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Pf."11,1p00l 03300 DESCRI PTI ON SEM CONDf f CTOR M GVMORY CARD, Pi app@AeRber 2003
APPARAT(QS, RHCORD3NG APPARATI 7S, Pl ~AAYBAC~ METHOD, RCORDI 23G METHOD, A2r ~
~ COVPBTER:RFipPARNE STORAGE | ~DI LIM 5 Techni cal Field The pregsgibesnmention
relates to a sem conductor nenory card that stores audio data, still inmage
data and control data, and to a playback apparatus, recording to apparatus,
pl ayback net hod, recordi ng net hod, and conputer-readabl e recordi ng nedi um
relating to such a sem conductor menory card. In particular, the present
invention relates to inproved st gmgerobTagd o data, inmage data and control
data distributed as contents by a- content 15 distribution service, such as
an el ectroni c WRIECANBDUCTOR i MEMOBYV iGRRD BaPkHIERCE ARPPEIRFIUD NI ¢ nusi ¢
di stribution enables users to 20 purchase and receivenusic contents (e.g. ,
songs an&FEIRPENGy P RARATHEer RRAYEHER METHP ogfEREFR FEGpYETHC to
greatly change the narket for recorded nusic and is gradually becom ng
possi bl ePA® theCHEESEEH YRERPPELE (eTUFREGEs MR+ dduced. One way to store
nmusi c_contents that are 1 27 Novenber 2003 ~.va ooJ~aasi PCTlI JP0O0J03043
obtaihed froman el ectronic nusic distribution service is on sem conduct or

menory C%£Q§v%f8§§ Eﬂggﬁgility makes themideal . Accordingly, a great
i ncr ease—+s—e& —fhe demand for such cards. 5 Miusic contents are not

restricted to FRLlyr£08Lal NimteaudLo dafacds 20 LX00Rk Gondlxed.medi ar
audi o contents canzyﬂclude re ateg P%hges t%at are to be gfgb ayed when

nusi ¢ i smplreyed baelk. tiueh dtxedsnBiliad audtt®, contient i manebaaysed for
"karaoke software" that is conposed of a backing 70 audio track and inmages
for the kbyntusobfdatsgngaddte kagKgiebadk ldbrsdehtevedstede rdiedr medi a
audi ocontents will also be subject to electronic nusic distribution, so
that1dt BppIsseseary ptla Woaskdme thowl surk comttieny smeidwidl, banstored in a
sem conductor nenory card. 75 Thefol |l ow ng descri beshowr xed-nedi a nusic
cont ent sCEMPEIVF cdeqdab Fecbreiorg i mﬁglsl@bhr%lsa&l@g (TonpHED B sc),
which is to.sa how audi o data and ingge dat%_ar%_conv%%tionallg %tored on
a recor dERG 1 tor memory card. n parcicular, e presen

invention relates to improved storage of audic data, image
data and control data distributed as contents by a content
15 distribution service, such as an electronic music

distribution service.

Background Art

Electronic music distribution enables users to
20 purchase and receivemusic contents (e.g., songs and albums)
via the Internet. Such technology has the potential to
greatlychange themarket for recordedmusicandis gradually
becoming possible as the necessary infrastructure is

introduced. One way to store music contents that are




To enable a player to play back nusic and display inmages, 20 a conventional
m xed-medi a music content is recorded onto a recording medi Um &Syovemper 2003
mul ti pl exed data produced by nultiplexing audio data for the music wt

i mage dat aybalpukg | yrics and/ or background inmages. Wen t hg-fidolopisgxed
data is reproduced, the inage data can be di splayed while 2 27 Novenber

2003 WO 001 74061 P~TI TPOO 033i 90 the audio data is being played back. A
CD- Graphics disc is one exanple of a mediumthat enables inmage data to be
di spl ayed while audio data is being played backed by having such data

nul ti pl exéd: & dgedhErond avhel spriosici oguas OD- & aphiitsitdi so, s€avades isul
tiplexed in units composed of i6-bit main codes and subcodes. Audio data is
assi gnedCroSERE AERGIE tesl Megudes cardd whiosegpatftabibi ty pakes, thaskgr ound
images and the like is assigned to the subcodes . Wen pl ayback conmences
for any &A@k mAFECTSIdEntEr BsTFeasdr d8¢ TR 8 CbS GRERAEs=di 38, thRe audio
data assi %ned o_the 16-bit in codes is successively played back while

the i mag@=datsd afSFgridtFR oCBF&Ssubcodes is successi vel y di spl ayed. Wen
A .are mul ti Iexed tog

oo o oo EHAALE M b er?%gég B Sa ety U B ink, &
musi ¢ al Gum; Jhis geans tbat Loabhhs comentd onalmil Lipl £xiag, pethad. a

di sc producer has dtogotot troub proa’um ng at | east one inage

for eachcpusiinepRlient«120-44 igabels %‘i‘l%q: taﬂaé £anse ok iy yeQCHRAING
artists will appreciate having a different image for each song (nusic

cont ent ) mois ian ia blaty sl baetk suclk i hSkedae@kpeidio sehtefmrycaopi es of
their albu_Tns, the cost of providing such extra material should be covered
by sal esbeBuseﬁ?fmlov'éhbeao’&(w?,o\ﬂﬁuﬁﬂe?’ﬂﬂl%?ﬁshd@ﬂ@b@iﬁﬂ@ﬂ—b\kmmk;nm nor
artists cannot expect high sales for their work even if different images
are ProvEged d okraakh Eé’@j?zglm§§et8ha’101t heh@osvréfCpravi di Bersucn@ageri al my

not
background. Itisbelievedsuchmixed-media audio contents

will also be subject to electronic music distribution, so
that it is necessary to consider how such contents should
be stored in & semiconductor memory card.

15 The followingdescribes howmixed-mediamusicceontents
are stored on a recording medium, such as a Cb (Compact
Disc), which is to say, how audio data and image data are
conventicnally stored on a recording medium.

Toenable aplayer toplaybackmusic and display images,

20 a conventicnal mixed-media music content is recorded onto
a recording medium as multiplexed data produced by
multiplexing audio data for the music with .image data for
the lyrics and/or background images. When themultipliexed

data is reproduced, the image data can be displayed while



be offset by sales. 5 In this way, the commercial effect that results from
t he. noney and effort expended in the production of inmages wll

di ffer depending on whether the=artist is popular. Wth conveﬁ??%ﬁg%bﬁﬁggg,
however, it)gom@eessary to assign at | east one inage to eackohmusjogzwont ent,
regardl ess |10 of how popular the recording artist is or of how many sal es
can be expected. As a result, producers are dissatisfied wth conventi onal
medi a. Di sclosure of the Invention 15 It is an object of the present
invention to provide a sem conductor menory card that can reduce the effort
rea_mlwﬁP@héEQﬁQwﬁatﬁgﬁ&nﬁﬁéngoplﬁxﬂdwéatky of audi o contents that
conpose an al bum _Wen inages are displayed during the playback of audio 20
contents, i magesCPRSE aRipkesefit Sthd g i@ sesrmd gl sholed gat ythat

di spl d duri .th l.ayback of th 1di .. Back d i ,
howbvor Shed Ba L Eao e R Ed 19n TP L RECR B b B R 2R b eSS A Tonge.
As , h it tist_is.th , .the s i ct
25 of 1T AbRaw e = 8r B8 HIet L He St ™ i B P e S Rovenber
20035wo t«ﬁ?ﬂﬁlaﬁkoa%?fﬁﬁ‘; ry :@Qagylg'/&f c’fioéd? a guphet s%ui%’l%?te;lcéd' P

believed that" this W make 11 S or Sc producers'to’store nusic data

(audi o qhieekskoapbdsmggrdata (i Gt s ebiR: Snd 09ehhelsesThe (@ﬂgﬁ:&ng of

i mge data (still i mage objects) between 5 a plurality of audio objects can
be pref etabd yi @ik evgtchy ta 881 TOABLEL QR IFRHBHE LAkt ST OTHiMge alaraudi 0
sequence includi rg a plurality of audio obj ects; a plurality cf stil

i mge oljartsyratsl,edstclopeophecaemalisad aybdckheolf kel ntormsatigmedhowi ng an
"order in which audio objects, out to of the plurality of audio objects in
t he auditdis&giepedesar e Whebe La wyadk wkneacesedor any pfddee sfusicst
pointer information, each of which corresponds to a piece of playback route
i nf &F MGV GRE Ssp&FFTesdaen enstPoREaR1Es | Ha§é obflett 2HREL skebdd be

g;f?gg%%ﬁvﬂgﬂﬁﬁgiga%% ]gglﬁgg%gsnfar}.r{ Scc;[cglgsog'.geguicr}:déscsa&gglgy ptlhaeyed o
back while the image data assigned tc the subcodes is
successively displaved.

Whenaudiodataand image dataaremultiplexed together

15 :u1thisway{jj:becomesnecessary133provideseparateimages
to each music content in a music album. This means that
in this conventional multiplexing method, a disc prbducer
nas had to go to the trouble of producing at least one image
for each music content.

20 It is believed that fans of major recording artists
will appreciatehavingadifferent image for each song (music
content} on an album. Since such artisﬁs can expect to sell
many copies of their albums, the cost of providing such

extra material should be covered by sales.



route info rnation are played back; and at |east one piece ef second

poi nter information, each of which corresponds to an audi 0 0bjseqovirudr B6o3
audi o sequence and specifies at |east one still inage object that should be
di spl ayed Q?JM) gﬂduring pl ayback of the corresponding aUdi%c%Bk&ﬁhsmﬁ
plurality of audro objects in an audi o sequence are played back in
accordance with a playback order given in a piece of playback route inf
ormation. Still imge obj ects that are to be displayed as background

i mages during the 6 27 Novenber 2003 BYO 94/ 7d061 PC i Li 94!4334t7

pl ayback of theicusirergbjndeics aret i stlscakaddty dhecbtr Rt ghoisatless for

i nformati on corresponding to the playback route information. As a result,
shared stiléirmagekobjvest 5 Tall Heedespl ayedetura ng phevpdagbdeck: padivd of
the plurality 5 of audio objects included in the audi o sequence Since the
same i ma@enGarSobbhadedicoces plaf HTreyioing sokeh natesige Mrdha Ok

i mages can be _displayed during the playback of a plurality of audi o objects
in an audi® %@Eﬁ@ﬁtgﬂfh%@lﬁéhresponds to an al bum by a mnor recording 10

ist. Thi . th d effort, af produci,ng.i f h
a1 bun? Conver seldt St (T3 1 (Y01 HTPBFEAL (s cbioibe  Bradod 10
al bu ! eTf i : > b ]
' Sp’ ay dcg{é 406 %?{n Qg?%azgrfmeﬁgfiﬁggg' 9n°§h1ee(§§r%clﬁ\é§‘_81%&ﬁ LG Sgayence that

corresponds to an‘a recor di ng ~ar splrayi ng a number
of differentyigrgesifprqasagh t r@{;&%ﬂ@kﬁ% the #hbYReOen appeakishg o
custoners, and”so can i nprove sal'es Wien there are still inmage obj ects,

such as fIp$Dag.| yWiesh cbhakral ol 21 ke S splrayedvreepal atigd yeke sthey
background 20 images only during the playback of a particular track, such

still inageaebjiect stdaredeospetinbigeddisiznt masandc potetngr, rafarddtsson to

assign the still image objects to only the particular track. Here, the

senm donduct oowremnyl eartheaye fartheg sidries 1s or of how many sales
can be expected. As a result, producers are dissatisfied

with conventiornal media.

Disclosure of the Invention

15 A It is an object of the present invention to provide
a semiconductoer memory card that can feduce the effort
reqguired when providing images for a plurality of audio
contents that compose an album..

When images are displayved during the playback of audio

20 contents, images that represent the lyrics of a song should
only be displayed during the playback of the corresponding
song. Background images, however, may be commonly used
during the playback of any number of songs. As one example,
when the songwriter or artist is the same, the same picture

25 of the songwriter or artist can be used as a background

4




27 Novenber 2003 CVO OO 740fii PCT/,1P00/ 0330t~ a plurality of synbolic

counters, each of which corresponds to a still inage object ang \gheWser 2003

wPet her the still inmage object is specified by any of the at | east one

pi ece of fwostogodinter i nformati on and the at | east one pi egetafeosesgcond

pointer information and, if so, how many pieces of first pointer

i nformati on and second pointer information specify the still imge object.

When del eting audi o objects and audi o sequences, the recordi ng appar at us

for a senmi conductor nenory card i o specifies the secor_d pointer

i nf or mat TR FOrr The® feiered @udi@8bjecfd ARdvadbdey sedidiedsiianhdihe first

poi nt er igorrrmi an fouﬁr%gn%idel et ed audi o sequence. The recordi ng apparatus
r

then decF&nEnts (3 H SSSPHRENASF StTHP IS T 7RG MBBiLEc S T (St how
. | . : gRCE o S A bféct S w
Coayi P\ CeEn it ehQUARLEL ALl P TR, A0 8RR op Sk RE Lo et O
h . ok 1ding sapy s, t hat ' first
cashs Lero iR (RSSO0 MU 218Ul LUa L95B RS CLEUI | e

poi nter information or secon _ oriat ion ¢ _
obj ect andpanuclel etgs diheashibl 20 daBgecah] el pPurdelaliposuaused stil|
of a sem conductor nenory

i mge objects in this way, the storage capacity

card canbleausethimmsedetiios Q!@rddrc}/%afd sBorheuprmal A003,V6L00L74Q63
PCTLJPOO G3300 Brief Description The Draw ngs These and ot her objects,

advant agésicantlingur ps vofal heyiow entd ion old-1d c bee enp laprar £04 JF emitthe
foll owi ng description thereof taken in conjunction with the 5 acconpanyi ng
dr awi r_gsM@rRic PP T Gdsriat@t alepedi fore epbedienent plavhedinveatien. | n the
Draw ngsinformation showing an order in which audio objects, out
10 of the pluralitl;f of audio objects in the audio seguence,
are to be played back; at least one piece of first pointer
information, eac.h of which correspdnds fo apiece of plavback
route information and specifies at least one still image
object that shculd be displayed when the audio objects in
15 the order indicated by the corresponding piece . of playback
route information are played back; and at least one piece
of second'pointer information, each cf which corresponds
to an audic object in the audio sequence and specifies at
least one still image object that should be displayed only

20 during playback of the corresponding audio object.
A plurality of audio cbjects in an audio sequence are
played back in accordance with a playback order given in

a piece of playback route information. Still image objects

that are to be displayed as background images during the




FIG 1 shows the appearance of a =lash nmenory card 31 when viewed from
above; FIG 2 shows the construction of the flash nenmory card JLQ3Lmidrehos
viewed frombelow, FIG 3 shows the hierarchical conposition of the fl ash
Menory carg,3dmidyit he embodi ments; FIG 4A shows the speci aciregoaaspet he
aut hentication region and the user region provided in the physical |ayer 15
of the flash nenory card 31; FIG 48 shows the conposition of the

aut hentication region and the user region in the file systemlayer; FIG 5
shows the de tailed conmposition of the file systemlayer; 20 FIG 6 is a
repr esenpatdyire ok whien Heha AR f obgetAGBaEE SAdiratadyitdedinte File parts
that are stored in clusters 003, 004, 005, O00A, and 00C, FIG. 7 shows one
exanpl e pbitrtiee 5 et riffgsnaifi ohe coinretRA Y 2RET ités B PLRY é’lq]bc’é‘?‘ilgﬁ tabl e

when the ACB 25 file "AOBOO . SAl " i ded i, .pl | i.t |Lust , 8
27" NovenBart 08 LHETDO) A#081 EPETFL TR0 659 86 HGSRA A BB-Sh5H wnat

di tori _ ided in th [ d. ' i [

I the. 1 PR Gyt LvRsy SRl ThE BUBVESID Hypee oP Ot drS recorded i n
th l'i cation.l : |l Ki f. 41 ded i

i o o Pectanase: e e s chn b P ke SRR e e
TACBSAL . KEY' andf hey AQRLAL! eaabil o BerSBAUE: dideq grlesal ELG of0 shovs

t he hi erarchical conposition o e data in an AOB file; 10 FIG 11A shows
the paraggters:stipy alpd bynd 8 HEC: 138k Toshapdadd sipl dwddl dnriogm FI G

1. 1B shows the paraneters that should be used when encoding a file in

MPEG Layem a3 ¢ Mp3hafcor et d plababarf erimauddi&l Go) &bt ssHowsak heugaranet er s
t hat shoul d be used when encoding a file in Wndows Mdia Audio

format i zd@bshae thmy cBrGe skhstiswso tare adevan| ey El:éiﬁéi‘?%c‘f@%‘ﬁré%)n ACB F
RfiMg, zO FIG 13 shows how the byte |l ength_ of the audi,o data,in each of
t hr e@0 AR TERPSLEs Taisereduces thecostandeffortof producinglmages
for such an album. - _ |
Conversely, a plurality. of different images can be
provided fordisplay during the playbackof each audioobject
in an audio sequence that corresponds tec an albumby a maior
15 recording artist. Displaying a number of different ixﬁages
for each track makes the album }nore appealing to custome:_rs,
and so can improve saies .
When there are still image objects, such as for song
lyrics, that aretobedisplayedseparatelyto the background
20 images only during the playback of a particular track, such
still image objects can be specified using second pointer
information to assign the still image cobjects to only the

particular track.

Here, the semiconductor memory card may further store



FIG 14 shows the correspondence between the sanpling frequency and the
nunmber of AOB FRAMES included in an AOB ELEMENT; 25 FIG 15 s X BLRLES
of the playback periods of 9 27 Novenber 2003 W-O 130~740bi "EKeorE

PCT/ 3P00/ Q330> 4B ELEMENTS and the pl ayback periods of AO%&?% NESEl G 16
shows what i s reproduced when the AOBs and AOB BLOCKS recorde in%a{r}\iFACB

file are consecutively played back; 5 FIG 17 snows the hierarchical
conposition of the PlaylistManager and TrackManager used in the enbodi nments
in detail; FIG 18 shows the sizes of the PlaylistMnager and the

Tr ackMaragér ol £/ G £ B9nihonsctdeusoeigspendense wei waesothe spd-sdshown in
FIG 17 and the AOBs and AOB files shown in FIG 16; FIG 20 shows the

det ai | edadat & Tohposinkigen oaf] ddie T MIFRBwshawe titer Ftiee $%1i1A) Gmade shows
one exanple of the TKTMSRT; 15 FIG 22 shows the detail ed conposition-of

t he TKGCPIlaFsisoamemil 288 shovenhecfomposiat oheafstt hendl Pl eBleGoR23C
shows the Time Length field; FIG 24 shows cluster 007 to OOE into which
the AOBIEdiosEd 16 SACE-EE EVMITAOR 02 ACB URSENENTH2 28te -G Br BdeCR0 F G 25
shows hqw the next AGB F #x+1 to be played back is set when forward
searth S PET FHEE CSarti iR orPthé s llélﬁ\‘?ﬁ# W BARYr BrECRS HoB

and an ACH TRV IRGE or SeR0Ra Lo -3 3101 CPary Rty Backt 28~ Friic-tode Are
speci fi ed; e, 2haNay r aas| 1' CTi 31' 001033d70 FIGS. 27A and
27E showg)ter%&dﬁél et%iey(rjlé/o g %%%%% V%)gQEQSA shows the TrackManager after the
del etion of a%r@@%tbﬁgﬂaﬁﬁﬁﬁobﬁ SV U AIIES sedFentlE Shous how a

new TKI and AOB file are wiitten 5 en "Unused"” TKIs are present I1n the
TrackMamagerrd En6S. a2A et 296 shovs t hee Kb Snalif-156t WaeRotWwo tW=agks are

conined to produce a new track; FIG 30A shows a Tvpel AOB; FIG 30B shows
Type2 AGBRsclifies the second pointer information for the deleted
audio objects and audio sequences and the first pointer
informaticn,for‘any(deléted.audio sequence. The recording
apparatus then decrements the nﬁmbers assigned'to still
image objects to show how many pieces of first pointer
15 info:matién and second pointer information specify each
objecﬁ. Whenthernmberassignajtoanystillimageobject
reacheszero,thezecordingaﬁparatusassumesthat:unpiece
of first pbinter information or second pointer information
specifies the still image object and so deletes the still
20  image object. By deleting unused still image objects in
this way, the storage capacity of a semiconductor memory

card can be used more efficiently.



