed from a point 10 minutes
and 30.001 seconds into TrackD. )

The playback of TrackD commences from this point and

10 continues for 9 minutes and 30 seconds before the user stops
the playback once again. Since part of TrackD remains, the
Playlist Number and Track Number in the PLMG_RSM PL are
left unchanged, and only the Playback Time is updated using
the wvalue "00:20:00.000".

15 As described above, when the flash memory card is
removed from the personal computer 200 and loaded into the
portable playback apparatus 100, playback commences from
a point immediately foll-owing the pecint where playback by

the personal computer 200 was stopped. o

20 In the same way, when the flash memory card is removed
from the portable playback apparatus 100 and loaded into
the in-car player 300, playback commences from a point
immediately following the point where playback by the
portable playback apparatus 100 was stopped. This means

25 that the flash memory card can be transferred from the
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{70-5} Updating of the PIMG_ AP PL and PIMG_RSM_PL When the
TRI is Edited

No further explanation of the PLMG AP_PL and
PLMG RSM PL will be given. Instead, the following will
describe how the content of the PLMG_AP_PL and PLMG_RSM_PL
are updated for four editing operations described in the
first embodiment. These are casel wherea track isdeleted,
case3 where two tracks are combined, case4 where a track
is divided into twec, and case5 where the playback order
of tracks is rearranged. '

When in casel, the track specified by the PLMG_AP_ PL
and PLMG RSM PL is deleted, the Track_Number ‘given in-the
PLMG AP PL and PLMG RSM PL in the PlaylistManager is set
so as to indicate the track that follows the deleted track
in the indicated playlist. The Playback Time in the
PLMG RSM PL is also set at "00:00:00.000" to indicate the
start of this following track.

When in case3, the track specified by the PLMG_AP_PL
and PLMG_RSM__PL is combined with another track, the
Track Number given in the PLMG_AP PL and PLMG_RSM_PL in

the PlaylistManager is set so as to indicate the position
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PLMG_AP_PL and PLMG RSM PL in the PlaylistManager is set
5 soas to indicate the position of the former part or latter
part of the divided track in the indicated playlist. The
Pléyback_Time is compared with the division boundary and
when the Playback Time is before the division boundary,
‘the Track Number of the track corresponding to the former
10 part of the divided track is set in the PLMG_RSM PL. When
the Playback_Time is after the division boundary, the
Track Number of the track corresponding to the latter part
of the divided .track 1s set in the PLMG_RSM PL.
When in caseb the position of the track indicated by
15 the PLMG_AP_PL and PLMG RSM_PL in the indicated playlist
is changed, the Track Number given in the PLMG_AP;_PL and
PLMG_RSM PL in the PlaylistManager is set so as to indicate
the new positiocn of the track in the indicated playlist.
While the above explanation states that the PLMG__.D:P_;_'_PjT_.
20 and PLMG_RSM_PL are updated when tracks are edited, the
settings of the PLMG AP PL and PLMG RSM PL may simply be

cleared when track editing is performed.

{72~-1} Setting of Bow the PIMG RSM PL, PIMG AP PL are Used

25 The followingdescribes the playback apparatus of this
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A first difference is the playback apparatus receives
fhe setting of the PLMG AP_PL and the initial settings from
the user. FIG. 72 shows the menu screen used for reCeivihg
a user input of the PLMG_AP_PL and the initial sett.ing.s-.

as shown in FIG. 72, by selecting one of the character
strings "resume playback from previous position" or "start
with favorite track", the user can have the playback
apparatus refer to either the PLMG_AP_PL or PLMG RSM_PL
when a flash mémory card is loaded. 1In this example, the
user's "favorite track™ is the track specified by the
Playllst Number and Track Number glven in the PLMG AP PL.