10 = I G 31A shows the combi wing of a plurality of tracks into a single
track for a conbir_ation of a Tvpel +.Type2+ Type2+ Typel AOB; Fl\Fverndd? 2003
shows the conbining of a plurality of tracks into a single track for a
conbi nat i O\Q’ocbfon ]’ypel + Type2+ 15 Type2+ Type2+ Typel AOB; grhpogdfeshowns a
pattern where a Typel AOB is present at the end of a preceding track and a
Typel AOB is present at the start of a next track; FIG 32B shows a pattern
where a Typel AOB is present 20 at the end of a first track and a Type2 AOB
is present at the start of a next track; FIG 32C shows a pattern where a
Typel angrhiwpe2DAEB rdre: sesent Tale theaviidgef a first track and a Typel AOB
is presefil at the start of a next track; 25 FIG 32D shows a pattern where
a Typel and TyfézsaOmRid otR&rNobdriumrs 2003van0z0es7 b £921918P00£03300
are present at the end of a first track and a Type2 aﬂd %[Og)r/pel.AOB S
present & HeNEERLACHT Wl hbxPerratk; aPRRTSPE EFattdriPhFe two
Type2 AOBs are.present_.at th nd of a first. track and.a.Typel is present 5
at the sf%stc%%gglﬁéjxttqerﬁ%?f g 0 BRACERd 3 J’s%lgwgtl %él é%vélsi on of a
track:to 9&&3 r ; ; - t nient of the SD
Audi osdi rag{:mr gxé%ﬁis@é%ﬁgg%h&ﬁogggpgﬁoaﬁ{?%. %%Ieﬁ%i ngf]t he 10 AOB
file "ACBIRLdSAEntheforemandnakingri dlhe dhvitsieomoiwihgstrack; FIG 35A
shows the division of an AOB m dway t hrough AOB ELEMENT#2; FI G 35B shows
the two AOBS, AlB#1 ansha@B#2heorpaadaisehy Hliai JiaghafeAOR i daEd

t hrough ACB ELEMENT#2; FIG 36 shows howthe BIT is set when an AOB is

di vi ded &<t sHoR VAeWadGIBEm aprEen7 shows a specific exanpl e of changes

in the BIT bef d_after, division, 20.FIG 3 Lt |
of changes in S TRTRRRICHEA BIOBRAC AL AR Eo ~ R & T JUR-Shoae ot ne.

formgf ofyqa ‘Q?&ngagd (=) ‘mSggﬁﬂpyvs the format of a PL TK SRP; FIG 40
shows. .the i nterrellati on bet ween the 25 Default Pl aylist Information, the

TKI'S, and the AGR fBl&sowdZdhe hierarchical composition of the flash

memory card 31 in the embodiments; -
FIG. 4A shows the spécial region, the authentication
region and the ﬁsér region provided in the physidal layer

15 of the flash memory card 31; B ‘

FIG. 4B shows the composition of the authenticétiéﬁ
region and the user iegion in the file system layer;

FIG[5showstﬁedetailedcompositionofthefilesystem
layer;

20 PIG. 6 is a representation of when the AOB file
"AOB001.SA1" is divided into five parts that are stored
in clusters 003, 004, 005, 0CA, and 00C;

FIG. 7 shows one example of the settings of the
directory entries and file allocation table when the AOB

file "AQOBO01.SAL1"™ is recorded in a plurality of clusters;

[o8)
in




27 Novenber 2003 ~, VO 0t 1/ 74061 PCT/, TPQ 0l ~33~3~J FIG 41 shows exanpl e
settings for the Default-Playlist and several PLIs; FIG 42 showg,BRwetdass
DPL TK SRPs correspond to TKls using the sanme notation as FIG 40; 5 FIGS.
43A and 43Bogshoweshow t he order of tracks is rearranged; Fl Gecr4ddyvoand 44B
show how the Default Piaylist, TrackManager, and AGB files will be updated
when DPL TK SRP#2andTKIl #2ar edel etedfrom the Default Playlist 10 shown in
FIG 40; FIGS. 45A and 45B show how a new TKT_ and DPL TK SRP are writter__
when an "Unused"” TKI and DPL_TK SRP are present; FIGS. 46A and 46B show hcw
tracks are co.fAFSned? RES. 8B7Ahand WHTEL sHows How detr acle ipradiyided; 15
FLG 48 shO\gs t he appearance of a portable playback apparatus for the flash
nemory cafd -3f olfs‘?Eerﬁtgé‘%hta’éﬁjrbGH‘ienﬁﬂ%?eFFeca@l%Ihoﬁ@gér?é? ex@dnphe of the

di splay er . 2, playll is_selected;, .20 FIGS. 50A to 50E
show ex aﬁgﬁ%?%%ggﬁgﬂ‘%s%@% ri!lo‘r‘lhg ﬁ?‘ﬁ(%tﬁ’&n%@&ﬁeﬁ gattl’aa%ﬁeirse%%Fg@tjed;
FIGS. 51#nt en2lGishow-examp| e at i t h8 i ak ;. sF ows the
i nt ernal construcE?EPoncof t he 2é5)?§5e:bro ui‘{él)%% g%pﬁ%ﬁs?“?? O%ﬁﬁ%ég’nber
2003 SWG a 881 ¥'eANMdPETANPUH O3BWi FEcBob3=shows how data is transferred in

and out of the double buffer 15; FIG 54A and 54B shows how areas in the
doubl e buffer HEGar & @ledweathy aldmwoasedndsimme rhagwpemtteis; file

"AOBSAl.KEY" and the AOB files in the SD_Audio directories;

FIG. 10 shows the hierarchical composition of the data
in an AOB file;

10 FIG. 11A shows the parameters stipulated by ISC/IEC
13818-7 standard in tabular form;

FIG. 11B shows the parameters that should be used when
encoding a file in MPEG-Layer 3 (MP3) format in tabular
form;

15 FIG. 11C shows the parameters that should be used when
encodingafile inWindows Media Audic (WMA) format in tabular
form;

FIG. 12 shows the detailed construction of an
ROB_FRAME; .

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

FIG. 14 shows the correspondence between the
sampling frequency and the number of ACB_FRAMEs included
in an ACB _ELEMENT;

25 FIG. 15 shows examples of the playback périods of




5 FIG 55 a a flowhart showing the AOB file read procedure; FIG 56 is a
flowchart showing the AOB file output procedure; FIG 57 is a f/quehadtzoos
showing the ACB file output to procedure; FIG 58 is a flowhart show ng
the ACB fil e outﬁyt procedure; FT_GS. 59A to 59D shOM/hOM/tg@ng Qﬁﬁk time
code dispﬂ§9gﬁqf’ t he playback tine code frane on the ZCD panel 15

updated in accordance with the updating of the variable Play tine; FIG .60
is a flowmhart shows the processing of the CPUi0 when the forward search
function is used; FIGS. 61A to 61D show how the playback tinme code is 2~

| ncremenhed wheiiie of %ﬂ@rénéegﬂféyﬁyeﬁt g%&jlédélssﬁi AOECSFRAZAsand 62B
show specifrt exanples of howt ti me search function isS used; FIG 63 is
a flowchart shgwcng tdespoagesgiay 19 therediicad whety dheragbammnzd FI G
64 is a flowhart showing the processing in the 14 27 Novenber 2003 'WO
40/ ~446] APGT/EIFMDL 63Becoredid iLngandyiB dlile egrarerseGuebvely RleVerchar t
showi ng the processing in the editing control program FIG 66 shows one
exanpl e B ’recordlng apparatus 5 for re;.ording data onto the flash

rerory card S1-dELC ST e Dandirs cont! aurailen.obet b racerd

apparat us; mnﬁg pr ocessing ddri ng recording;

10 FIG 6 éﬁ% Gl ofy édfh%sﬁhﬁﬁﬁﬁﬂﬁoﬁﬂﬁg agcordi ng
to the Segb§GEM%gﬁgﬁa. at o ﬁgggﬁggéﬁ%ﬂﬁﬁenflon FIGS. 70, .1 ang 70B show
the interpaldecogposition o~ - the user data area and the -protected area in

the file systen115 | ayer;
FIG. 18 shows the sizes of the PlaylistManager and

the TrackManager;
10 FIG. 19 shows the correspondence between the TKIs shown
in FIG. 17 and the ACBs and ACB files shown in FIG. 16;
FIG. 20 shows the detailed data composition of the
TKTMSRT shown in FIG. 17;
FIG. 21 shows one example of the TKTMSRT;
15 . . FIG. 22 shows the detailed composition of the TKGI;
. FIGs. 232 and 23B show the composition of the BIT;
FIG. 23C shows the Time Length field; '
FIG. 24 shows cluster 007 to O0E into which the AOB
composed of AOB ELEMENT#1 to AOB_ELEMENT#4 are- stored;
20 FIG. 25 shows how the next AOB_FRAME#x+1 to be played
back is set when forward search is performed starting from
the ROB FRAME#x in an arbitrary AROB_ELEMENT#y in an AOB;
FIGs. 26A and 26B shows how an AQB, an AOB_ELEMENT,
and an AOB_FRAME that correspond to an arbitrary playback

25 time code are specified;

10



FIG 71A shows the internal conposition of a "POBXXX.JPG' file; FIG 71B
shows the internal conposition ef a POB file that includes enciwuefpstbhi
i mge data; 20 FIG 71C shows an exanple of a POB file that stores a%
path in p%@g 0 ﬁn encrypted data body; FIG 72 shows the gle} zm%Qmﬁ

conposi tions o e PlaylistManager and TrackManager in the sec
enbodi nent; FIG 73 shows how the POB files shown in FIG 70 are 25
speci fied by TKI POB SRPs, PLI POB SRPs, and 15 27 Novenber 2003 WO
OO '.'dG61l DPLI POB SRPs: PC fl,TPGG 033&0 FIG 74 shows the data

conposi tions cfr¢he PKix ROBIATRepanth sw TKhePR 1SR offl 6f & shewg exa.’' Gple
settings of the TKI POB SRPs s for TKI#1 to TKI#3 in the Trackl\/anager FI G

76 shows exanplEG seRBBngh@fst hhe TRIraROBISRRPgefroa flid #4the TEMiont he
TrackManager; FIG. 77 shows the DPLI POB SRPs and DPLI POB ATR inc_uded in
the DPLQE #0tFEGK maéhbw@rarp%&‘aﬁgn@cbewﬂfﬁgaéf vy DPLI POB SRPs

el uded, 11 e bel At ol | e%'a?%%&"ﬁkz"ﬂadp@ bl re bRt pos
Tgt At PO 1 6 TRy T TR PO R T neTide %ik#%ﬂ%%}cﬁwiﬁéégi‘??d
?ifgg?iuﬁdf?338%@%??%“3%%?%5?55?“%EF‘%FEP%“%?%E%%@?“{%%?? 20 of
pl aybaclk mxcoodicigd®d therRefduts Pl apw stxdakor mati on;
FIG. 30A shows a Typel ACB;
FIG. 30B shows Type2 AOBs;
10 FIG. 31A shows the combining of a plurality of tracks
intoc 2 single track for a combination of a Typel+ Typez+
TypeZ+ Typel AOB;
FIG. 31B shows the combining of a plurality of tracks
into a single track for a combination of a Typel+ Typel+
15 TypeZ+ TypeZ2+ Typel AOB;
FIG. 32A shows a pattern where a Typel ACB is present
at the end of a preceding track and a Typel AOB is present
at the start of a next track;
FIG. 32B shows a pattern where a Typel ACB is present
200 at the end of a first track and a Type2 AOB is present at
the start of a next track;
FIG. 32C shows a pattern where a Typel and TypeZ ACB
are present at the end of a first track and a Typel ROB
is present at the start of a next track:;

25 FIG. 32D shows a pattern where a Typel and TypeZ AORB

11



FIG 81 shows how a background i mage and foreground i nage are conbined at a

poi nt sixteen mnutes after the start of playback according to,-t é%éé
Playlist Information; 16 27 Novenber 2003 WO 90/ 7d967 PC i %ﬂ%i@g ;

FIG 82 sh PLI POB SRPs and PLI FOB ATR included in ' G 83
shows an e%:?ﬁ ‘g&sletti ng of twenty PL! POB SP.Ps included i%cgkﬂﬁﬁfﬁlg_ﬁ G
84 is a timng chart showi ng how a conbined i mage is forned when a POB
specified by a PLI POB SRP include.: in a PLI is used as a background i nage
and a PCB specified by a TKI POB-5RP included in the TrackManager is used

as a foreaouynes & Bpge;atl O ik GenBb shoxss Npwra drackigr exad 4 e@ndnd
foreground i mage are conbined at a point six mnutes after the start of

pl ayback zsacegs«l ngOED s Rhteskn@ B6 shewsthaw sobazkgeound:-ramge and
foreground i mage are conbi ned at a point sixteen mnutes after the is start
of playback ac&dridi ng2Eosacms ;& FPELL87 s hdver anterafifee dhéfest R funber

of POB files is, reduced b% havi ng_a m Lnber of LI _POB fRPs in the

Def aul t _E1%8A53t #hf EPRaBRENOSpech iy StheTaste ¥ YRS P& PRESFL Y,

timng chart oW ow-a_c I i rage 20 is formed when a POB specified
by a %PLF“P@%R%%%%é]u%%dai ﬁgbﬁtgeﬁéggf t-Playlist-Information isused as a
background i mage #nd332P03q SPReE hibed: by d&vﬁ@é&é@ﬁ%ﬁi@k udedr bAulchke

TrackManager is used as a foreground i mage; FlI 89 shows the internal
conposi t iteyo of r&bB&RsPOBMG, 17 L

FIGS. 34A and 34B show the cocntent of the SD_Audio
directory entries in the SD Rudio directory including the
10 AOB file "ROB003.SAl" before and after the division of the
track:;
TIG. 35A shows the division of an BROB midway through
AOB ELEMENT#2; |
FIG. 35B shows the two AOBs, AOB#1 and AOB#2, obtained
15 by dividing an AOB midway through AOB_ELEMENT#2;
. FIG. 36 shows how the BIT is set when an AOB is divided
as shown in FIG. 35;.
FIG. 37 shows a specific example of changes in the
BIT before and after division; -
20 FIG. 38 shows a specific example of changes in the
TKTMSRT before and after division;
FIG. 39A shows the format of a DPL_TK_SRP;
FIG. 39B shows the format of a PL_TK SRE;
FIG. 40 shows .the interrelation between the

25 Default Playlist Information, the TKIs, and the AOB files;



27 Novenber 2003 '41'l) 00l 74061 ~C ~' L7P00/ 03300 FIG 90 shows how the
pl ayback apparatus of the second enbodi nent is used; FIG 91 ggqmﬁ %g§20m3
nd 'end

external appearance o only the playback apparatus of the seco |ntnt;
5 FIG 92 e |nternal constructior_ of the ~lavbac:c t

t he secon&§§@§%ﬂmﬂe FIG 93A shows how the still |nages‘§£g$3%'#ﬁ t he
plurality of VRA ~Is 61 can be laid on top of one another; FIG 93B al so

shows how tPe still images stored in lo the plurality of VF,ANB 61 can be
tai d on top of one another; FIG 94 is a flomchart showi ng the foreground
i mage di splay pracediy e; hE%@- hS1 & ELQ ghowiRg the background

i mage di spl ay procedureS 15 Fégé ﬁ% IS a hart S omrng the background

i mage di Bplfaynipr oekdyile:s 148 gz/éretx@lw@meqw what kind of conbined i mage
is displayed on the LCD panel 5 due to the processing in the flowharts in
FI GS. 94 and 95IthatZhabowsPOBvsidei DRSd Ty 3BPa TKIrRGHSRE dbspkdyged as a
foreground . |nage and a POB specif led by a DPLI POB SRP displayed as a
backgr ouhd ifydage eFFGQeSﬂgﬁﬁﬁlQSC@ﬂw @hatOki nd of conbi ned |nage is

drsplayed on t CD tq the processing .in ro arts in
FIGS® 94 and 9€E?§at go%ﬁ%&@?‘r‘f’eﬁg e Oﬁeﬁo\%ﬁb

DO u4D61,- % *y%b B833CA a TKI POB- SRP di spl ayed as a foreground |nage and a
POB specl a PLI _POB_SRP di spl ayed as a background image; FIG 99 is

a flowchart shpwieg tdwn psegedurse dised hAywbS the peeanding eppanatus of the

second enbodi nent; FIG 1 OOA shocas an exanpl a of the™phrase tinng

t abl es ahnaEWEaHHmELshawﬂzﬂDBxémﬁbe(ﬁllhebh|QMdaﬁmdcwhEdrnate
DPL_TK_SRP#Z2and TKI#2aredeletedfromtheDefault Playlist

10 shown in FIG. 40;

. FIGS. 452 and 45B show how a new TKI and DPL_TK SRP
aréwritteawhenan"tmﬂsed"TKIandDPL_TK_SRParepresent;
FIGS. 46A'and 468 show how tracks are combined;

"FIGS. 47A and 47B shows how a track is divided;

15 FIG. 48 shows the appearance of a portable playback
apparatus for the flash memory card 31 of the present
embodiments;

FIG. 49 shows one example of the display on the LCD
panel when a playlist is selected;

20 FI1GS. 530A to 50E show examples of the display on the
LCD panel when a track is selected;

FIGS. 51A to 51C show example operations of the jog
dial;
FIG. 52 shows the internal construction of the

25 reproduction apparatus;
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i0 table. Best Mdde for Carrvina Qut the Invention The foll ow ng descri bes
a sem conductor nenory card iflash nmenory card) that is an enbgqifiBiber2bo3
the present invention,, with reference to the attached figures. The

fO||OMﬁng¥ﬁﬁ5@ﬁh@phS are arranged into a hierarchy 15 usi nggmefretence
nunbers with the notation given below {xl-x2 x3-x4; The length of a

ref erence nunber shows the |evel of 20 the topic in the hierarchy. As a
speci fic exanple, the nunber x|l is the nunber of drawing that is being
referred to in the explanation. The drawi ngs attached to this specification

have been nunbered B8 bhewd deiwidavhi ¢b thewsferrefermednd dntthe
specificaticn, so that the order 25 of the draw ngs roughl ymatches the
order ofthkedeuiilanabubdier I1H; 27 Novenber 2003 9V QU 74Qb7

PC TLTPO-1 033Q0_The_expl anati on of certain draw,ngs. has beer. divided into
sections, withfike PefcdRAcedRudBeWSXBOYi $#FRG S HE g@@t P@r‘ﬁﬁtﬁ‘rﬁ) totta

eetion 18, Lhe explana.tion of: 2 sz Aty RO sate gy Hhecrefer ence nutber
L0t o roncpgtogslan gl oo s sart o b cates bustne
se?tion %got@@hgxpjanation of this additional draw ng. 1C FI RST ~ODI MENT
{1-1 2} ternal Appearance of the Flash Menory Card 31 The present
expl anati on stBEEGs Wit it ke £kowceharappeavange tdfe tHeBf Fadle minePytcard
31l. FIG 1 shows the appearance of the flash nenory card 3l when vi ewed
from procedure;
FIG. 57 is a flowchart showing the AOB file output
10 procedure;
FIG.-SB is a flowchart showing the AOB file output
procedure; _ '
FIGS. 59A to 59D show how the playback time code
displayed in the playback time code frame on the LCD panel
15 5 isupdatedin accordance wi-th the updating of the variable
Play time; .
FIG. .60 1s a flowchart shows the processing of the
CPU 10 when the forward search function is used;
FIGS. 61A to 61D show how the playback time code is
20  incremented when the forward search function is used;
FIGS. 62A and 62B show specific examples of how the
time search function is used;
FIG. 63 is a flowchart showing the processing in the

editing control program;

25 FIG. 64 is a flowchart showing the processing in the

14




|5 above, while FIG 2 shows the construction of the flash nenory card 31
when viewed frombelow. As shown in FIGS. 1 and 2, the flash Wﬁﬂ&ﬁ!mﬁéﬁﬂ@?'
is around the sane size as a postage stanp, and so is |arge enough to be

hel d by hafh gelrsbs approxi mate di nensions are 32 . Omm | ong pcabpnn 31 20
wi de, and 2.Oim thick. The flash nenory card 31 can be seen to have nine

connectors on its bottom edge for connecting the card to a conpatible
device and a protect switch 32 on one side to enable the user to set

whet her overwiting of the stored 25 content ef the flash nmenory card 31 is
permitte@Cati20y CORtNeMerberg2@03 ' rVO 00174063 orchi bited.
?CTL1~00/0330d£ Eﬁ-lh Physical Construction of the Flash Menory Card 31
FIG 3 shows tHeéC%hi &rafchcal otGhet tir eher ke B & &HeoRasere ey card
(hereafter,.referr s the "flash nmenory card 31") of the present
enbodine%g%t n%h§§ﬁE%#%HQfO§Fthe flash nenory card 31 i s constructed

wih e physicabriavere fike tustemiaver cand apspolical nelaxer, ) the

same way as a DVD (Digita i c)", thou physi cal

consty uctoensofothieng layes scare iy dibker eMmbeyt hese; oma DVD. {3-2}
Physi cal Zayer of the Flash Menory Card 32 The foll ow ng describes the

physi cal |ayer¥aéfs.t He/ fslashslE renna ydeanrt: 3dorThe ufdashomeodr tHis conposed
of a plurality of sectors, each of which stores 512 bytes of digital data.
As one ek8RPITEIIRC 6aRBAMEShS irenory card 31 will have a storage capacity of
67,108, 864 (=6 El,O%g*l 024% bétes,4§o.that th%ﬁ card wll, .

i ncl ude131,072€:€71 g/ 81 2} OV 2 F LWt BFs tRenB& AR Tt e i 5 nY

repl acenpRL-sectp4 s, which are provided for use in case of errors, is
subtracted, the remai ni ng nunber of valid sectors into which various Kkinds

of data can berWGi.tten Jiso@s ouRe 126: £60212% odls t r2dt Nevenxers 28603 sW0
130/7.',a61 Pt~fl,~f09i ~33~30
memory cardaccording to the second embodiment of the present
invention;-
FIGS. 70A and 70B show the internal composition cf
the user data area and the protected area in the file system
15 layer; | .
FIG. 71A shows the internal composition 6f a-
"POBXXX.JPG" file;
FIG. 71B shows the internal composition of & POB file
that includes encrypted still image data:
20 FIG. 71C shows an example of a POB file that stores
a file path in place of an encrypted data body;
FIG. 72 shows the detailed compositions of the
PlaylistManagerandITackManéger:h1thesecondembodiment;

FIG. 73 shows how the POB files shown in FIG. 70 are

25 specified by TKI_POB_SRPs, PLI_POB SR®s, and

15



{3-2 ~A. -1~ Three Regions in the Physical |ayer The three regions shown in
FIG 4A are provided in the storage area conposed of these valj .
These regions are the "special region", the "authenti,:,atior _é@@gg@@oa
and the "ugglr,kesd,0on", and are described in detail below TaerusRHzedi on
is characterized 1n that a device to which the flash nenory card 31 is
connected can freely read or wite various kinds of data fromor into this
region. Areas within the user region are managed by a file system 10 The
specia _ region stores a nedia ID that is a value uniquely assigned to each
flash memoryr cang 3kpdinli ke the user region, this region is read-only, so
that the nedira D stored in the special region cannot be changed. The

aut henti cati onFiaepi 64 sBowswthtekbt 2 aegoni tivke A5 e TRisdfOPefIl8n. This
region differs fromthe user region in that a device connected to the flash
menory candl ‘BI1TEan FAGLeS8P¢i.e., read or wite data in).=the
authentication_region only if the flash nenory card 31 and the device have
first confirnediChat’ @a8RObENE=3BP 4R A6HeMI %éVJFE@. Tﬁ_lPrpe%ng Swor ds,

dat a canFonI y,,.be ie%dr? f ron%gr AT AN tengi nt heaut hentication region if
mut ual adOfenttcati &P Nl bdensdctesstFaFfy ¥t Yo fred by the flash menory

card 31 and th Vi connect ed h I r arg -3 5 27
Novenber 2003 %;%e'o ggr?ﬁ&é’is i?éﬁrﬁﬁ}b%ogsfgéﬂ%%rg&g %E% E%‘éfge%gﬁ?g\gﬁe Thr ee
Ragi cns i Physical gt i connected to the flash
menory cggjc# r?:L%{T/vjr}r]i)it g?o%???ntlg t he f?ggﬁq%nﬁ/é%ard 31, the region 5 used

to store this gaip whl sdepend s . pwhet ey CORPEI ahid yELBCPOBN ATR
necessary for the data being witten. WWen data that requites copyright

protecti gmdisidett ten tind onbhe1f;l ash menory card 31, the data is encrypted
using a predeterm ned encryption key (called a "Fil eKey") before to being
Wi tden into EHE used ahears dhi sxEmipleKeyechhnbe Ofr df§0EE t by the
copyright holder and, while the use of this F? | eKey provides sone |evel of
copyr i ghDHirlgt ReBi 6RP % henFilbekey irellfor encrypting the witten data is
itself encrypted to make the copyright protection nore secure: Any value 75
obt ai ned %’h%?egﬁiad@l%%ﬁ_ﬁfﬁéioé%‘} $YBred in the special region into a

predeterm ned %‘ail(fu'739t Ii%naci?fmjt.)ggugﬁgrtcoshowing how a combined image

is foi:med when a POB specified by a DPLI_POB_SRP irici‘uc‘ié'd
15 inthe Default Playlist_ Informationisusedasa backgrb.ur;'d
image a.nd a POB spe.cified' by a TKI_POB_SRP iri'clu_c_ied_j‘.n the
frackManager is used as a foreground image; | o
F.IG'. -80 shows how a background image and foreground
image are combined at a point six minutes after the start
20 ofplaybackaccording to the Default__]?laylist_Information:
FIG. 81 shows how a background image and foreground
image are combined at a point sixteen minutes after the
start of playback according'to the

Default Playlist Information;
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encrypt the FileKey. The encrypted Fil eKeyproduced i n this way is stored
in the authentication region. Since data that requires copyri gtnREALGSHHPN
is 20 subjected to a two-step. encryption process where the data is
encrypted ws) fgrdasiFi i eKey that is itself encrypted based onrthersedbsy -.D,
copyright infringenment, such as the production of unauthorized copi es of
this data; will be extrenely difficult. 25 23 WC1 G3E 7A063 27 Novenber
2003 PCTI 33" OGLG330G {3-2 ~1B-r} Overview of the File Syst2m As can be
understood, the construction of the physical |ayer cf the flash nmenory card
31 strengt hens fe- cBpysihghts prloe e€LilorP@H_$REsdatmal WwiIt BAB mThe fl ash
menory card 5 31 . The fol 1 owng describes the file system | ayer present
on this pfiysteafd ayerd BhFhile the file systemlayer of a DVD uses a UDF

(Universal Disk Forpat)-type file syste the file systemlayer aof the
flash menory cg_r%‘pBg%u%‘Lé%xgaﬁWi‘x(‘ﬁﬂ)i%sﬁl Fedxt Port¥ribt B F Lkt yiePt PEE SSyst em
as descri'l}f&&(_gchnilnsgI%&}.QZ%. FIG 4B shows the construction of the

aut hent i ¢ation Fégion an the user region in the file systemlayer. As

h in FIG ot t £ ] [ Lon. iLon.in the fil
Syst o each | nél e partT (T oN BCT 15 cenpares Pan ¢ b Reifede anl o

(FAT)", s& "foted GheCtomss fndcaridal & egi ont . poBRRMPIG 408 o

heaut her _tication region and the user.regi onhave ttie same construction.

FIG 5 shows ©ha ay ioisd pad s mefctbesentd haasysteis 4 Po@rspdet aika 20 The
foll owi ng describes the construction of the user region with reference to
FI GS. 4Ab¥AB &I SPOB3SRMEB2}]1 Bdetl tinontBo@ r Sekbans gkhe jpartseidoasboot

sectors are sectors that store the 25 data that will be referred to by a s
t andar d periSorRUresmputiara@d; 27 Novenber 2003 | sAt7 OQ 7a! | 6i ‘
PCI1'~"JPbE u33ti=3 tha' ~ is connected to the flash nmenory card 31 when the

flast menory car@ 38 3 SRS d3ovhe baGk ek cimefs aper ATRYEYENEM (0S)
of the personal computer. i 3-2 4B-3 5} Data. -. e%. on The data region can
be accesSBEYY & UVTERLIEEMES 8d Ut hed ¥ ¥ d8hHERS ¢ -&&d 18 AtaAiTts no

oral o Uhlih 2 o6Lugt it BiLe sach septor Tn the flash, ey card 31 s
layer reads anérw i85 Galds IMo¥NLiBa0k 30888 HhSge and foreground
image are combined at a point sixteen minutes after the
15 start of playback according to a PLI;

FIG. 87 shows an example where the number of POB files
is reduced by having a number of DPLI_POB__SRPS in the
Default Playlist Information specify the same POB files;

FIG. 88 i5 a timing chart showing how a combined image

20 is formed when a POB specified by a DPLI_ POB_SRP included
in the Default Playlist Information is used as a background
image and a POB specified by a TXI_POB_SRP included in the

TrackManager is used as a foreground image;

FIG. 88 shows the internal composition of the POBMG;
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The reasoi: the cluster Size is set at 16KB is that when data is witten
onto the flash nenmory card 31, part ofthe data stored in the f}-330.%E5%%0%3
card 31 first has is to be erased before the wite can be perforneg: %ﬁ%
smal | est g f data that can be erased in the flash nme lis
16KB, so t%’a H@é‘tﬁ% ng the smal |l est erasable size as the cl ugtegﬁg%geﬂ?reans
that data wites can be favorably perfornmed. The arrow ff2 drawn using a 20
broken line in FIG 5 shows the plurality of clusters 002,003, C04, DO5 .
included in the data region. The nunbers 002, 003, 004, 005, 006, 0D7, 008 . .
used in FIG 5 are, thh@‘weﬁhghgtherflégﬁﬁ'c@hp st e s ETReS sthajndr e
exclusively assigned to identify each cluster. Since the 2~ snmallest unit
by whi ch atisessmeait bes pegkearned is one cluster, 25 27 Novenber 2003 WO
00f 74061 ~C '.~, TPf1 DI 0330f| storage positions wi =hin the data region are
i ndi cat ed usi ngFTE ustér sienvberishe £3t2HBEU~-SppEidmt8oodt icorll Byskem 5 The
file allocation systemhas a file systemconstruction in accordance with

| SO | EC R2o3veeakdanbaaatusocls elesapooid @ppadaments of FAT val ues .
Each FAT val ue corresponds to a cluster and shows which_cluster should be
read dfter the l@sferskorpdspohaitegFndl CRESEATGRLGE OF el avtaw X f |
shown by a broken line in FIG 5 sho the plurality of FAT val ues

002, 003, (RREBHS 1S, OL (HaE ﬁ?&qpél?f\é\gﬂdilﬁ‘et‘ﬁe file allocation table-. The

Cl'ister cortesponds foReati it oR) SO thor ERoRe e st R o
nurber s ofr {hg: (st se0uL eapondingsd ordhe FATLYR uaS of 3 ZndBri.S 1)

Root Diréctory ries r oot rectory entries" are 1 nfor:nation
showi ng 20 whatrkt ndg3ef afiidlesases Pheserthd st helr ealagld estgkrd An
specific exanples, the "filenane" of an existing file, 7ts "filenane

ext ensi orthe tdlenZ& eV Yy 08 YRARA dal e2and e nwihebrot oo bstonkusthethienx;fi' _e"
showi ng where tae start of the file is s Cored can be witten as the root
directory entry¥Q5. dddaléisefl@8cha2?t Ndvenbeg 2063 DWDeQATUOH image
PLTLj PCC 033f1 C {3-2 . ~B-5 5-2} Directory Entries for Subdirectories

| nf or mat iGRSPEREt PIPITIEFEes in the root directory is witten as root
directory entrie ttggugh i nfor. gatlon 5 relatég% E% iybdlre tories is not

witten as the & Is a tlowThart showing ckground image
‘display procedure;

15 | ¥IG. 96 is a flowchart showing the background image
display procedure; o

FIGS. 97A to 97C show what kind of combined image is

displayed on the LCD panel 5 due to the processing in the

flowcharts in FIGS. 94 and 95 that has a POB specified by

20 a TKI_POB_SRP displayed as a foreground image and a POB

specifiedbya DPLI_POB_SRPdisplayed as abackground image;

FIGS. 98A to 98C show what kind of combined image is

displayed cn the LCD panel 5 due to the processing in the

fiowcharts in FIGS. 94 and 96 that has a POB specified by
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directory entries. Directory entries for subdirectories are instead
produced in the data region. In FIG 5, the SD Audio di rectory,, q\gl%%b Y&
in the data region is one exanple of a directory entry for a subdirectory.
Zi ke a low®ainr@kyectory entry, an SD Audi o directory entrydmgooeess t he
"filename" of a file present in this subdirectory, its "filena~~ne
extension", the "revision tine/date" and "nu:-riber of first cluster in
file" showing where the start of the file is stored. 15 {-3-2 4B-5 6-1}
Starage Format for AOB Files The follow ng describes the file storage

met hod by BROWPAE homP adfsibd aneadda’'sAGBAD rSAkOunsl stmrgd andt e BIE Audi o
directory, with reference to FT_G 6. Sir_ce the 20 smallest unit by which
t he dat aﬁ@%@#éﬁecbbw p&lak cReBedHRB danpladstias atheckigire uXDBOBISAl "
needs to be stored in the data regi on in parts that are no small er than
one clus ten. Fie- ??&SA@BOMWCBRII"‘: BEafreref ek BEBFEFHE WIRAYs t
been divided into clusters. In FIG _6, . the file é%o% SAI" 25 is divided
into five par EEATFHERpFREAHTHIE h8TcI u’§3c e?esPEtg P¥Rbvenber 2003 WO

00/7 f06i PCT/ and the resu par s._are,staored. into the cl
us ters nunber lldt Ooébl@%§%)o‘@§q &6 npaﬁ%lo Bfalﬁf g*?“f}g&gjrja%e For mat
for AOB Flqies 5 Wien the file "AOBOOL. SAL" |s d| vided up into. parts and -
st or ed, a%lrectory entry and the file allocation table need to be set as
shown in FIG gzcFhiGoHE sSheys 20ne <X @ﬁn@%c}l@}?l@h@%b@ﬂﬁﬁfﬁﬁd and
file allocation table need to be set when the fil SAl" is stored
havi ng beem 40 di vided up into parts and stored. In FIG 7, the start of
the file "AOBOOL. SA1" is stored in cluster 003, so that cluster nuittber
003 is witten into "'the nunber of first cluster in file" in the SD Audio
directory entry to indicate the cluster storing the first part of the
fildl- AeshoWadss for RE-ryindednol Low ngrpartscdf the file "AOBOO . SAl "

are stored in u;_‘.eif 004 and 005, As a resuylt, i ] e _he FAT ual ue,
003(004) corréb% BYENGs &S POBLERaE SEBRLESTIHE FPFSNEIGAT Gk he fil e

" AOB0O01 ¢F I at.es clu e.¢lu ring
the next' ﬁ% I%‘ H%):SY 6‘3439(?29 E%é(ﬁl ﬁﬁ"&%ﬁOd gne ri;‘éarrc%jaPV\%]iq/g é\,f% e&itﬁe FAT
val ues Q%ﬁ@QElo@zﬂd WO54 008) Jrespest Héeltihccoéfe§éﬁlé@i tio; t%uﬂétsers 004 and
005 that store thé next carts of the file "AOBOOI. SAL" these val ues
respectively M €atld cadiksd gra 05rapt scd s tar r e dsi tbe ach istranscsy or i ng
the next parts of the file 25 "AOBOO .SAl". By reading the clusters with
t he 12| ustsknQ@gre fzz apvenberbEos mho@mcx@qt@t;mﬂ:l%mao Dedifver s
witten into these FAT values in order as shown