When the user selects one of these character strlngs,

the playback apparatus sets an approprlate flag. ThlS flag

(called the "activation flag"™) shows whether the p1 ayback
shouldstart fromthet 1ayllst Numbex andTrack Numberga.vmn
inthe PLMG AP PLor fromthe Playlist Number, Track Number
and Playback_’l‘ime given in the PLMG _RSM_PL. When the user
selects "resume playback from previous position”, the
activation fliag is set at "on", so that when a flash memory
card is loaded, the playback apparatus refers to the
PLMG_RSM PL and starts playing back data from the point

where playback was previously stopped. When the user

27 November 2003
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10 set in other ways, such as by a dip switch or a push~button

switch provided on the playback apparatus.

{56_57_58-1} Updating the PLMG_RSM PL
A second difference with the first embodiment is that
15 when the user presses the "Stop" key, the playback apparatus
of the second embodiment updates the setting of  the
PLMG_RSM_PL. In the first embodiment, a pressing of the
"Stop™ key in any of the flowcharts in FIGS. 56, 57 and
58 results in the judgement "Yes" being given in steﬁ?ﬁ, o
20 step S4Z, or step S54 and the processing in that flowchart
ending.
In the second embodiment, however, the playback
apparatus will then set values in the PLMG RSM PL. Inmore
detail, the playback apparatus specifies the

25 Playlist_Number of the playlist currently being used for
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10 playback apparatus may also update the settings of the

Playlist Number, Track Number and Playback_Time in the

PLMG_RSM PL when the remaining power in the batteries is

low. As a result, valid information can be "set in-the

PLMG_RSM_PL for the case where playback stops not because

15 the user has pressed the "Stop" key but because thebatteries

6f the playback apparatus have run out.

{73-1} Playback Position Specifying Procedure.
The following describes the third difference with the
20 first embodiment. In the first embodiment, ROB files are
played back in the order in which they are specified by
a playlist. 1In this second embodiment, however, playback
is performed starting fromthe playback position determined
in accordance with the procedure shown in FIG. 73. The

25 following describes the playback position determining
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Once the processing in this flowchart is activated,
in step S301 the CPU 10 refers to the activation flag that
5 was set using the menu screen in FIG. 72 and determines
which of the PLMG_AP_PL and PLMG_RSM PL should be referred

to when a flash memory card is loaded.
When the activation flag indicates the PILMG_AP_PL,
the processing advances from step S301 to step S302. 1In
10 step S302, the CPU 10 refers to the PLMG AP_PL and specifies
the TKI of the track specified by the Track Number in the
playlist specified by the Playlist Number as the TKI#z that
was described in the first embodiment. The CPU 10 then
startsplayingback the ACB file#z that corresponds to TKI%#z.
15 When the activation flag indicates that priority
should be given to the PLMG_RSM PIL, the proce551ng advances
from step S301 to step S303. In step 5303, the CPU 10 reads
the PLMG_RSM_PL from the PlaylistManager Information and
 in step S304 the CPU 10 judges whether the Playlist_NﬁmE;r_,
20 Track Number, and Playback Time written in the PLMG RSM PL

are valid.

When the PLMG_RSM_PL was not properly set the last
time playback stopped, or when there is an error during
a read of clusters indicated by the PLMG RSM PL, the CPU
25 10 will judge that the PLMG RSM PL is invalid. The
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When the Playlist Number, Track_Number, and

Playback Time in the PLMG RSM PL are valid, the processing

5 proceeds from step S304 to step §305 where the CPU 10 judges

whether the value of Playback Time given in the PLMG_RSM_Pﬁ.

is the same as the playback period (TKI_PB_TM) of the track

indicated by the Track Number written in the PLMG_RSM_PL.

If these two values arenot equal, part of the track indicated

10 by the Track Number is yet to be played back, so that in

step S306 the CPU specifies the TKI indicated by the

Track Number in the PLMG_RSM PL as TKI#z and in step S307

the CPU 10 specifies the AOB_FRAME#x and AOB_ELEMENT#y from

which playback should start within an AOB file corresponding

15 t& this TKI, based on the Playback Time given in the
PIMG RSM PL. o

The procedure for specifying the AOB_ELEME'N‘I"_#yﬁnd

AOB_FRAME#xX that correspondto anypa.rticular rlaybackstart

" time within a track was described in the first embodiment

20 using Equations 1 to 3. The CPU 10 uses these equations

to calculate the AOB ELEMENT#y and AOB_FRAME#x and then

in step S308 starts the playback from the AOB_FRAME#X in
the AOB_ELEMENTy in the AOB file#z.