{x1-x2 x3-x4}

The length of a reference number shows the level of
20 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

b
th

of the drawings roughlymatches the order of the explanation.
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by the arrows fkl, fk2, f:c3, fk4, fk5 . . . in FIG 7, al | ef the parts
produced by dividing the file "AOBDOL. SA1' can be read. As ex i , -
the data region of the ~ flash nmenory card 31 is accessed in E)_rﬁdé}gﬂ?é%tﬁ
clusters, wagh~@fsywhich is associated with a FAT val ue. Notme-iivebaiabe FAT
val ue that, corresponds to the cluster storing the final part of an AOB
file (the cluster 00C in the exanple shown in FIG 7) is set the cluster
nunber FFF to show that the 10 corresponding cluster stores the final part
of a file. This conpletes the expl anation of the file systemin the -flash
menory c@he dkodfanieipnesénteirnaimt idmawThgsf bRlsoliesy destrid@siihe
application | ayer that exists on this file system .15 {3-?%} Overyvj ew of the
Appl i cat P&E HERS i vlthethrask INGRHGE CEBRET Ad Fvdiiew it Safet1on

licati I in the flash_ 31 i h .1 0L El A h
byt ho. aFPORAE o AT S Reht BErBREATATOT RIA B St v P s Eaon
ayver | npthent! 280 JIRIPLY (G8fdo3 il s COBOSER Ole R £IRBUA L 083 A &y and
navi gati o ata that 1s used to confrol the playback of the presentation

dat a.s As tshowhdiye the rardrpva ERE2 1 ohf2gl piesenhat ik tale preovidegestsets of
audi o objects (AOB sets) ZS that are produced by encodi ng audi o, data t hat
repr esenssc29 th@ 7ddbeeédisero 2003 ' 2403100 PM4lisdaPedi by3rbE fde33000omusi c,
for exanple. The navigation data includes a "PlaylistManager"” (PLM5 and a

" Tr ack MaREFERT FIKTQER-Na 13 Stesar B ¢F epiGSee iRy {Chh oo™ BREF YR 8A and
8B sh t kind,of directori . _i.n the. i th
St hent Bact G T eyPen hihe T ates e P rarar Mher i tnend T ofdat a

are stored in the application layer, as well as showi ng what files are
"arranged into these directories. 10 The filenames "SD AUDI O PLM' and "SD
AUDI 3 TKMIrgT Fx@GofAMaND cate the files in which the PlaylistManager
(PhM5) and TrackManager (TIL'~IG conposing the navigation infornmation are
stored. NBaiwf] e ExherhaleAgpsarAGBEOPISAle FPIEBhOMeRTY, CamBodB. SAL",
_-- 15 "AOB004.SA1", . . . indicate the files ("AOB" files) stori ng t he ,
audi o obj ects Th&t PATRSthE ERRIGRAEAPTOR (e . WFhE IF] $E25R2L n the

- filenane_extension of _t fi_lename " AOBOxx. SAl 'L .are abbrevi at i for
"Secure AH&TEEATANRA gﬁo&ﬁ?hgb'ats&)e NFered ©dn er31tl "of F?[% 's%fiﬁ%edféeqﬁ?es
copyri ghy 20 .nrat ect en.. ;Nbt £ & bat nuhid 2, ok ¥ ceight B Likeearershown in

t he exarrppé% n. %IE% ?A, a male'rrum of 999 AOB files can be stored in an

SD- Aigli oadlicvect aplyi 1 Wherteppyr | ghbpisotiaed | oshstequd tt ot oofir ébentftasm dat a,

a subdirectory called -an "SD-Audio directory" is 25 provided in the

aut hent i memicoty rednd Andhan gnewet i bremdeel 2w .NodenB&eWIDaa £4-9D0P740b1

PCT/ JPUD/ 03~00 _key stor.li né:] file "AOBSAl . K3E S Erod%c%ql in this SD Audi o

1 and 2, the flash memory card 31 is aroun ne same sizZe
as a posfa’ge stamp, and so is large enocugh to be held by
hand. Its approximate dimensions are 32.0mm long, 24.0mm
200 wide, and 2.0mm thick.

The flash memory card 31 can be seen to have nine
connectors on its bottom edge 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 stored

25 content of the flash memory card 31 is permitted or

20



directory. FIG 8B shows the encryption key storing file "AO03SAl: KEY" t hat
is stored under the "SD-Audio" legen:~ 5 (i.e., wthin the "SDAul
directory') . This encryption key storing file "AOBSAL. KEY" sE%resbgbmﬂmOB
sequence. ofoepekapt i on keys that is prcduced by arrangi ng apgiuroalstoy of
encryption keys into a predeterm ned order. The SD- Audio directory shown in
FIGS. 8A and 83 is tD stored in a server conpul =er nanaged by a record

| abel that uses electronicnusic distributi on. Wher_ a consu_~ner orders a
musi ¢ content; the corresponding SD-Audi o directory is conpressed,

encrypt edrahdixaddmitted to the consuner via a public network. T:ze
consuner's conputer receives this 25 SD- Audio directory, decrypts it,
deconpresses it.and so obtains the original SD Audio directory. Ncte that

t he expressiqn "public_network” here ref to [ f Lkat hat can
o used b3 tHe FUBITECRL CHERE TR TeR ComE TP on RGO g 3L an

| SDN netvork, PG W rehens 20.CHmLRheation Nebubky &4 o AREbI | €

t el ephone system It is also possible for a consuner' s conputer to downl

oad an AQ3mfiidehdiiefba SRIeFy CORRUL efhopehated MeB=reear eol abethand then
produce an SD-Audi o directory, such as that shown in FIGS. 8A and 8B, in

t he fl ashfiremir yerandy 88r2%1 31 of 2hd\predsert 2002 dMiénd~| 786khown
PCT1JP40/ 03300 {3-3 9-1} Correspondence between the "AOBSAL. KEY" file and
the AOB iRl E¥GH G- 9tERovisld He BENPESHIRHERCS IhdtSween e REVCASEBSA I KEY" file

in the SD-Audia dijectory and _t.he AOB 5 files. The giIeRe S .used m$ n
encr ypt | RGP PVEGE 1 h RESHsor Fogior TR PR G S8 aPE ST T T he
corr espogg\g%%f gRce Kl gg&teﬁ%vségry@vbl kgiegﬂtfafle_v%t&?@;tﬁsf‘cﬁt i o geghon. The

encrypte es an e encryption. storing file correspon
accofgdi nghko1ble RriedsiceRned:-4 Ul@Snbtrudildid oAnthd S degersbedebel ow.

(1) The encryption key storing file i s arranged into a directory wth the
sane di reetgr Yinaferast he dinestooy ian WHbch the encrypted file is stored
In FIG 9, AOB files are arranged into the SD-Audio directory in the user

region 15 and the encryption key storing file is arranged~into a ° -

directory.call t he SD- Audi o_di rectory=in {hel._authentigati,on region, in
accor dangg"%i}t %%?%c?‘g 3333(% e%cr%??%n%f’g oerg‘ll’llﬁg #11 e is givena
filename produ (Mol e t ; t f f me 20
of the AGB 711108 Tt EREH e AT B R e br ader e v oy

ext epsi omemWienchhel Bil.enare of aah MEBoHY esiconAGBEdlof SAb Lutdleity

encryption key storing file is given the filena_ne "AOBSAL. KEY" produced by
addi ng th€ $écsprtshr eadharfasheéercs: SACB'es "SR bytas ahdigdeasidnta. key",
as shown_25 by the arrows nkl and nk2 in FIG 9. 32 ,
As orie example, a 64MB flash memory card 31 will have a
storage capacity of 67,108,864 (=64+%1,024*1,024) Dbytes,
so that this cardwill include 131,072(=67108864/512) valid
20 sectors. Once the number of
replacement sectors, which are provided for use in case
of errors, is subtracted, the remaining number of valid
sectors intc which various kinds of data can be written

is around 128,000.
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27 Novenber 2003 WI OQ 'JC06i PCT/JF00/033t~s; (3) The filenane of an ACB
file is given a serial nunber showi ng the position of the Fil £K@{ember 2003
corresponding to this audio object in the sequence of er_cryption keys
giren in thk epapypti on key storing file. 5 The "File Key Entriresoistbgo #2,
#3 . . . #~S" show thc.: first positions of the regions in which the
respective FileKeys in the encr~ntion key storing file are stored.
Meanwhil e, the filenanmes of AOB files are assigned the serial nunb er S " 0
Ggi1","GO2","GG3","GG4" ... . TneSaSarld 10
nunber s shibve t 48-3dsi Tikores egheoncorimespoadPhiy HidaKelayer t he encryption
key sequence, so that the FileKey that was used to_encrypt each A0O3 file
will be presenti® thBeerrpek@REM RYWINith FHe- s4fredd& RACHMABEr 2% n FI G
9, the arrows |, Ak2, Ak3, . . . sh the correspondence 15 ween. AOCB
files and'F |%%§§_gel FIStheroRP a8 P%évtrfiﬁf%e"x SEA“OTdrre %Sr?&s to
the File e or PosLbi:an s, L adieat Yn fdseKey; Eptry#1”,
the fil e%@% g%le t?g?reé)%%%&%‘t ols?'#e]gbi I’e%eig/é)m%gghseﬁohrla‘“ge Jﬁgg'i tion is
i ndi cat ed-duyi dhe afibl eKey"ERLEYHEG: oand el 20 d Ides cABOR3i SAdetail
corresponds to the Fil eKey whose Storage position is indicated by the

"Fi | eKey tentow#3". AShcansbe mmgepstiwdHaxantakeze8) indifdenemvikickeKeys
are used to encrypt different AOB files, with these Fil eKeys being_stored
in "Fil eRey @hﬂe@ﬁe‘ghemﬁﬁshh@ewn:mcm%%lslsogpnpe%e@o?r} fpgsiy " 004"
etc., given in the.filenanes o&tgf% 33 ,. 27 venher %0? l z1 0 001 74061
PLTI . JYOG/R3305 EoirEshondris ALBIF Pedld'st ddRACH AR F11E 1%9&RErypt ed
using a 4 e ke . ryptl on: key. for one
ACE i1 el T rt onaol SELSSPE Focaoh vt S A T P e e ntne
that iwhen ACB fiespd€i st oredibn aftconed Wiediform athatfiash veimey card
31, the damage caused by the exposure of one FileKey can be m nim zed.
{S-3 10 liniqtel pahs Soopesi toonzoh GhaAbBrémbeylQaTHe31 ol | U adgedEderi bes
the internal conposition of an AOB file. FIG 10 shows_the hierarchical
data strGtI&F X DFLER ACBHS IREITAB £i5r SLAGVRP VN FPGERAT HwsTeHe3A0B

file, whi h d Jevel sh he_audi o._ohj ecty itself.- Th
hi T4 | o SHORECt R AGE BLEBRSS |t HEFbhrt RIS BVl SIORESELEVENT, and

the fifth |eve&@gmﬁgmeiggeré%o%%%aq;}it{@ag,%g_tge@%gl, like

in-FIG:10"is the est unit conposing the AOB, and is Conposed of audio
dataisn ARS (shdiredda. TreRsporEgSoredlf for sefrand-lae WIS hegden  Audio

data in ADTS format Is encrypted 28 according to MPE&- AAC (Low Conmpl exity
Profil e) ifforahedt anmdlevice connected to the flash memory card 3l-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.
20 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. -




is streamdata that can be played back at a transfer rate of |6Y,bps to
144Kbps. Note that the 'transfer rate for PCM (Pul se Code Modu-gid,ofbert2bdd
is recorded or. a conventional conpact disc is 1 . 5 ~lbps, so that data

i NADTS forggfqegaparal ly 25 uses a |lower transfer rate than gg@hp&ﬂﬁyﬁata
construction 34 27 Novenber 2003 WO 00l 74061 Pi ~f/~r"' POOI ti~3 of a

sequence of AGB-FP,r~:Es is the sane as the sequence of audio franes
included in an audio data transport streamdistributed by an el ectronic
musi ¢ distribution servi~~e. This neans that the audic data transport
stream t d €2 s#Ared 5 TaseAGRE FRANE TSosme@NRegismafcoded according to
MPE@R2- ACC standard, encrypted, and transmtted on a public network to the
consuner. AOB files are produced by di vhditdge t Beysizssin kapdraudi o data

transport stre§n1intoha sequence of AOB FRP. MEs and storing these AOB
FRi | MEs. 10 {3%%ei-%he1femioS -oasrtes AaC taedédastiberemnardecaind in

| SO' | EC 13818-.7:199 ). ".I.nformatign_Technol o - G i C di ng of Mvi ng
Pictures%§% 7@%%%ié%§@ Aﬁﬂf%'$a?ogﬂﬁﬁi H“ymﬁg¥t§af§P§gVah§€ﬁ AGdi*-6"Codi ng
(AAO)35. It d ot-ed udi  yohyj C I C _
accordinnggb%%gcgggig Egﬁﬁéhgﬁégpg%g%b?%as ?% ?ﬁegg§¥gﬁéﬁergﬁggﬁéﬁghomy.
in FIG thbtdatibs def heedddntpQdEGIB818a%= FRiisparareten .t akhei s
conposed of 20 "Paranmeter" colum, a "Value" colum,” and a " Comment"

col um. Thed egedt Teofifed copvhe Rar apebeér ool amisheus 4 then ohhy o
LC-profile can be used, as stipulated under |ISGI|EC |3838-7. The |egend
"sanpl i ngT ¥ eqtRRly BRI FATENE 135 tHap afietér 1s encrypted using a

EEJgggg?g@gégﬁégﬁﬁ%%%ié%gf§%@§8%i %&4%%a’lg a 2%i%@§g§%¥ gg grgo

10 beingwrittenintotheuserarea. This?iléKeycanbef:eely
set by the copyright holder and, while the use of this FileKey
provides some level of copyright protection; the FileKey
used for encrypting the wfitten data is itself encrypted
to make the copyright protection more secure. Any value

15  obtained by subjecting the media ID stored in the special
region into a predetermined calculaticn can be used to-
encrypt the FileKey. TheencryptedFileKeyproducédinthis
way 1s stored in the authentication region.

Since data that requires copyright protection is

20 subjected to a two-step encryption process where the data
is encrypted using a FileKey that is itself encrypted based
on the media ID, copyright infringement, such as the
production of unauthorized copies of this data, will be

exXtremely difficult.




PCT/, 7PCC10330C ?4. 1k.'-az, 32kHz, 24kHz, 22.O0SkHZ, and | 6kHz" can be used.
The | egend "nunbe =of data block in-frame" in the Paraneter coﬁpﬂo\;g&bgm@@
that the ratio of one header to one raw data bl ock is used. 5 Not

whi | e thi spyexal-apati on describes the case where ACB FRi | I\/EsPan“H?mo@Ded
according to MPEG AAC format, ACB FRzlI MEs may i nstead be encoded according
to another format, such as MPEG Layer3 (MP3) format or W ndows Medi a

Audi o(WMA) . When doi ng so, the paraneters shown in the 10 paraneter tables
of FIG 11B or FIG 11C nust be used. {3-3 10-2 12} Conposition of an AOB
FRAMVE Whi{l3e-2a¢h- DAOBCRRAME. ¢wcbiidéshauBii ded 8vBE¥Mt i s encoded according to

the restrictions described above, the 15 data | ength of H}e udio data in
each AOB FRAMVERSSCRBSH® |U€{C@F5t0961ra‘-5?a%%§1%rﬁ Gt dn 2@?@ H@\?’vever,

ength of S SkILBuhTE HGRO ACE FRAVE ST CE VATY. THS F90Y SHag
The 11 rs2Cqver-Ph FIG T3 LA THe- ovar A tﬂ&%ﬁ%%???‘“ﬁﬁ“é@*? Feat

| evel s shaws, hew £3Wl Padkt ngf dapcARSFRAMR IS enaywpted. 1l dgecaprbeesaen from
the draw ng, the ARTS headéer corresponds to a non-encrypted part. The audio

data 25 iorcltides hioybiamledenspt ed Wat leahdea fioe éﬂtﬁ*?@meéaﬁ@rrt oRke 27
Novenber 2003 w~ oenaasi PCi' 1JP001033ut~ The encr edpialt' of t Ze audi o
data is éBfrﬁ)dﬁs%@léfaaUBFur Hriike pFadi GRS bLE &?e encr§pt€atEara, each

f which d b
2 56-bit U7 GPLL . SWRGPIONAYRL i 8 TR perTormcEn s et o Ba88 & Ruave
data, t her'; " Fla@%ﬂbc?ga@%ﬁ 'Paftoi%? aE % data igsebihl ¥sagdbpalieart of

the data t at’ “cann e encrypted due t .t being Shorter than 64 bits.
The third eveb/racFld@gd2 shows the content of the ADTS header that is in
the non-encrypted part cf the AOB FRAME .

FIG. 4B shows the construc*Lon of the authentication
region and the user region in the file system layer.  As
shown in FIG. 4B, the authentication region and the user
region in the file system each include "partition boot

15 5ectprs”, a "file allocation table (FAT)", a. lroot. ...
directory”, and a "data region”, meaning that the. -
authentication region and the user region have the- same
construction. FIG. 5
shows the various parts of these file systems inmore detail.

20 The following describes the construction of the user region

with reference to FIGS. 4A, 4B and 5.

{3-—2__43—2} Partition Boot Sectors

The partition boot sectors are sectors that store the

25 data thatwill bereferredto by astandard personal computer




to The ADTS header is seven bytes long, and includes a 12-bit synch word

(set at FFF) , the data le.”.gth of the audio data in this A(I%fﬁgz ber06a
t he sanpling frequency used when the audi o data was encoded. 1 g@@ %C)S

13} Setti Rgoeédohe Byte Izngth of an AOB FRAME FI G 13 showschomickheobyt e

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

| engt h of audi o data#l included in AOB FRAbfE#2 is x2, 20 and the data 1
ength of audi o data#l included in AOB-FRAVE#3 is x3. hhen the dato | engths
xl, x2, tdmit X3 scaratddf ferdm ©lidshdmmorgngehdxdlwhenshawditaeh in the
ADTS header of AOB FRA: " 4E#1 i the data | ength x2 ywll be witten in the
ADTS he8§d105Y ASSTFRAMELD, SARdABh&EFARCAT eAGSH XBoHi FRepePREaterd 25 in

t he ADTg,hegggrAﬁf)ACBFFQQNE#B. 37 .27 Novenber 2003 'J~O 001740fi 1

PCT/ JPO0/033 FhotightThe 2idi 3" 8t TS ehtFypt ed, the ADTS header is

not, so that a playback device can know the data |length or the audi o data
in an AOB FRAME by reading the data |length give.”. in the ADTS header of

t he AOB {FRAME4ABS3TIE 5 maupl &lepidhe expl anation of an AOB-FRAME. iB-3 10-4)
AOB El ~NT The fol l'owi ng describes the AOB ELEMENT shown on the fourth |evel
in FIG 10. 10ha d=ACB EEVENTE AR Soa aroupsed bensetatrive ACGBnERF=ad Es .
The nunber of AOB FRAMES in an AOB ELEMENT depends on the value set as the
sanpl 2ng S reyBehdpShdesmeRowsasHd FFE 1k YhRE five BreblPAg “Retthadl used.

Ihe nuTher oL ACH FRANES, 11 a0, AR ELEVENT i Sela8n bl tataly |

et hon Tl SAISERA0 Lhessam el uheney, 28 asend o

ET~16 Mehd TZi20 Bhstdd 3hows theaggr hespandence bettweeint haisamdi ng
32 sectors.

The reason the cluster size is set at 16KB is that
when data is written onto the flash memory card 31, part
of the data stored in the flash memocry card 31 first has

15 to be erased befcre the write can be performed.

The smallest amount of data that can be erased in the
flash memory card 31 is 16KB, éo that setting the smallest
erasable size as the cluster size means that data writes
can be favorably performed. The arrow ff2 drawn using a

20 broken line in FIG. 5 shows the plurality of clusters
002,003,004,005 . . . included in the data region. The
numbers 002,003,004,005,006,007,008 . . . wused in FIG.
5 are the three-digit hexadecimal cluster numbers that are
exclusively assigned to identify each cluster. Since the

25  smallestunitbywhichaccess canbeperformedisonecluster,




frequency and the nunber of AOB FRAMES included in an AOB ELE; w ENT. The

r tu-lber Ngiven in FIG 14 represents the playback period of ‘éﬁﬁ% 2003
ELEMENT i n seconds . Wien MPEG ACC is used as the encoding net%éﬂk t é

val ue of hJﬁénﬁ ;%%25 When the sanpling frequency is 48kkt,lkﬁgﬂ@Mgg@5_of

38 27 Novenber 03 wo onaosl Pt-r~;rraoro~soo AOB FR~irs incl uded in
anAOB ELEri | ENT is given as 94 (=47*2) , while when the sanpling_frequency
is 44.1kHz, the nuwber of AOB FRAI~IEs inc' _uded in an AOB ELEMENT ~s given
as 86(=43*2). Wen the sanplinc frequency is 5 32kHz, the nunber of AOB
FR-MEs | s t@ireeie 8264 {5828%2)-rinhele the ssagplionga fedqubiceyetdsa2akblz, the
nunmber of AOB FELAMES is given as 48(=24*2), when the sanpling-frequency is
22 . 05kHz citde amunbembefr AOB FRAMES is given as 44 (=22*2) , and when the
sanpling frequency is | 6kHz, the nunber of 10 AOB F R zI MEs included in an
AOB ELEMENT is given as 32 (=1 6*2 ) . However, when an editing operation,

such as t ] Vi.Si on.of Al has .heen perfaorned, the nunber of AOCB
FRP. VEs iH?I_dJ;de%éT%— 2 Ea&gL%L H‘I:aeﬁl?rhe&g?%r%fn or end of an AOB may be
I t | cul i.n. .t hi - i 19 =h th
ess than a nunber Gal £ éﬁvgg)gda@l&ssggxﬁgé%ﬂ'éefme %%gft_eﬁr ot her

special information Is pro or ea ELEMENT, the a length of

each ACB EEMtY:d8ibasi fag-chewWa e gitdh e separmd doadd etdrad3rd0-4nd5) One
Exanpl e of the 20 Pl alrback Periods of AOB ELEMENTS and AOB FRAMES FI G 15
shows onesexansphadef uphefph gybackipdri odsFAT 28 1LAGHE EL ENENT S M d7A0B:
FRAMES. The first level in FIG 15 shows a plurality o._ AOB BLOCKS, while
the secon§N&RIPLRBHs & B FhPFEF ToRIsOE EPERENTS ShheC 1 RFFE Y sV SRows a

| | i f Al FRANMES. . .39 27 Novenb 2003 VO 001 7 3 EC ~ / 03300
e Choun FY Efad PRTEr ol ol Bhri Flise 55Tt B RO T8 pi Vet 0350

secongs, il ACBc I . — | r4 0d: .of Bl | The
TR ent e B L e e gt S TSy 8

each AOB GLEMENT t¢ gEvemT rrdheski pezsemTotabbes By refer byt toarghe
TMSRT entries, a playback apparatus can performa forward or backward

sear ch whengludedexanphe fxleerdliaaaitidur sadlef. midie numbpirayed back by
repeatedl§ plgying back 24C m | liseconds of audio da to. and then skigping ,
10 two seBOrad G abdir 80ata i n t RS dsEed el iffonvalue showwhic

cluster corresponds to each FAT, value and therefore-are
15 the cluster numbers of the clusters corresponding- to -the

FAT wvalues.

{3-2_4B~5 5-1} Root Directory Entries
The "root directory entries" are information showing
20 what kinds of files are present in the root directory. As
specific examples, the "filename" of an existing file, its
"filename extension”, the "revision time/date” and "numbex
of first cluster in file" showing where the start of the
file is stored can be written as the root directory entry.

25 of a file.
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f3-3 10-7} AOB BLOCR Thi sconpl et est he expl anati on of an AOB ELEMENT. The
foll ow ng describes the concept of the AOCB BLOCKs, shown IS on 47hgvERb&r@oo3

| evel of the data construction of an AOB file given in FIG 10. Each "AOB
BLOCK" i swaonpnsed of valid AOB ELEMENTS. Onlv one AOB BLO@KTENb&t304 N each
AOB FILE. Wiile an AOCB ELEMENT has a pl ayback period of around two seconds,
20 an AOB BLOCK has a maxi mum pl ayback period of 8 . 4 mnutes . The 8.4
mnute limtation is inposed to restrict the size of the tine search table
to 504 bytes or less. {3-3 10-8} Restrictiozx of the Tinme Search Table 25
The follow ng describes in detail why the size of the 40 27 Novenber 2003
1VO ~3a/7.f061_'P~1'iJP0O0If3 ~Ct) tinme search_table is restricted by

li m ti nd 3te_pPayhatie perPodiechanentatpiaf KK aPparareCri6fms a

forward or backward search, the playback apparatus skips the reading 5 of
Lo Seconds of HRFBRGRCE 180T 6 Bt ng his It i 199 bCohEES S

ski ppi ng 4 dg .of : + <appagat, j heory
refer t% t\é\%%g?%ﬂl ér?gtrhcg?éﬂ%%/\%gf%n tr#eaé/&%%fﬁgéde?@‘g% w%&r&%&gbﬁhough
thi sswouledh sreangt kat 4 hgpk-ayacki apparatits: Worttdehawe tonsorsequtively 1o
detect 100 (2 seconds/20 mlliseconds) AOB FRAMES just to skip two seconds
of audi a@idatatoTlyi snvioud els anohbt ek cany excessege fprocessiime toadifaor ti:e

pl ayback apparatus. To reduce the processing 1 pad of aEEI ayback appar at us,
the read@t@idke85esck Mref@araca: inwd-secontai peadvdl s dah HESbesSw itft®en into

atinme 3 rch.table that is then ref.erred.to%gy th | ayback apparatus when .
per f o o] UGS Pudnd G CBREKRALT Yo & ERE B R R TP hati of ORg

bl d h; i to b
Found a0 e Enes. thettorc2ed e hih Y 2o RSt BB The.

dat ag si Z:Qﬁat@ﬁi&@:ﬁb\%ﬁ' ENES), . 2 Bbavbatic appat@tssy Wt ron ycnee@d o refer
to this information en performng a forward or backward search. The data
si ze of tdai"d d¢mamet’hod pl Aybackrperod iof tthic sedehidseatblydepdrsd on t he
bitratée used when playing back the audio data. As stated 25 earlier, a

bi t r at e " kHeangreet8RSI6Kbhs e 1'44Kbps1 P Yhme/date” and "number

of first cluster in file” showing where the start of the
file is stored.
15
{3~2_4B~5_6-1} Storage Format for AOCEB Files
The following describes the file storage method by
showing how a file named "AOB001.SAL" is stored in the
SD-Rudio directory, with reference to FIG. &. Since the
20 smallest unit by which the data region can be accessed is
one cluster, the file "AOBC(01l.SA1" needs to be stored in
thedataregioninparts that arenosmaller thanonecluster.
The file "ROB001.38A1" is therefore stored having first been
divided intoc clusters. In FIG. 6, the file "AROB0O1l.SAl"

25 is divided into five parts in keeping with the cluster size,
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27 Novenber 2003 WO QO/ 746~ PCT' SP00/ 1643f ~ used, so that the anmour _t of
data played back in two seconds will be in a range from 4KB (E%QIW BS 2403
2/ 8) to 36KB (=144Kbps x2/8) . Since the anount of data played back rn two

seconds Wi I+ ijd; @ range from 4KB to 36KB, the data |engtB-9fpenBa&h
entry in theogﬁﬁégéearch table for witing the data | ength quaugio dat a

needs to be two bytes (=16 bits) long. This is because a 16-bit value is
capabl e of expressing a nunber in the range 0-64KB. Cn the other hand, if
the total data size of the tine 10 search table needs to be res tricted to
5CA4 byt esadhirs: bekng dihey gata ssé 26 Afotde 1 HKHVERE desstiebedhtmberer , for
exanpl e, the nmaxi num nunber of entries in the tinme search table car. be
cal cul at li0as 9504/,2252, BDAce aard el®C€y i s provided every two seconds, the
15 pl ayback tine corresponding to this maxi mum of 252;entries is 504
seconds (=2s*252), or, in other words, 8,, mnutes and 2Q seconds (=8.4

8
1 nut Thi §- ttl th ' | ayback iod f ACB
BLOCK f B3 72niRitos 11 PEOERSTA A A Lo ToF L1 Fheo8bal ch abl o to 504
bytes: 20 ~3-3 405 : ela. Th § I pLL f
ACE BLOCKS. Tha 1ol | Bl NG gsCPl by HOMR TRE. ACEE SO o T Re” S8Esnd

| evel of £ndiGtdPedl ea EGONSo2 éhatyvhave diyalith areascatient hgpiend.
Only one AOB is 42 27 November 2003 °,"i O 00/7461 PLT/3P013/0331lit)

present imeedcte AGsfd41 es Thewimniwval1Gi.d7 ar eH3Gar @ stegwensne hexampésr ead
and witten along wi th the AOB BLOC Ks and are stored in the.sane clusters

as the AGE BLOCKSC THETSE&OE arkd tehid 3R3i §1bR 8t Lore T 9fos- B ERKBRF t hi n
Gescri bod T UG TSE a7 A Hr e ApBRPH Gath orts THIE Corir et 68 oD~ o ¢
%gl G}E?L h&g}f?@%zg?ggtﬂﬁ% be r3ioned ik A AOB il @15, The £RL! ovhng describes
the file "AOBOOl.SAl" is stored in cluster 003, so that
cluster number 003 is written into "the number of first
cluster in file" in the SD-Audio directory entry to indicate
the cluster storing the first part of the file. As shown
15 in FIG. 7, the following parts of the file "AOBOO1l.SAl"
are stored in clusters 004 and 005. As a result, while the
FAT value 003(004) correspondé to ¢luster 003 that stores
the first part of the file "ROB001.SAL", this value indicates
cluster 004 as the cluster storing the next part of the
20 file "AOBOC1.8Al1". 1In the same way, while the FAT values
004 (005) and 005(00A) respectively correspond to clusters
004 andC05that storethenext partsof the file "AOBO01.8A1",
these values respectively indicate cluster 005 and cluster

O00A as the clusters storing the next parts of the file

25 "AOBO01.SA1l". By reading the clusters with the cluster
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10 is played back when the eight AOBs and AOB BLOCKs shown in the ACB file
in FIG 9 are successively read. {3-3 10-10 16} FIG 16 shows
content when the AOBs and 15 AOB BLOCKS in this AOB file are s%@'g"e‘%h’%%%gg
read. The W@ edrdogvel in FIG 16.shows the eight AOB fil es ipgtiRen03300
userregion, while the second | evel shows the eight AOBs recorded in these
AOB files . The third | evel shows the eight AOB BLOCKS i ncluded in these
AOBs. 20 The fifth | evel shows the titles of five contents conposed by
theseAOB files . In this exanple, the "contents" are the five songs SongA,
SongB, Seong&eSenybitdreh SompgE, thiide FAT Yhiltled is armiest caal bamwepnposed
of these five songs. The broken lines ASl1, ASi, AS3, . . . AS7, and 25 AS8
show t he S¢orfed pdhdense ek meEh2t hé XA0B BEOCKSEkdnd -t he 43 1in 2FIflevember
2003 WO P00~03300 rts.intp which the alhu -n_ s divided,
frecdf i Wi

00Q1.74061, PCTLT
so t hat Fﬁrel Pa’suﬁlﬁ PRYEE PROEPEST 6 YsHWs HHE (i £ used 45 &lhe

musi ¢ al bum wa the fifth el,. ef ing_t broken Lines, it
can be slee%ﬁ't at“%ggﬁe %EBbé ,J‘é%{"r%c?%é{?’i ﬁ&i%l%%ﬁ “lgsrljél‘%_s‘oélrg %goﬁbﬁ) Wi th
a pl aybagk e iRth@f v Gedr diFWties o e AOB BL OGS £ 8cd sided, i P ABH2 15, @ song
(SongB) with apl aybackpericdof 3.3m nutes. The AOB BLOCK ir_cl udegl I n AOCB#3
is a songf(Songl® iw &b saqilaydbackiperd @hdfvalBem nibes. thatt bihs way,

"AOBOOL. SAL" to to "AOBO03. SA1" each correspond to a different song. The si
xth | eveVagfuer|rateciog e IneREsSségueree conposad dtoriagkshm atkaato

TrackE. These tracks TrackA- TrackE correspo to_the five songs SongA,
SongB,  SHATE. ot Uhd ShhgEe A g1 SACHOE T Bt £ons “ETSeHa 8067 ayback
unit. 15; &-_-li%ot er. AOB# Kk i.od of 8: 1.n s and
is the fll!ng or ﬂhela%?gj]éj%art oé_lp%g—'eg%m@%%éDF?ﬁ;F%asgwfpﬁ%ag&‘%peri od
of 30 6 FoRulas;odRenfOB BLOGKS kreludedhn AGRID apd,-AOB#6=are; piddl e
parts of the song SongD and al so have pl ayback peri'ods of 8.4 mnutes. The
20 AOB BLOCK i ficlisdednipl ¥ A he dhel ahrd ipat to Dft Hdef Sbagspengh and has a
pl ayback period of 5.4 minutes. In this way, a song that has a total -

pl aybacktpér ifldr o BEMOG WiFaK@s3ils ofi iledpreis® (8. ¥nvegidon 8, ke

5.4-mnute), .parts that are each included in a djfferent AOB. As can be seen -
from 25 %Pél%%n%v%?ﬁcg&%% QP & C&T 8B 43V ET §5§Fbjeéa%*as on

this file system.

{3-3} Overview of the Application Layer -
in the Flash Memory Card 31
Anoverviewof theapplicationlayerinthe flashmemory
carcd 31 is shown in FIG. 3. As shown by the arrow PN2 drawn
20 with a broken line in FIG. 3, the application layer in the
flash memory card 31 is composed of presentation data and
navigation data that is used to control the playback of
the presentation data. As shown by the arrow PN2, the
Presentation data includes sets of audio cbjects (ROB sets)

25  that are produced by encoding audio data that represents

29



44 27 Novenber 2003 'n' O ODI ?4U61 PCT, V; 1 Pn0; 03?~74~ to a maxi num

pl ayback period of 8.4 mnutes. This explanation clearly shows,thak, eH203
limting the playback periods of AOBs as described above restrlcts tR 8
size of th arch table corresponding to each 5 ACB. ng
descri bestﬁ%‘?\gvﬁggfl on data included in each tinme search ta-lg:&gf 6’!%3@’“

8A, B-2} The navigation data is conposed of the two files "SD Audlo.PLM' and
"SD Audi o. TI~I" mentioned earlier. The 10 file-"SD Audi o. PLM' incl udes the
Pl ayl i st Manager, while the file "SD Audio. TKM includes the TrackManager.
As menti enegh @s part ofaribBeexpragationi @atibe pleesentatiliodedata, a
plurality of AOB files store encoded AOBs, though no other information,

such as PW&;Whyb&MMKEQ@E?ld@JMGkhanACBs"ﬁﬁ&ﬂkﬁ@ﬁ@gﬁﬁirﬁﬂﬁﬂﬁ@s
represented by theAOBS, or credits for the songwiter (s) , is given. Wile
a plurality of AOBs are recorded in a plurality of AOB files, no indication

as to the b k Qr af t heACBs r To informa pl ayback
appar at us{%e'f %‘h |H’f r%ﬁ%ﬁtofﬁedﬂﬁ? ‘ER?%nager and Pl ayl i st Manager are

provided. The 1?&9#'\/3@&9 ét%wc‘%{ P%’ﬂ?l@”%% l&?ﬂ%@ﬂokﬂ%ﬁ%e
recorded in A es an “trac and 1 nc es a plurality of pieces of
track W&?ﬁ%‘é@ﬂt i Af @RI tﬂf@glgalciarﬁi whaé v@rhehyiefaibor ragieom such
as the playback 25 period of AOBs and the song r_anmes and songwiters of

the 45 137 tNovefibbe 2068 em leoreosvh¥ar EDESEROBS types of data are
stored in the application layer, as well as showing what
files are arranged intc these directories.

10 The filenames "SD AUDIO.PLM" and "SD_AUDIO.TKM" in
FIG. 82 indicate the files in which the PlaylistManager
(PIMG) and TrackManager (TKMG) composing the navigation
information are stored. Meanwhile, the filenames
"ACOBCO1l.SA1™, "AOROO0Z,.3A1", "AOBOO3.sAal",

15 T"AOBO04.SAl"™, . . . indicate the files ("AOB" files)
storing the audio objects that are the presentation data.
The letters "SA" in the filename extension of the filename
"AOBOxx.SAl" are an abbreviation for "Secure Audio", and
show that the stored content of this file requires copyright

20 protection. Note that while only eight AOB files are shown
in the example in FIG. 8A, a maximum of 999 AOB files can
be stored in an SD-Audio directory.

Whencopyright protectionis required forpresentation
data, a2 subdirectory called an "SD-Audio directory” is

25 provided in the authentication region and an encryption
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PCT/ 3k(1di 033C0 In this specification, the term"track"” refers to a

meani ngf ul pl ayback unit for users, so that when copyrighted io(%reringerm03
stored on a flash nmenory card 31, each song is 5 a separate track.