When the value of Playback Time is equal to the value

25 of TKI_PB_TM, the judgement "Yes" is given in step 5305
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and the processing advances to step 8309. The CPU 10 then
Judges whether the Track Number in the PLMG_RSM PL is equal
to the TKI Ns given in the PlaylistManager. If not, this
means that at least one track is yet to be played back in
the playlist specified by the Playlist Number, so that the
processing advances from step 5309 to step 8311. 1In step
5311,theTKIfollowingtheTKIspecifiedbytheTrack_Number
in the PIMG_RSM PL is specified as TKI%#z and in step 5312
the CPU 10 starts the playback of AOBs from the start of
the AOB file#z that corresponds to TKI#z.

When the TKI_PB_TM is equal to the Playback Time and
the Track Number given in the PLMG_RSM PL is equal to the
TKI_Ns, it can be assumed that the playlist indicated by
thePlaylist_NumberinthePLMG_RSMnPLwillhavebeenplayed
back in its entirety, so that the playback apparatus will
then receive a user input of the next playlist to be played
back.

With the present embodiment, PLMG_RSM PL is re;gfggd
on the semiconductor memory card as the playback reéume
position. This information shows how far the previous
playback of the semiconductor memory card proceeded, so
that when the semiconductor memcry card is removed from
a playback apparatus and loaded into another playback
apparatus, this second pléyback apparatus can commence

playback at a point immediately following the point where
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apparatus, stops the playback, and then has the albumplayed
5 backonadifferent plavback apparatus, this secondplayback
apparatus can refer to the PLMG RSM PL showing the proint
where the previous playback stopped and so know what part
of the album has already been played back to millisecond
accuracy. The playback apparatus can therefore resume the
10 playback froma point immediately following the point where
playback was stopped. This means that the user does not
have tolistentothe same tracks, evenwhen the semiconductor
memory card is transferred from one playback apparatus to
‘another. o
15
THIRD EMBODIMENT _
{74-1} DPLI_RSM PL, PLI _RSM PL
In this third embodiment, the DPLI and each PLI are
each provided with their own playback resume information,
20 DPLI_RSM PLorPLI _RSM PL,toshowatwhatpointtheprevious
playback of that playlist ended. FIG. 74 shows the
Default Playlist Information that has a DPLI_RSM_PL in the
DPLGI and a PLI that has a PLI_RSM PL in the PLGI.
The DPLI_RSM PL (PLI_RSM_PL) only include a
25 Track_Number and Playback_Time, and so differs from the
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YYXY: ] played back, the value "FF" is set in the Track Number in
5 the DPLI_RSM PL (PLI RSM PL) to show that the playlist was

completely played back.
The following describes the playback apparatus of the

third embodiment.

When the playback of the tracks specified in the
10 playback order of a PLI is stopped midway, the playback
apparatus writes the PlayList Number of that PLI, the
Track Number of the current track, and the Playback Time
into the PLMG_RSM PL in the same way as in the second
embodiment. As a difference, however, the playback
15 apparatusalsowritestheTrack_NumberandthePlayback_Time
into the PLI_RSM PL corresponding to that Piaylist Number.
_ In the same way as_in the first embodiment, a user
can indicate a playlist to be played back. In thisApgird
embodiment, however, the playback apparatus will refer to
20 the PLI_RSM PL of the PLI for the indicated playlist. When
no values are given in the Track Number and Playback Time
in the PLI_RSM PL of that playlist, the playback apparatus
starts the playback from the start of the first track in
theplaybackordergivenjjzthePLI.Conversely,whenvalues