Conver sel ywo whengan "audi o book™ ;i.e., copyrightedliteratwea;shatge; as re
corded audio) is recorded on a flash nenory card 31, each chapter or
paragraph can be set as a separate track. The TrackManager is provided to
manage a plurality of AOBs recorded in a plurality of 10 ACB files as a
group of tracks. A Playlist sets the playback order or a plurality of
tracks. ¥eplararing of 1R WIS chRYWelsmeladed dch irh& hRlsagDi-Stuvkl ;dager .
The follow ng describes the TrackManager with :., 15 reference to the

dr awi ngsl*reCtory{17-1 18} Detailed Conposition of the PlaylistMnager and

TrackManager gﬁ.a 12 shg}(ws the detailed gg%oa%ti on_of .the 20

Pl ayl i st Manager™2and Tr ackVERa§BF iS¢ hY R C&ftbodifént “8S & hiktafchy. FIG 18
shows th hZ 6! kel BPLaylii st ger ghe 1 hen Ir ackvbnager » | ght side
of FIG %¥§%ﬁoaéq{ e iF§ﬁ§ 3ﬁ§t%€8?é§t éidéiiﬁnéore deta|F? mﬁ%ﬁﬁ%hg br oken
lines indicati ngiwAkehthtemspanrediel ad o in ) nor etdetsakhcri®Asoshown in
FIG 17, the TrackManager is conposed of 46 27 Novenber 2D03 WD 00!’ 406l
PCT~' . TR 03800 il Traek "ATRERAL K&Y "( BKEIYr¢s, aBedi8end#d of. . #n, as
shown by the broken line hl. These TKIs are information for_managi ng the
AOBs r eCOreBHDI A CAFE TS e5nas +Faekeduany LacReorR8spond PouaadiFier ent
AOB file..FromFIG. 17,,.it 5 can be seer, that_.each TKlI is conposed of
Track Géter@l NP dt BﬁY(STlé@aS? Fr ROE FxE TP RGNS UFE ¢ TKTXTI DA) i n
which text ir o Le | LS| Q zan - idsen, @ . Jrack

Ti me Search Tab en? Wﬁ%)&?kégtgéxe%ﬁgﬁﬁag?ﬁ r?t%s%\gr%' ?gb g% |al[§’ From

FI G1918,s 44 reani hea seenvkhatogaah- dKIimdasqad byed skeeref 1hp24 thdies,

whi ch neans that total size of the TKG@ and the TK TXTI_DA is fixed at 512
byt es duos¢wo alhectsrzeicinthe cTKIAMBRIheiingn f | Xédeata 502 shytass o ride tdhe
TrackManager, a total of 999 TKIs can be set. IS As shown by the broken

li ne h32 fHES TRTRBRT SIS corpdsearsk S aNBRIIHS Raéru vl TVORT toftY itk #1,

#2, #3 . . . #N0 7-2 19%p§brxesgﬁngenqg o{ Tél mﬁ%h AOB files and AOBs 20
FIG 19 SHERECASHThE DG EPEREWA TN CEPE ST BB BEpbi Sd°PBSERE AGE T i | es
and AOB . 6. Jhe t he.fi vel . I 9. show a
sequencza f trjé%kgegﬁlc‘)%p%%éd %?”t ?g)éks irac Acégb%&aéczﬁgé\f%gv:ég%e 95r ame on
the ;secomligieb shiowsctbeyr addbpager itwhidecbherievddk ant . kodr tsn 25 .1

evel s show the eight AOB files given in FIG 16. The ei ght 47
obtains the original SD-Rudic directory.. Note that the
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

20 communication network, e.g., a moblile telephone system.
It is alsc possible for a consumer's computer to download
an AOB file from a server computer operated by a record
label and then produce an SD-Audioc directory, such as that

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

25
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27 Novenber 2003 i'S O D0174D61 QCTI JPDO 0330D ACE files are recorded in
the eight AOBs shown in FIG 16, and conpose a nusic al bumi n%?"“&ue:ﬂﬁerZOOS
tracks TrackA, TrackB, TrackC, TrackD, andTrackE. The second l|'evel "shows

the eight TKIs. The nunbers "1", "2", "3", "4" assigned to e are
i obliona

the seri al WRURBE¥S used to identify each TKI, with each TK ing
to the AOB file that has been given the sanme serial nunber

001, 002, 003,0C4,005 . . Wth this in mnd, it can be seen frori FIG 19
that TKI#1 corresponds to the file "AOBOOL. SA1", that TKI#2 10 corresponds

to the file.' 2,.S5A1", TKI #3_carrespo fhe file "AOB003. SA1", and
TKI #4 corIrSe"ﬁ;z%?g tgofﬁeéﬁﬁ’?%geﬁﬁoé;f%ﬁ%gs Bf%ee correspondence between TKIs
and ACB FRAMES is shown bynhRecafr GasyTAE; 1EAZnd ABhe TADE NEELGs 19. 15 -.

; In -this way, each TKI corresponds to a different AOB recorded in an ACB
file and gi vesydetf aid eghbpborimt i@nrthaboappies bekwdan theecorrespondi ng
AOCB. {17-3 20} Data Conposition of a TRTMSRT 20 The foll owi ng descri bes the
i nf or mat i"eroa $rt . KERI" €Sl singhe ADBsAudtor dédd4ecAB fiNdestnst 4P6 ng
with the TKTMSRT. FI G 20 shows the data conpositi ogigtﬁthe TgTI\/SRTJ n
detaii. THdasghtThede beKeye usedsnaar her dBtdNed da 185 86nPBaSiti on of

the time search table hea TVBRT Header) .. .48 7 L WO
001 74061 PR IPOB/6¥300. FEe o6rq hs_et‘i“ﬁ%ﬁTlﬂeatJ_“e% O EndES, o
ei ght byte%f%rﬁgibﬁt HE‘}%EB:%& hriee fieldse JThenéhestadmnhytesiane a

TVMSRT | D, ext two tes are reserved, and the final four bytes are a

Total TMBRT entrhe Aupbert&d AcmnFgue s bhliorhé dendifytngn hey VBRI 1ng
recorded ? n the "TMS | D'. The total nunber of TMSRT entries in the

presen t “ENBREdsresponded ciovidiend Toe ath BRI eheryiNedereles~i(2)3 21-i}
Specific Exanple of the TRTaSRT- 10 The foll ow ng describes a TKTVMSRT in
det ail®. R, 2anghdws oS @xaPRd &¥CH: TKTMBRT. The left side of FIG 21

h AOB, while Lhe right side shows.ih : i ACB
on the lert si de ofl i QR Pl 85 Bagea chr b ) S ROB Bl LR

mber ed #1,. s 215 - OCCA j0n% R R2,
ARE Eénjdlt%g%géﬁ ‘g‘,’%tt.lj ?ﬁ%‘ tﬁ%‘“e?%"%%%{ﬁgjgg R, 000" gfﬁEABbI}A

"64200", 31948Q%h tEQ@ﬁéQ?bte@ﬁiinﬂQ%rshow the FEGatd vAOEIAidsses of
areas AR, AR2, AR3, ARn-1, ARn occupied by the ACB ELEMENTS 20.w.th
respect taré lmersamgedaint be OB IBLAOCKE 0 A3l BrafpIres 1 NACREEL ERENTRY Licd,
recorded at a_ﬁosi tion that is at a dis. Lagcﬁﬁ" 32000" -f r.om he---%%_aréfi: of :it he
AOB BEOCKETGhENRE AOFEEMERNTREY iSEeEEBRdéd et ° pBSFERdT T hal =Fs %at a

o stance L £A2000 1 A ESLAL! 148 AR BT apd AR BTN 3 15 25
authentication region, in accordance with this rule:
(2) The encrypticn key storing file isgivena filename
producedby combining the firstthree letters of the filename
20 of the AOB files in the data region with the predetermined
".key" extension. When the filename of an AOB file is
"AOBOO1.SA1", the encryption key storing file is given the
filename "ROBSALl.KEY" produced by adding the first three
characters "AOBY, "SAlY, and the extension ". key", as shown

25 by the arrows nkl and nk2 in FIG. 9.
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27 Novenber 2D03 1VO 00/ 74061 YC'1l'/JP0OO/ 03300 the start of the AOB BLOCK
It should be noted that the distance between each occupi ed reg

start of the AOB BLOCK is not a nultiple of a certain val ue, %@ﬁ”ﬁg%ﬁgﬁ
the regions 5 occupi ed byAOB ELEMENTS are not of the sane size. The reason
t he occupi"&d®¥&¥fbns have different sizes is that the varyihd RAgt's of
data are used to encode each A0O3 FRAME. Since the size of the region

occupi ed by each AOB ELEMENT differs, it is necessary to informa playback
10 apparatus in advance of the position of each AOB ELEMENT i n an AOB when

performng a j : start of , For_ thi s- , a
plurality of Tf\/gg"l)r%%tf ra:igesncar?% G v_gﬂﬂ)?%%?h_% $%%¥?n %‘?ee %$%%gﬁ%’%‘? RT2,
RT3 . . shoﬂ&'gl,th@@méﬂeo?ofhésﬁgﬂg@i&e &%E@@Boﬁ%ﬁﬂ@%&%fﬂ o
AR2; 15 AR3 . .7 . ARn-1, ARn occupied by each AOB ELEMENT and TNMSRT

ent ry#l GIMBR® emtirey2, TSRicesidqitEhce . of - ehcrypt IMREeent kp#red , i T VBRT
entry#n. In other words, the size of the region ARL occupied by ACB
ELEMENT#IN ¢ sewmdnyerion ke ENBRTiegt fyAle. while the sizes of the regions
AR2 and 20 AR3 occygled by AOB ELEMENT#2 and AOB ELEMENT#3 are witten in
the TVMBRT ent ri®S #914fd By EiwEdeené locdidpi 60 ar ea ARES{ aRESWIFRhe

: i f h f Al h f the AOB ELEMENT#2 "32000"
O e A 8L I bR Y B e S R C B o

occupi edr&f €8s ﬂ@k€§eugd33%6§ﬂ5ﬁnk% @ﬁé@iﬁ#aEﬁﬂ%)ar§7sM@E@@?r 2003
r~'o aanaasa YC a;.~P~01033G-J of the A ELEVENT#2 " 32000" to the start of -

the ACBMe&MENTAZD:," 642001 ] csamidtad f TS si1e s 32800 s {§0420th82€30Q)al s
witten in the TMSRT entry#2. The occupied.area AR3 takes up the region
from t hawtaetsod ®ihe AOBZELEVENTES," 6420LC" to.t.heTsteare Erihe AOB
ELEVMENT#4 "9 1 000", so that the size "32800" (=97Q00-6420G _i,s witten in
t he I VEBREBAEFP#3 % G Rafe bigyis tHe 6t upr 80 SR ARAS 1T LeRES D t he

region:uﬁ”QﬁQeei%y§pé§bﬁhEey sequence, so that the FileKey that

' was used to’encrypt.Each ACB file will be present in the

"FileKey Entry"” with the same serizl number. In FIG. 9,

the arrows Akl, Ak2, RAk3, . . . show the correspondence

15 between Z0B files and FileKeys. In other words, the file
"TAOBOO1.SAL"™ corresponds to the FileKey whose storage

positicon is indicated by the "FileKey Entry#l", the file
"AROBOOZ.8A1l" corresponds to the FileKey whose storage

position is indicated by the "FileKey Entry#2", and the

20 file "AOBO03.SALlM corresponds to the FileKey wheose storage

position is indicated by the "FileKey Entry#3". As can be

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 "C01",

25 "00z", "003", "004" etc., given in the filenames of the
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AOB ELEMENT#n-1 "120340U' to the start of the AOB ELEMENT#n 10 "124G000"
the size "36n' 00" (=1240000-1203400) is witten in the TI\/ISRT o}féﬁﬂ 2003
QL7-3 21-2} Howthe TKTMSRT is read In this way, the data sizes

ELEMENTS a, W.% en 15 in a tinme search table. However, S'iﬂ?ﬁﬁs%& g@lta

| engt h- of eac BLOCK is restricted to a maxi mum of 8.4 m nut'es,

total nunber of AOB ELEMENTS included in a single AOBis limted to a
predet erm ned nu.-nber ("252" as shown in FIG 20) or less. Since the
nunber of AOB ELEMENTS is 20 restricted, the nunber of TMSRT entries
correspoRdi-g: $0-AGBLHEL EVENTS; kg sal so restricted, which restricts the size
of the TKTMSRT i ncl udi'ng these TI\/ISRT entries to V\Athl n a predeterm ned

size. Since theisicze edciheCBKENBRT is ¢@8tKipaierll, usinyagback Bpperat us can
read and use TKIs in 25 the follow ng way. 51 27 Novenber 2003 WO

00/ 7406dFREERE Y Dothel3skpids e f aybacknapparhien kesdysgdereni on@d03 and
on comrenci n%%& ayback of the AOB, reads the correspondl ng TKT_ and stores

it in a ﬁ'@ﬁ‘o Jcé’rci“eseﬁ‘cﬂ%ﬂl%g‘lfﬁ?@sl%ok‘éﬁ?“ﬁfﬁ’ Re- B it @S t he

| th | ck _of .the AOB th
Do s ha mea*f‘%%ﬁg P GHeROBnE L R SFOL e ROB SRS a the
pl aybacl ?.o%&p%ﬁ?‘tér'sf c¥§f1""fn'et‘n eyt hfadirgl 3§0r e3P QNG et QatRisy It%l{ ng ACB

into the nenory in ace of TKI *'Thi's next I's kep

menory \Ahxb@stdmepbaybw Mlé@e hicsirf atd Om&ngrﬂ%d;.ontl nues. By readl ng
and s Coring TKIS in this way, the necessary capacity of the nenory in the
pl ayback apparatus can be mnimzed while still enabling speci al pl ayback

functi oni sgch S Ergrvvard and backward search_to be realjf : While 35
the present e.r?‘o(g"d?' ?nHEWIb&OIFRES&%@Wea?h@O@at%‘ 8ngth from the

first, address LEVENT to.the first addr the e Ag
ELEMENT i s wrlﬁ"en I%"‘t%’? %/E%Sénf‘lpffs H‘:&l A Ia 855 otfﬁ?% tart of
the AOB BLQXKnteithe first 9?%%%%% CngNEMﬁ E%)tab‘étwdéﬁﬁﬂe' n
there 20 instead. (17-3,21-3] ‘Specifying a uster Including an

ET. F' . rnofndnr AUB Fiol é owi Tige desekichesvieaw an AGB. ELEVENGws)L He Hmd 25
usi ng the TKTMSRT. The TKTMSRT includes the size of each 52
file, while the second level shows the audioc object (AOB)
itself. . The third level shows the AOB BLOCKs, the fourth
15 level an AOB_ELEMENT, and the fifth level an AOB FRAME.. "
The AOB_FRAME on the fifth level in:FIG. 10 'is the
smallest unit composing the AOB, and is composed of audio
data in ADTS (Audio Data Transport Stream) format and an
ADTS header. Audio data in ADTS format is encrypted
20 according to MPEG2-AAC (Low Complexity Profile) format and
1s stream data that can be played back at a transfer rate
of 16Kbps to 144Kbps. Note that the transfer rate for PCM
(Pulse Code Meodulaticen) that is recorded on a conventional

compactdiscisl.5Mbps, sothatdata inADTS format generally

25 uses & lower transfer rate than PCM. The data construction
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27 Novenmber 2003 "N~ 007a063 ~Tl.TP0OO/0330i S ACB ELEMENT, so that when ACB
ELEMENT#y, cahich is the y"' AOB ELEMENT fromthe start of an %,(ﬁ? | e
read, the clusteru that satisfies Equation 1 given belowis calcu Vg{‘@?{fﬁgﬁd
data positioned with the offset v fromthe start of 5 the cluster a is
read. ~quatPdi{71%d uster a = (Total of the TMBRT entries fr 8 /ACE BZRVENT~1
to ACB ELEMENT~y-1 + DATA O fset) / Custer size 10 Ofset v = (Total of
the TrI SRT entries from AOB ELEMENT#1 to AOB ELEMENT#y-1 + DATA O fset) nod
Cluster size where c=a nod b indicates that ¢ is the renai nder produced

shen a g vided oy b 15 The DATA L LseL s, qriLlen i ihe BLI.and.

i s' described | at inthis speeificatton. RT C(')erpl e

tes the ephanatd arDhethentim@searchnt able m%@angﬁgrftoégg\gaﬁg
describes the Track Text Information Data Area (TKTXI DA) recorded in the

upper padtisdfribetEKTMERER Hiesdtack itext:d nf of ietirdinDat an Aseav( EKTXTI DA)
is 25 used to store text information showing the artist nane, 53 27
Novenber T2008MRED GRG0 61 o Bu L) Ratlz1 033 s < burh Pea®, taribees fopeaducer ,

and ot her S%‘LW“ on. Thi s area is provided even when such text

i nf orrat £&n Toxi SEUCECE 251 eAReHeth @ P FOni Ay Tfe 87 BésAChe TKG
recor ded_i pp t TKTX . DA _1n FIG 17, .several  sets of

i nf or mat Flgr%% 03\5\%{_’ a%ﬁtc%aéyé%%%f i ?lggr Iérékjlsrﬁfj%fj _Pﬁle aTIHL%ben% TRE“REkber
"TKIN', thetHd Sbnzemeld! $&p £i1bs K ROHESALEAL &f he PextndKL o TKI LK
PTR', block attributes "TKI BLK ATR', a playback period "TKI_PB°TM', the
audi o at trisarest tEK AR ATRat aar r'd (SRS r tanrd: 1 @ek ihtforares ¢ @a=nBeT" .

Note that only sone of this informati on has been shown in FIG 17 to
sinpl i f'y’Oﬁhé‘\g%_pi?BéMﬁ?tsatam_ storing these AOB_FRAMESs.

10
{3-3_10-1_11} MPEG2-AAC

'MPEG2-AAC is described in detail in ISO/IEC
138L8-7:1997(E) "Information Technology - Generic Coding
of Moving Pictures and Associated Audio Information - Part?

15  Advanced Audic Coding (RAC)".

It shoulid be noted that audio objects can cnly be
compressed according te MPEGZ-AAC using the parameters in
the parameter table shown in FIG. 11A that is defined in
ISO/IEC13818~7. This parameter table is composed of

20 "Parameter”™ cclumn, a "Value” column, and a "Comment”
column.
The legénd "profile™ in the Parameter column shows
the only LC-profile can be used, as stipulated under ISO/IEC
13838-7. The legend "sampling fregquency#index" in the

25 Parameter cclumnshows thatthe sampling frequencies "48kHz,
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15 {17-5 22-1} TKGA The follow ng describes the conposition of a TKG in

detail, with reference to FIG 22. The difference between FIG 71|3 an er??&
22 is that the data conposition of the 20 TKA@ that was shown TTRFE S
arranged on the left side of this drawing, and that the bit ?@&%g#ons of

"TKI BLK ATROYMS A0B ATR'and "I SRC'are cl earlyshown. {I7F R ID

25 A unique ID for a TKI is witten in the "TKI-ID'. In 54 27 Novenber
2003 WJ OOrdni P~T: ~' 00103300 the present enbodi nent, a two-byte "A4"
code is used. {17-5 22-3} TKSN A TKT_ nunber in the range cf 1 to 999 is

witten igls 5the "IKEN, NofegihabotherHd N ohqeaghzbld 450 upkqueed.n the
present enbodi nent, the position of each TKI in the TrackManager is used as
the TKIN. Thi sThearsey8at "hurse w bt eatas bheckKimuiheme8f iTKItle "2" is
witten as the TKI naiiioer of TKI#2, "and "3" is witten as the TKI

nu~- nber PEFasie TRT @3 1luft7 s5icpds 4hJRILIBY mheldaef siezeestiarth&oTRNS n
byte units is witten in the "TKI SZ" . In FIG 22, 1, 024 bytes is given
as the dé%ﬁ%?z@i@fc]? heS TRE®§b that each TKI in the present enbodi nent

is 1,024 bytes,| . JA7-5 22-5Y.TiCl 1=l h the TKL to which
t he pS?esent TKNOi%s%glqéuaktécf?t}bgles}tWiSt Fgﬁ%%lgggogTﬁﬁggﬁ%%' ‘.’ﬁila'hgafsgl | owi ng
descri begsich ddksp RAEWESD - TS o WieB 2 d it S@EROSEScOofogmBkyral ity
of AOBs which are Tecorded In a plurality of AO3 files, these AOB files
wll be pamgeRrEEsansy gk echiatk byntbdkidgdderiugalid ya25therTKI s
that correspond to these AOB files. To link a 55 27 Novenber 2003 CVO

OO 74A61 fRECTAIPO0S @2zBi k6 WPECaliayend MHPS) ErrmetnededSargovs ¥agwat he TKI
of the AOB file that follows after the AOB file of the g{_lesent. TKI ..