25 are given in the Track Number and Playback Time in that
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QO avlgst s‘.g)?aw\r/ﬁsjlg/%"fb(.ul]‘coha% was referred to in the first

10 embodiment.
Track sequences are separately specified by the DLPI,
PLI#1, and PLI#2, with the playback ranges (1) to {3) in
FIG. 76 showing the parts of these track sequences-that
have already been played back.
15 : -~ :The following describes where the playback’ will
commence when one of the DLPI, PLI#1, or PLI#2 is indicated
for playback with the playback ranges (1) “to” (3) +having

already been played back.

20 {74-3_75_76}

Playback of the track sequence indicated by the DPLI
was previouslyperformedup toapointmidway through TrackC,
so that in the DPLI_RSM PL in the DPLI, "TrackC" and
"00:03:31.00004" are set in the Track Number and

25 Playback Time to show the playback resume position {4) at
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so that in the PLI_RSM PL of PLI#2, "TrackA" and
"00:01:11.00000" are set in the Track Number and
Playback Time to show the playback resume position (5) at

10 the end of the playback range (2).

Since PLI#3 is vet to be indicated and its track
sequence has not been played back, the value "00" is set
in the Track Number in the PLI_RSM PL of PLI#3. _

As the PL_I_RSM__PL (DPLI__RSM__PL) of each PLI (and t_he

15 DPLI) are set as shown in FIG. 75, if the user indicates
the DPLI after indicating PLI#1, the playback of the track
-Sequence indicated by the DPLI will be resumed from the
playbackresumeposition(4)immediatelyafterthep&gybaqk
range (1).

20 If the user indicates PLI#2 once the track seqguence
indicated by the DPLI has been completely played back, the
playback of the track sequence indicated by PLI#2 will be
resumed from the the playback resume position (5)
immediately after the playback range (2).

25 With this embodiment, when a playlist is indicated
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will refer tothe PLI_RSM PL (DPLI_RSM PL) for the indicated

playlist and will resume the playback of the track sequénce

specified by that playlist in accordance with- the

5 Track Number and Playback Time given in that PLI_RSM PL

(DPLI_RSM PL). This means that playbackcanbe resumed for

any of the playlists without repeating tracks that have
been previcusly played back.

Note that since the resumption of playback for every

10 playlist is performed in this embodiment according to the

Track Number and Playback Time in the PLI_RSM PL

(DPLI_RSM PL), it is preferable for the user indication

of the playlist to be made via a menu like that shown in

‘FIG. 77 instead of via the menu of the first embodiment

15 shown in FIG. 49 that merely giveé a list of the playlists.

FIG. 77 shows an example menu ‘that dlsplays ‘the plke;yﬂllsts

‘together with the settings of the PLI RSM PL for -each

playlist for the case where the playback ranges (1) to (3)

shown in FIG. 76 have already been played back. PLIs that

20 havenothadtheirtrack sequencesplayedbackinitsentirety

are displayed with a track number showing the Track Number

in the PLI_RSM PL and a playback time based on the value

of the Playback Time in the PLI_RSM_PL. Conversely, PLIS

that have had their track sequences played back in their

25 entirety have the value "FF" set in the Track_Number in
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5 entirely plaved back and which piaylists have only been

partially played back.

FOURTH EMBODIMENT
Whilenmsicapplicationsarestoredontheflashmemory
10 card 31 in the first to third embodiments, the present
embodiment relates to an improvement in the storage of
sheort-lived applications. Here a "short-lived
application" refers to any application, such as news, an
audio magazine, a recording of a speech etc., that:only
15 needs to be listened to once, and so differs from music
applications that are repeatedly listened to. | As
conventional examples of short-lived applications,
magazines tend to be published weekly or monthly while news
tends to be published every day. o
20 When a recording apparatus downloads a short-lived
application via a network, the recording apparatus records
the audic data composing the short-lived application onto
the flash memory card 31 as AOBs, generates a plurality

of TKIs for the AOBs, and stores these TKIs on the flash

25 memory card 31. The recording apparatus also generates
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The following describes the improvements in the DPLI,

5 PLIs and TKIs made in this fourth embodiment. In the second
embodiment, the PLI_APP_ATR is provided in the
PlaylistManager as information showing the attributes of
an application. In the fourth embodiment, PLI_APP_ATR and
TKI_APP_ATR are alsoprovided as the application attributes

10 in the DPLGI, PLGI, and TKGI. FIG. 78 shows the data format
of the DPLGI, PLGI, and TKGI in this fourth embodiment.
Like the "PLMG APP ATR" in the second embodiment, the

PLI APP_ATR in a PLGI includes an application category ID
showing the category to which the PLI belongs. When'the

15 genre of an application corresponding to a PLI is‘misic
like in the first embodiment, the value "01h" 15 set’in
this field. I

" In the same way, the value "02h" is set in thisq?}gld

when the application corresponding to a PLI is a karaoke

20 software, the wvalue "03h" when the application is
presentation data, and the value "04h" when the application

is an audicbook. Cther values may also be used to indicate
other typeé of application. 1In the PLI for a short-lived
application, the PLI_APP ATR in the PLGI is set at "04h"

25 +to indicate an audiocbook.
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The following describes the problems that occcur when
short-lived applications are stored on a flash memory card
31. When a short-lived application is used for news, only
the most recent application is sent to the recording
apparatus evexry day. If the recording apparatus
accumulatively stores every day's news onto a flash memory
card 31, the limited storage capacity of the flash memory
card 31 will soon be taken up by such short-lived
applications.

To stop short-lived applications from taking up too

much space on the flash memory card 31, the recording

 apparatus should refer to the PLI RSM PL and PLI_ APP ATR

20

25

and perform the operations described below. Since
short-lived applications are stored on the flash memory
card 31 together with PLIs where the PLI_APP_ATR is set
to indicate an audiobook, a recording apparatus can
determine which PLIs, TKIs, and AOBs correspond to
short-lived applications by referring to the PLI_APP ATRs.

In the PLI for a short-lived application, the value
"FF" 1s set in the PLI_RSM PL if all of the tracks in the

indicated playback order have been entirely plaved back,
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in their entirety. This stops the storage capacity of the
10 flash memory card 31 from being overwhelmed by the
accumulation of a large number of short-lived applications.
Note that while the above example refers to the case where
the recording apparatus refers to the PLI _RSM _PL and
PLI_APP_ATR, the same control can be performed -for the

15 DPLI_RSM_PL and DPLI_APP_ATR.
~~With this embodiment, short-lived applications such
as news can be downloaded and stored on a flash memory card
31. Such short-lived applications can be deleted starting
with the applications that have been entirely played back,
20 so that even when a short-lived application such as news
is produced every day, such short-lived applications can
be prevented from taking up all of the storage capacity

of the flash memory card 31.
Although the present invention has been fully

25 described by way of example with reference to the
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Industrial Applicability

The semiconductormemory card of the present invention

is especilally suited for use in the field of consumer

10 electronics as a recording medium for recording music or
other material distributed electronically or otherwise.
The recording and playback apparatuses of the present
invention enable consumers to make full use of this

semiconductor memory card.

15
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of playback state information,

wherein each audic object has been provided with unicue
identification information,

each playlist shows a playback order for audio objécts
usingtheuniqueidentificationinformationoftheaudioocbjects,

each piece of playback state information corresponds to
a playlist, and is unplayback information, resume information,
or playback completion information,

theunplaybackinformation indicates that a corresponding

plilaylist has not been played back,

the resume information indicates a resume position of a

corresponding playlist, and

the playback completion information indicates that

plavback of a corresponding playlist nas been completed.