Accor di n§RFE ¢ FEAR)-N BRSThelaidmst Bar OHe OB LERE G5tes ehBOVRI 4% WePtten in

TKI H\IK Bg%ameter tables of FIG. 11B or FIG. 1l1C must be used.

{3-3_10-2_12} Composition of an AOB FRAME
_While each ROB_FRAME includes audio data that is

encoded according to the restrictions described above, the

15 data length of the audio data in each AOB_FRAME is restricted =
to a playback time of only 20ms. However, since MPEGZ-AARC
isa %ariable bitrate (VBR) encodingmethod, the data length
of the audiodataineachAOB_FRAME will vary. The following
describes the composition of an AOB _FRAME, with reference

20 to FIG. 1l2.

The firstlevel inFIG. 12 shows theoverall composition,
while the second level shows how each part of an AOB FRAME
is encryptéd. As can be seen from the drawing, the ADTS
header corresponds to a non-encrypted part. The audio data

25 includes both an encrypted part and a non-encrypted part.
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5 {17-5 22-6 19} Tea LNK PfR The follow ng describes the setti ngs made for

the TKI LNK PTR in the eight TKIS shown in FIG 19. The track mber 2003
i nformation. nunbered #1 to #3 and #8 each correspond to separate Frack

SO0 no inf is set intheir TKI LNK PTR The track i r ]
TKI #4, TKI g@% g@ TKI #7 correspond to the four AOB files t%ﬁ%@%gge
TrackD, so that the next track information 15 is indicated in the TKI LNK

PTR of these TKls.--As shown by the arrows TL4, TLS, and TL6 in FIG,19,;
"TKI #5" is-set in theTKI LNK PTRof TKI#4, "TKI#6"is set in theTKI LNK PTR of

TKI #5, \ ¢ T A
pl aybac%ﬂgp%g(?g%g éc§%§r§tg defrqt%lgea @%gjﬁ?f EN%%%%%?% pﬁiﬁf g TKI 2

corr espofidedgio-bhese hiefe AQAX féhesvaresaidtad eulct et whechodg TKIs
TKI#4 to TKI#7 and the four AOB files 4 AOB004. SA1" to "AOBO0O7. SA1" conpose

a si ngl prodacked ThackDerWwaBBLng 23N Nev ghtieto 1200 3o we ceo cfaemPCFLAREE/ C33CC
(17-5 22-7} TXI BLK ATR The attributes of present TKI are witten in the
"TKI BLRSAT 2 |ITCPPES P2 LHiRY i nf'Br et PBASROWC W £Fi REH BRBHReAn! i nes

1 di t.he TKI BLK ATR the 5 bit [ f th TKI BLK
I B O e K 581%%1‘%?% s‘ﬁ%gn’l%l EePaR el ParRoRG Sarth Lo

bits Tromub3 (bl bey %Z%r‘f‘:{% LM ULe Use. o EKE%O%{;& @éf‘wﬁ Uom bi't

b2 to b0 are used to sh o i attrl ut‘es of "The TKI en one

corr esppads i doteapkete 44 atk, veRegvadnyete@0rnds wui ke, ir. the TKI
BLK ATR (this setting is hereafter referred to as "Track"). When several
TKl s correspoftet dhtihad slaameet r avkFIChe IValsheowH0ih: conmrart enfi bhehe

TKI _BLR ATR of the first TKI (this setting is hereaf ten 15 referred to as
"Head ofPFrdekacyr thak lpal péte1opn - ﬁ@qmm%ﬁqaﬁ R WAQ_QL%WEM t he

TKI s, th d to AOB f_th h
nerBar TOR LBre: NBAIT A -siavh%%w%% PRk 7hE AR TSt O O D | <
wri ttensiAcingotd Bl AR @t he K éhét"éqwt%s%qﬂ%é %&qﬁ'ﬁn@”_ g0 at the

end of the track thls setting i s hereaffer réferred to as Track" )

. Wen anTKhilss AmESedabyt, aaﬂdﬁl thegisein®X1 84S £ @@nts L@ &@Ywhahen there
is a deleted TKI, the value "100b" is witten in e TKI BLK ATR (this

settingths erdsad t da trefaas ezhcodas.” Unused” ) . V\hen a TKlI is unused 25
and no TKI region exists, the value "101b" is witten in 5?

15 {3~3_10-3 13} Setting of the Byte Length of an AOB FRAME
" FIG. 13 shows how the byte length of the audic data

in each of three ACB FRAMEs 1s set. In FIG. 13, the data
length of audio data#l included in ACB_FRAME#1 is x1, the
data length of audio data#l included in AOB_FRAME#2 is x2,

20 and the data length of audio data#l included in AOB_ FRAME#3
isx3. Whenthedatalengthsxl, x2, andx3arealldifferent,

the data length x1 will be written in the ADTS header of
AQB FRAME#1, the data length x2 will be written in the ADTS
header of AOB FRAME#2, anc the data length x3 will pe written

25 in the ADTS header of ACB_ FRAME#3.
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27 Novenber 2003 WI Q0174051 the TKI BLK ATR PCT/,1 r3~i (33300 {17-5 22-8
19} Exanple Setting of the TKI BZ, K ATR The followir_g descri bgsydRBfber 2003
settings of the 5 TKI BLK ATR for each TKI ir. the exanple shown t]i;n Il%EIErG

19. By refwordongodio the TKI BLK ATR of each TKI, it can be Be®RuRootRzl t he
four pairs TKI#1 ("AOBOOL. SA1"), TKi#2 ("AOB002. SA1l"), TKI#3

("AOB003. SA1"), and TKI#8 ("AOB008. SA1") each correspond to separate tracks
since 10 the TKI BLK ATR of each of TKI#1, TKI#2, TKT#3, and TKI#8is set as
"Track". The TLK BLK ATR of TKI#4 is set at "Head of Track", the TLK BLK
ATR of TKI#7 iBlséeuah thedapdif gers isnenoryaied BlKCATR O Red8Traad
TKI# _6 1s set at "Mdpoint of Track" . .15 This neans.that the ACB file

(* ACEDO04: SATST / c5Fr E5mh Ry AP HREAGIST 4 ConE 5, KPOVOETE Lk L4 ReEACE

files ( “A : " § p i\ i TKIl #5, and
TKI #6 ar@" ﬁ%gﬁ‘??&o‘?#ﬁeﬁ? %élf: %6%%4?‘?%%{%&1%5&
correspogédiyae iy TKh#7 aicgrd hee 284 Ol @ RaCKOR2@rBYre| assi fying the

conbi nations of TKI and corresponding AOB file™ n accordance with the
settisngs of thedkKs BldAT&tast hslKdxplehatavibeofean ®dH TRBMEonbi nation
of TKI#1 and "AOBOO . SAl " conposes a first track (TrackA) . Likew se, the
conbi nati on of TKI#2and" AOB002. SA1" conposes 25 a second track (TrackB) and

t he conbi pat.i of, T 27 Novenber 2003 W O 00406i
PU/BPO&SE%Gg%'I%hO@‘g%A%%seS athird track (TrackC). The

conmbi nati on of I and.." 04 L <C (o] st I fourth
track (Tr ackD)T%%t ﬁélé(%g%@%osn% g%e‘?K?g% 5‘\,18? h%‘ll%%%%wﬁaﬁé {Iﬂl<%~6 wth
" ACBCO6. SALr+eomose; Sieentral parts of TrackD, and the conbination of
TKIn7 and "AOB0O07 . SAl1 " conposes the end part of TrackD. Finally, the.
conbitnat i on of AMKIATEB aRUZMAGE008 s SAlro upoicsessachicfitvie ADBCERATEREKE) . ~0
(17-5 22-~} TKI PS TM The pl ayback period of the track (song) conposed of

t he AOB Fleordedsm athQREFRAMEScrY @@MI@LWEETTQ?H@C% iR e n t he

" TKI PB TI\/:'l in the TK.I,C When a frack Jis composed of a%ural 'EF%EOJE TKI's,
the 15 ehtite meg’vb%%k Bér ISR  Pe TSRS Yt PESN TRCYHRe 1KE LPB T™ of
the first I t ; ' Ll.e ReyA 98 of

t he. cerré%%ﬁl%g%ﬂiﬁ??gaaﬁ?trﬁgﬁﬂﬁﬁ %gf(é Eie' \é\/g{éio"nahg% _f%bﬁéﬁ .
track. 20n{ad729R220OENTI € AR AIR dhatereeditie £0NGL & i/BAT Wsethahen
produci ng an AOB, which is to say information such-as ( 1) the sanpling
f r eqiiencyfatheviirehl tte dAOBEr ERGNMRs Wil 1 e eorgsplmti 8gcATBIS | [witas -

sanpl ed, (2) the transfer bitrate, and (3), the number 25 of chanpels, is
written FRIBHEMPRE GRBRARRN G PndDEKE: g frequency and encoding

metp‘odﬂ_u_se__d.

{3-3_10-5_14} Number of AOB_FRAMEs in an AOB_ELEMENT

20 FIG. 14 shows the correspondence between the sampling
frequency and the number of AOB FRAMEs included in an
AQB_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".

25 When the sampling frequency is 48kHz, the number of
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27 Novenber 2003 wo oorao6l pcrtnoai assoo bit conposition of the TKI ACB
ATR is shown within the brcken lines that extend fromthe "TK].fﬁB ATR' bg
it ove 20

FIG 22. In FIG 22, the TKI AOB ATR i s conposed of 32 bits, wf 8=

codi ng no L witten in the four-bit field 5 frombit L0 hit bl9.
When t he %&Qﬁsﬂg%\coded according -. to MPEG 2 AAC (w thAﬁé?ﬁt(g% é’?’§ , the

val ue "0000b" is witten into this field, while when the AOB is encoded.
according to MPEG | ayer 3 (MP3) , the value "0001b" is witten. Wen the
AOB i s encoded according to Wndows Media Audio (WMA) , 1o the val ue

"CA Cb" AcBWERRMEE iRdNiged el 8n pthe Bibiake vsed yoer £0¢0diynghe AGB is

witten in The eight-bit field between bit bl5 and bit b8. en the AO3 is

encoded wttdedivhgnt CIMPERRpAAEG( Wrtdr APRSvheadeard. L1 kB=zyakhe betwren " 16"

and "72" is witten into this field, 15 while:when the AOB is encoded

accor di riff t BORPEEANByeincd ydwd)in anv@QR BEEMEST 15" cavdn" @' is

witten:; _Wen-the . AOB is_encoded according to MPEGL-1ayer 3 (MP3) BSF,
?}A%gg\kﬁgn- " f@"’

a: val ue & CPnHnegFanRl W F LERTIRCYhES fiei d: while when the

AOB s ed ing .t { hdows ., ja_Audio 20 _( n)..a val ye between
" 8" gnd%%gﬁ“fsé%g%%%g*ég\%@nﬁf?‘Wrg&ugﬁggnuggdg\\%gﬁge?&ddi“ T he ACB
IS wittieweiduhmpe ieurehibubh i Rebween, bitt i 4 e

sanpl i ng freque?cy ?;—4‘giﬁé,éb§h'gl§a| ue " do&ggﬁ%?tégﬁﬂ?ﬁ—v?%% I el d.
Wien t hel sagptreng £3 egiBency %29 ,25vH4nlkHe daeovahue 5 50OQER" iswhen the
sanplin freguency 60 27 Novenber 2003 'rfO 001"40E, 1 PCTI J~00/033fu is
32kHz, tdve- Yakde " foEomumygercf OBaRpRMis firequisrey 48 24kHR2*2He val ue
"0011b", when the sanpling frequer cy is 22 CSkkHz, the value "0100h", and
when th&WAnBPPHg Froquaity ing. IEkTECSRRY vl veokBT0150e S FReCRufer of

Chamnel (15 R hEn R ol Ak I CoR e T BR R i
field, However, when an editing operation, such as the division
of an AOB, has been performed, the number of AOB_FRAMEs
included in an AOB ELEMENT at the start or énd of an AOB
may be less than a number calculated in this way. "
15 While no header or other special information is

provided for each AOB_ELEMENT, the data length of each’
AOB_ELEMENT is instead shown by a time search table.

{3-3_10-6 15} One Example of the
20 Playback Periocds of ACB ELEMENTs and AOB_FRAMES
FIG. 15 shows one example of the playback periods of
ACB_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

o)
¥

a plurality of AOB_ FRAMEs.
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whil e when two channels (i.e., stereo) is used, the value "001b" is witten
inthis field. to The twelve-bit field fronmbit b31 to bit 20 i%ﬁ&%%@&%o

for future use, as is the bit bC {17-5 22-11} ISRC An | SRC (I'nternationa
St andar d RegosgH4ag Code) is 15 witten in the TKA@. In FlG p@iupédigadar oken
| i nes extending fromthe "I SRC''" box show the content of the |ISRC. As shown
in the drawing,. the ISRC is conposed of ten bytes, with a Recording-item
code (#12) being witten into the four-bit field between bit b4 ar_d bit
b7. A Recording 20 code/ Recording-itemcode (#11) is witten in the
four-bit fieldXAetseewnbin FEGNdL D}t abl IAOBA FeddENTnjacode X1 BROATE, #9,
#8) is witten in the twelve-bit field between bit bl2 and bit. b23. A

Year - of - R&dok@Fn§ fc GOYRSRERE, FEFGORGSwr iMitlekf | #0 t REB25 Réf'ght P8BSt & i el d

b24 and bit_b31l. .sa _ 27 Novenber 2003 WB 00]' 40 ~Girm 0Q1 @ The
st Ouiore Gats S PSRETA Ofa 2 hy 1 SLaFCEPRIF 1 n e STUSBI-Civar

bet ween hjt..b32.an i 7 s i it fd ef R bite b40ra bi t
a5 and edar e s Ter et SnBlis 5&%?5?@5’%&%’2&%3%@@
(1 SRGs #1 e £-#2a0B3ETRMANT L § 8N il dMei sl xhRi te fiel debetwearnt & . bS8yand bit
b61 and the six-bit field between bit b64 and bit b69. A one-bit Vali dity
flag i s wdf¢eening &conérhiTMIRE| dndonposeda of 1l biybabkoaphadst hilkedan
description of |ISRC can be found in IS03901: 1986 _

' Docunentti HarPnEe fRAT I 01 P BEENEHH TRABF i HHSCBde TR AMPEST7- 5

22-12 23A- Bl T, The "Bl ock Information Tabl.e (BLT)" is.a table for

ot oo i eenl 5L R BT B A B e P i sk b r ER SRt vy s
23A and 23B... . hown, i 0 B T is OFFSET
fieldt hg%L %oyci/c\fﬁgibea}s&gzr%egl Bjﬁh'? rS grﬁgirh%géoft %uggg;edat?%gtg Ee- ;ﬁ%%?%k%‘??g}i%a‘n SZ

- DATAGf i elgh t hatoaeiupi @Saadiegict 4 r om the M hrdyt @itredtdico®/th byte; a

TMSRTE Ns field that occupies a 20 region fromthe 68th byte to the 71st
byte, an FNs I st TMSRTE field that occupies a region fromthe 72nd byte to
the 73rd :
. {3-3_10-7} BAOB_BLCCK , -
This completes the explanationof anACB _ELEMENT. The
following describes the concept of the ROB_BLOCKs .shown
15 on the third level of the data construc_t_io_n Qf an AOB file
given in FIG. 10. & e e
Each "ROB_BLOCK" is composed of valid AOB_ELEMENTs.
Only one ACB _BLOCK exists in each AOB_FILE. While an
AOB_ELEMENT has a playback period of around two seconds,
20 an AOB_BLOCK has a maximum playback period of 8.4 minutes.

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

25 The following describes in detail why the size of the
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byte, an FNs Last TMSRTE that occupies a region fromthe 74th byte to the
75th byte, an FNs M ddl e- TMSRTE field that qQccupies a region f@o th (7)2%5?
byte to the 77th byte, and 25 a TIME LENGTH field that occupie OVF@§?r
fromthe 78th 62 27 Novenber 2003 ~fO Q/ 74061 PCT/ 3f 901d%§;§%g7‘%ﬁ te to
the 79th BYR&/78kh of these fields is described in detail THI'OW ™ 17- s
22-12 23A-2} DATA Ofset 5 The rel ative address of the start of an ACB
BLOCK fromt_ ~e boundary between clusters is witten in the "DAT=. COc"FSET"
as a value given in byte units . This expresses the size of an invalid area

bet ween @i A0B.andA Nea A0B BLIODK is; CLo8 SXANRLe: L YAGNL AeUBSE ViRCok dS a

radi o broadcast on 10 a sh nmenory car as AOBs and wi shes to delete
an intro@atbdaf a track over which a DJ has. spoken, the DATA OFFSET in the
BIT can be set to have the track played back w thout the part including the
DJ's voice. 157i@n-5 20-d2023A Fprsdr DATA Tee datms| endidrwdfréancAOB BLOCK
expressed in byte units is witten in *SZ DATA'. By subtracting a val ue

pr oduced®§<Hadich§ aEC Ty PaFAC L8 VORE /DAL AFEEBE FRamSt RES FEe i (an

I nt eger m.lltiEJIe of the cluster. si size.of the 20 iknégl'd area

t hat >f ol Tows "Phe KB BEOBK & HR é%)&r‘?{j.g’f{r‘]%?% P35 BB OAFKTRERTE Ns The

total nuber; Ak MY, ENFRLES JNGHERE kAL ABNBLOTE Itk thRR 11

plavback apparatus could in theory refer to the data lengths

shown in the ADTS headers of AOB _FRAMEs, though this would

mean that theplayback apparatus would have to consecutively

10 detect 100 (2 seconds/20 milliseconds) AOB FRAMEs just to

skip two seconds of audio data. This would amount to an
excessivé processing load for the playback apparatus.