2. The semiconductor memory card of Claim 1 further storing

a plurality of pieces of application information that

respectively correspond to the plurality of playlists,

whereineachpieceofapplicationinformationshows agenre

to which a corresponding playlist belongs.
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card defined in Claim 1 or 2, the recording-playback apparatus
comprising:

receiving means capable of receiving, frcm a user,
specification of a playlist and specification of playback stop;

playback means for, when a pilece cof playback state
information corresponding to the specified playlist is resume
information, resuming plavback of an audio cbject at a resume
position of the specified playlist indicated by the resume
infeormation, in accordance with a playback order shown by the
specified playlist; and

recordingmeans for, (1) when the receivingmeans receives
specificazion of playback stop midway through a pilayback being
performedaccordingtoaplaylist, writing, asapiececfplayback

+~

state information corresponding to the playlist, resume
infermaticn that indicates, as a resume position, a position
at which the playback stopped, and (ii) when aplayback according
to a playlist 1is completed, writing playback completion

informaticn as a piece of playback state information
corresponding to the plavlist.
3 fer the

4, The recording-playback apparatus of Ciaim

semiconductcr memory carddefined inClaim2, furthex comprising
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information whether a piece of application infeormeticon shows

a short-lived gcenre, deleting playlists that correspond to (i)
aprlication information showing shert-lived genres and (i11)

playback state information being playback completion

information, and deleting audio objects corresponding to the

deleted playlists.

5. The recording-playback apparatus of Claim 3 or 4, further

comprising

display means for displaying playback state information

in correspondence with .each playlist.

6. A computer-readable recording medium storing a program in
a computer-readable format, the program causing a computer to

execute a recording-playback procedure for the semiconductor

memory card defined in Claim 1 or 2, the recording-playback

procedure comprising:

a receiving step capable of receiving, from a user,

specification of a playlist and specification of playback stop;

a2 playback step for, when a piece of playback state

information corresponding to the specified playlist is resume

information, resuming playoack of an audio cokject at a resume

position of the specified playlist indicated by the resume
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specified playlist; and

& recording step for, (i) when the receiving step recelives
specification of playback stop midway through a piayback being
performedaccordingtoapiaylist, writing, asapieceofplayback

state information corresponding to the playlist, resume

information that indicates, as a resume position, a position
at which the playback stopped, and (ii) when a playback according

to a playlist is completed, writing playback completion

information as a piece of playback state information

corresponding to the playlist.

7. The computer-readable recording medium of Claim 6 storing
& program in a computer-readable format, the program causing

a computer to execute a reccrding-playback procedure for the

semiconductor memcry card defined in Claim 2, the

recdrdingwplayback procedure further comprising

a deleting step for judging for each piece of application
information whether a piece of application informaticn shows
a short-lived genre, deleting playlists that cecrrespond to (1)
application information showing short-lived genres and {ii)
completion

playback state information being playback

information, and daleting audioc objects corresponding to the

deleted playlists.
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9. A recording-playback method for the semiconductor memory
card defined in Claim 1 or 2, the recording-playback method
comprising:
a receiving step capable of receiving, from a user,
specification of a playlist and specification of playback stop;
a playback step for, when a piece of playback state
information corresponding to the specified playlist is resume

information, resuming playback of an audioc cobject at a resume

position of the specified playlist indicated by the resume

information, in accerdance with a playback crder shown by the

specified playlist; and

a recording step for, {i) when the receiving step receives
specification of playback stop midway through a playback being
performedaccordingteaplaylist, writing, asapieceocfnlaykack
state inforﬁation corresponding to the playlist, resunme
information that indicates, as a resume position, a position
at which the plavback stopped, and {ii) when a playback according

tc a playlist 1is completed, writing playback completion
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a deleting step for judging for each piece of applicaticn
information whether a piece of application informaticn shows
a short-lived genre, deleting playlists that correspeond to (i)
application information showing short-lived genres and (ii}
playback state information ©being playback <completion
information, and deleting audio objects corresponding to the

deleted playlists.

11. The recording-playback method of Claim 9 or 10, further

comprising

a display step for displaying playback state information

in correspondence with each playlist.