To recuce the processing load of a playback apparatus,

the read_addresses for data at tweo-second intervals can

15 be written into a time search table that is then réferred

to by the playback apparatus when performing a forward or

backward search. By writing information that enables read

addresses that are two or four seccnds ahead or behind to

be found gquicklyinto the time searchtable (suchinformation

20 being the data sizes of ACB_ELEMENTs), & playback apparatus

will only need to refer to this information when performing

a forward or backward search. The data size of audio data

with a plavback period of two seconds will depend on the

bitrate used when playing back the audio data. As stated

25 earlier, a bitrate in the range of 16Kbps to 144Kbps 1is
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27 Novenber 20D3 bVf DOOI 74061 Pi _T/Jf COY03300 {17-5 22-12 23A-5} "FNS 1st
TMBRTE", "P2ls mast TMBRTR' , "F' Ns Mddle TMSRTE, The number of, A3, . 56003
FRAI 4SEs included in the AOB ELEMENT positioned at the start of a presen?
ACB BLOCK i@oﬁ\%}ﬁﬁn 5 in "FNS 1st TMSRTE'. The nunber of A@BTHRAMESed Ncl
tided in the EMENT positioned at the end of the present AOB BLOCK is
witten in "FNs Last TMSRTE'. The nunber of AOB FRAMES included in each AOB
ELEMENT 10 apart fromthose at the start and the end of the present ACB
BLOCK, which is to say AOB ELEMENTS in the mddle of the AOB BLOCK, is

witten inseENSH ddhe dIWVBRIRSuntherpliaybaskapeti 0dcaf iant AOBsELEMINT i s
witten -i n the format shown in FIG 23Cin the "TI ME LENGITH' field 15 to

an accur acyllrce e er dengef friod E¥BderidEKbrs Xshalth), ito REES p3T44Ke®s' TI ME
LENGTH" field is 16-bits_|long.- Wen the. encoding. nethod used i n MPEG ACC
or MPEG L¥yelr3) - thehcpl apazRopeti 68 &8 tark MBS BRENT - stYRoS860a¢HHs, so
that the v e "2Q00" is witten in e "T E H fi.el 20.{17-5 22-13
23B} FI ngisg BfRovd? thet AlHFert I A FEF’*%%%S%% Sr&t@ydl‘ﬁﬁg“ &di e
TMRTEL. | e F 1 E %ﬁ he t opshi_p bet ween
t he séml?%%ﬂfﬁggt%n\(@yaﬁze Zt'%twﬁeéﬁgr#bc% 0 %Béﬁmkgﬁgsﬁﬁcrggegid%ﬁban'Am
ELEMENT ilneztng%%t?éf addiboygibenc20@3tW e Gb 1HR0d s P{+1Thh PPY)D330% m ddl e

of an AGB BL
This is because a 16-bit value is capable of expressing
a number in the range 0-64KB.
On the other hand, if the total data size of the time
10 search table needs to be restricted to 504 bytes (this being
the data size of the TKTMSRT described later), for example,
the maximum number of entries in the time search table can
be calculated as 504/2=252.
Since an entry is provided every two seconds, the
15  playback time corresponding to this maximum of 252 entries
is 504 seconds (=2s5*252), or, in other words, B8 minutes
and 24 seconds (=8.4 minutes). This means that setting the
maximum playback period for an AOB _BLOCK at 8.4 minutes
limits the data size of the time search table to 504 bytes.
20
{3-3_10-9} Regarding ACBs
This concludes the description of ACB BLOCKs. The
following describes AOBs.
The ROBs shown on the second level of FIG. 10 are regions

25 that have invalid areas at either end. Only one ROB is
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The rel ati onship between the sanpling-frequency and the nu~-nber of franes
included in the ACB ELEMEri T shown in FIG 23B is the sane as G304 N
FIG 14, which is 5 to say, the nunber of frames in an AOB EL depends
on t he sanphbir@iokr equency used. The nunber of frames wy tteef/ieoeiNs | st
TMSRTE" and "FNs Last TMSRTE'™ will fundanentally be the same as the nunber
witten.in "FDIS M ddl e TMSRTE", though when an invalid area is present tO
in the AOB ELEMENTS at the start and/or end of an AOB BLOCK, the val ues
given in "FNS-1st TMSR TE' and/or "FNS Last TMSRTE "will differ fromthe
val ue i mcreENSnM ddl eeIMSREER fS5le17-5 22-14 24} Exanple of a Stored AOB
ET.FMF . TS' ~' FI G, 24 shows the clusters 007 to OCE that store the AOB
conposed of AGBEELVENTHE a5 0B IELERENPAS LIFRE 3 BEI W AGTHR Y& e t he

i i he. Bl wh i d N FIG 29. AOB
P e b Be e Y Rk s e A e e R ik 55l AR er 00E

are indigcated.i why t trd I fl MLt R -eptries being
set ir. t eﬂlj‘%l ﬁ'fo?rcéélécéﬁﬁgf' A@eEL #%EF 0 ei@ %@Eﬁgﬁ%—? neijﬁi S

exanpl e adhenf.orss parin0f ACH IS EMENEHo: B35 Bhesst abh wofed hey AGR i s
stored in clTuster 007, while the 65 27 Novenber 2003 W-D 00/ 7406l

PCTI, TYQGEQB380 ilcastiagar i AfhaAOB HEITAVERE TRk atribbel énddef:atile 1AGR T s
stored in cluster OOE. The AOB ELEbi ENTS #1 to #4 occupy the regi on between
nd0 in GlTusketS0FPa% hg2itAcdluster 00E. As shown by arrow sdl in FIB. 24,
the SZ DATA in.tile BT T indicates 5. that AOB-ELEMENTS #1 to #4 occupy a
region fromt #éms? &Rt E F&s?’g? WlF‘BattﬁéxéﬁgLﬂgEadq aﬁtear 1§ogro so does
not i ndi:cat, tsher e i [ ' sers 007
and GOElt Etﬁ %%%ﬁo%@bcc%$g§%ég%ﬁé% %%@ﬁ#%d%et %&q%tdr{fe]?ghgn ., the AOB
al sayi nglaudesatybe pardis dRend@ rands Ugh tt hatssaren@r asenteicdcrEushers 007 and
OOE but are not occupi ed by AOB ELEMENT#1 or A03 ELEMENT#4. The DATA O f set
gi ven i n.1 tihee BRDEgifMiebe t he iFaifyt ' | ané sheagoeTupiled region ud0, which is
to say, a position value for the start of the AOCB ELEMENT#1 rel ative to the
start 15 of cluster 007. In FIG 24, the AOB ELEMENT#1 occupi es a region
frommdQ 4 n,cluyster .007 to mdl in cluster 008. This AOCB ELEMENT#| does not
occupy géf%ef-igrh@t—éré)bo& with the remaining part of the cluster being
occupi ed by 2 ENVENT IVENT q:cé:[E@i i o 3
m dway t hr oug% C 'usltEéér Oocgﬁ)hél?il%gway ?ﬁ)rnoug cﬁgtﬁe?ﬁ%O%QBlsn%%cyg way,
ACB1 £L EMOW 3 1By Kisei 15 koriefnesrfiske ghusd @f cogunda/lieseal. | ITHE fersmor ds;:
AOB ELEMENTS can be recorded w thout regard for the boundar_es between

cl ust er S.evEhk 125FTENSL 4 sth TWBRTE' el gintt AeBEI Tl shows thiseuserbeegabrf,r anes in
66 27 Novenmber 2003 WkJ 00/ 72061 PCx' | Jp00/.033t; 0 AOB ELEVMENT#1 that is

| ocat ed " F usher seesnAndcved, sArye FRe R APPSR T AR R BI T

Snore { BSUIREE oL IsesL, ACD, ELEVETTIHA. Ll 2 BEG LR Rt er s
included in these ACBs. »
20 The fifth level shows the titles of five contents
composedby theseAOBfiles. Inthisexample, the "contents"
are the five songs SongA, SongB, SongC, SongD, and Songk,
while the "title” is a music album composed of these five
songs. The broken lines AS1, AS1, AS3, . . . RAS7, and

25 AS8 show the correspondence between the ROB_BLOCKs and the
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5 without regard for the boundaries between clusters: The BIT provides

informatics showi ng the offset froma cluster boundary to an %Eﬁg/g% 3
and the nu~“tber of franes in each AOB ELEMENT. 10 {17-5 22-| e o?

the D7unbeyqef~fgzames given in each AOB EL.~~Nr (part 1) TherHbbowhng
descri bes how the r_u: nber of frames in each AGB ELEMENT given in the BIT

is used. This nunber of frames given in the BIT is used when forward or
backward 15 searchi snerformed. Asnentionedearlier, suchoperations play back
240 mlliseconds of data after first skipping data with a playback period
of two speendsinfldGwi2bcshone howAGB iERANEHxd:G, Wabchihdulttize @ ayedh back
next, is_set when performng forward search starting 20 from an AOB FRAME#X
in an ACEEEEENENT#{)IG-n b NoBwsFEGe 25 isHows eHet eageviklen taluguis 5@l ect s
forward sEgrch uring th% pl a bgch f AQB FRAME#X included in ACB
ELEMENT#y-PER BAEWS, Cft hr@ep‘g% ERt ¢&¥&nternittent pl ayback period (here,

240 m 1l iseco o (r) t he : er. of S, t, . respond
to this int erw%%¥e§%l%%¥%§&%ﬁ%§$ﬁd§%u% ﬁbéé@%l%&%

pl ayBack-per hot, ESdER 1 hERuRNOWS th6BkeNYLh 0fsdhe pgbhed) with a

t hat shoul dbeski ppedbet weeni nterm tt ent pl aybackperi ods (here, two seconds),
“f (skip plagpacshpax itde ofirthel romdtases ThatACBr Béshd o uded BKi p
time. Intermttent 5 playback is achieved by repeating the three procedures
(1) , RORFZaa(3yndesTenpBd wetbw plavbatherprapbaek phadiausssefers to

heaTSLSmhry, W1 4de TITVSRL ond, s 0 (e statt of s, {).ag, symbol 10
plavback period of 5.5 minutes. In this way, "AOBOO1l.SAL"

10 to "AOBJO3.SAL1"™ each correspond to a different song. The
sizxth level of FIG. 16 is a track sequence composed of tracks
TrackA to TrackE. These tracks TrackA~TrackE correspond
to the five songs SongA, SongB, Songc, SongD, and Songk,
and are each treated as a separate playback ‘unit.’

15 . On .the other hand, AOB#4 has a playback period of 8.4
minutes and is the first (or "head") part of the song SongD-
that has a playback period of 30.6 minutes. The AOB BLOCKs
included in AOB#5 and AOB#6.are middle parts of the song
SongD and also have playback periods of 8.4 minutes. The

20 AOB_BLOCK included in AOB#7 is the end part of the song
SongD and has a playback period of 5.4 minutes. In this
way, a 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

25 FIG. 16, every song included in an AOB file is subjected




mlliseconds. ~5 (3) The playback apparatus junps to the.start of he next
flag symbol (AOB ELEMENT). The AOB FRP. ME#x+1 that exists 2s+2400% frQMa,s
t heAOB FRAVE#X included in the AOB ELEMENT#y will definitely be present In
the AOB EbiyEMinstl. Wien specifying the 20 ACB FRAVE#Xx+1 t Bat: pdpq38240ns
fromthe AOB FRAME#X, the first address ef the next AOB ELEMENT#y+1l can be
i mredi ately cal cul ated by reading a TMSRT entryfrom the TKTMSRT, t hough a
pl ayback apparatus cannot know t he nunber of AOB FRAMES fromthe start
address of the AOB ELEMENT#y+1 to the 25 AOB FRAVE#x+? from the TNMSRT
entry, al 6fed GEXIRAAINGYenPRE280Pavicdor£Endsid meinehesi.os30-0 To cal cul ate
this nu.-nber of AOB FRAMES, i t is necessary to subtract,the total nunber
of franes incl tfed iFEPhENACE ELEMERAELy ¥ rOR T heth6tal L FR I EANG: Félshunber #x

showi ng osition_of fhe FRADIETx relative . to the start of t he ACB
o1 Ve Bt S = dnd B PO e Gons TBY EPRYiS AF neCARCEREL on of
t he rel agi fs esition ;Q =Xkl y#1, "FNS
st TVBRIETS SR ad:tsél“TﬁllgF?rg'T A R R R e B e
ELEMENT ape W i Ttentbn ltdwel B Be AAsr 1Baki e ;ab0yer 1 b8 dard-Ph2@PndB8q26A}

| 7se of the Nunber of Franmes given in each AOB EZEMENfi (part. 2) The nunber
o framesnweiacientimet eedBfdhi sabllso. used when the pl ayback apparatus

perfornms a tine search function 15 where playback starts at a point
i ndi cat e8SUSLIAP BT2Ae w code. In FIG 26A, shows how a pl ayback appar at us

can = specify e AQB ELENMENT and AOB_FRAME corresponding. to th | ayback
Start thme i ndFEs A BooThEOhs o H4 vhan COTRRRR Pe B3 ohfiance iAfom ti e
i ndi cat edby epr Mg iyndkgat b i LA+S iy set i he Jnp
Entry 11 ol e amt B yback enotrd e T om LA s eV T and 2
AOB_ftRA~f E1 posSidm oRudithatrgat i sEY udgiat 98 21akMens trehawgchquabh one2 25

~Tnp En try (sec)=(FNS-1st TMSRTE- F~F2ls m ddl e TMSRTE*y-F 69
the file "SD_Audio.TKM" includes the TrackManager.

" As mentioned as part of the explanation of the
presentaticn data, a plurality of BOB files store encoded
AOBs, though no other information, such as the playback

15 period of the AOBs, the names of the songs represented by
the A0OBs, or credits for the songwriter(s), is given. While
aplurality of ROBs are recorded inaplurality of AOB files,
noindicationastotheplaybackorderof the AOBs isprovided.
To inform a playback apparatus of such information, the

20 TrackManager and PlaylistManager are provided.’

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

gach give a variety of information, such as the playback

25 pericd of AOBs and the song names and songwriters of the
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27 Novenber 2003 WJ 00l 74062 x)*20nmsec PCTI: YOO f1 330D Since the "FNs i st
TMSRTE" and "FNs M ddl e TMSRTE" are provided in the BIT, thes

substituted into 5 Equation 2 to cal culate the AOB ELEMENT#y gszﬁgerzow :
FRPVE#X. Havh pghdene this, a playback apparatus can refer teck/ypgoldsIdSRT of
the AOB, calculate the first address of the AOB ELEMENT#y+2 (which is the
ty+2) """ AOB-ELEMENT in this AOB) ( and start the search for AOB FRAME#X
fromthis first 10 address. On finding the xth AOB- FRAVE, the pl ayback
apparatus starts the playback fromthis franme. In this way, the playback
appar at usrxanossafOBRye pl ayback of data fromthe tine indicated by Jnp
Entry (in seconds). In this way, a playback apparatus does.not have. ao: 15

search. for t he JADIE heager cpdritan ot CAOBEFRAVEST AFgafFy, FREEFS (£@ Perform
the search in, AOB ELEMEN, Ts that are given.) in the TVMSRT entries. in the
TKTVBRT 3L AESHS. PRaY DO Prajobek LSrm SELE CEtt TR b Ag bacR

posi tion spandj i_ndiC i at _hj d.:.20 In
t he sane Ir&%égwﬁgn ttﬁgr%%pgﬂngri%%gkg}gﬁﬁgﬁ%%é gléeg:gc%{]f%ﬁg i &r? is
used on g iJAGK-4PAlL F8cROMPOSET < s & P Uiabh tan Ofa AEBS b OR Pl ayBack
apparatus only needs to cal cul ate an AOB ELEMENT#y and AOB FRAME#X t hat
satisfy Egmattoghd deel dwe r2F uAfe st2t doxe mzero 2068 alNd DL B4B6Eorderisat i on

3 PCT! SPOO 0330G Jnp Entry (in seconds) Pl ayback period from AOB#1 to
AOB#N + (FNs®| 512 FSRERGH 13FRS3 i d 2 TT NBRIEL #R+ 9 PAO2QDAPE §68 The
total pl 6%)230‘& period of the ACBs from@%ok OB#n_is as foll O\gs. Tot al
Pl ayback Perivd 37 ofn 7eB3E 216 = 1'% "Fras e *RRTE (PATYLERE M ddl e
TVBRTE" (#=) * ber _gf . T ent.r i : aF ass1 MR kY = + "FNs
| st TI\/SRT‘éa F%%%H?F%‘%F%sp@ldfa‘%‘\%ﬁ%ﬁ#gﬁ?g?ﬁ@nﬁg?doﬁ&% entrlgte:g#%%t'Z)-Z) +
"FNs 1hasts JAVBRIESEHAs *2 " EM8 s to TMBRIEKs(#3) + ("FNs M ddl e TMBRTE"- (#3)*
Nunber 15 of -TMSRT entrieS (#3) -2)+"FNs Last TMSRTE" (#3) . . . + "FNs | st
TVSRTE" (#n) + (/EFE aWHidke- I§BBRTENe pRa)ylanberomis TMBRR enteired if#npf2) +
"FNs Last TMSRTE'(#n)-] *20nmsec Having cal cul ated an AOB#n, an  AOB
ELEVENT#;T2@K520 AORIFRaG Y ©RaPleatlilsrys momat PEniBciuied) Apbide
apparatu ef%&s &‘%’the TKTMSRT corresponding to the AOB#n+l, searches for
the xth FRAPEMAATEhe address at which the (y+2)t'' AOB ELE!’ % ENT
(i.e., AOB ELE # L siilan t b romthis
g ELEMENTAYS2) LA RP4L5 808 he A th St BELR KM Ry ¥ DRG] T O

15 .reference to the drawings. : U S R oI

{17-1_18} Detailed Composition _ | _

of the'PlaylistManager and TrackManager
FIG. 17 shows the detailed composition of the

20 PlaylistManager and TrackManager in this embodiment as a
nierarchy. 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 lines

indicating which items are being shown in more detail.

25 As shown in FIG. 17, the TrackManager is composed of
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27 Novenber 2003 wo oonoba PCTIJPOO U33Q0 {17-5 22-16 27A, B} Del ztion of
an AGB File and a TICS This conpl etes the explanation of all o%-”{, mber 2003
information included in the TKI. The foll ow ng descri bes how the TKI

updat ed i nptd@Asgdl owi ng four cases . In the 5 first case ($ap8bdomaad@ track
is deleted. In the second case (case2) a track is deleted and a new track

is recorded. In the third case (case3} two out of a plurality of tracks are
sel ected and conbined into a single track. Finally, in the curth case
(cased4) , one track is divided to produce |0 two tracks. The foll ow ng
descri besheasetaakhelefartuaacion s(TEL ¢t ed., BPGS4#R7A 4nd. 27B, shpw, t e
partial deletion of a track. The exanple in FIGS. 27A and 27B corresponds
to the TEASkWRAEgeFhehbwmkien Hme 10, afdeassiifess haret hafisara tchas

i ndi cated the %artj al deletion of Track B. The; AOB corresponding to TrackB
is recor 38F FPATEAEEH L TAPOBINT 8ROF & 285 36cPafed 1dittth afKHER Sk Thi @nfeans

that the et % . 2, . qSA. LS .aceonpani ed th tting o

" Unused" elg%ho'i:to%e'} o@%ﬁ@%ﬁ? %%&RF#?.“ %%)I_S é{laet'e %%?%em:; Oﬁgf SAT" 20
has beencdel gjedsand ‘tinuseds -hagxheen ﬁm%%@dﬂaﬁfm BLK ATR of TiCl #2
is shown in FIG 27B. Since "AOB002 . SAI" 'has been deleted, the region

that wasTharkerdeneceaupilert dymi AOBAO2TKGSA, Trihgxf rmead: t onbese{®: ag,unused
regi on. As nentioned above, the other change is tRat "Unused" is 25 set in
the TKi BERIXIR gPATKImXMhIgh t27tNovenbeetie08 el HDve7061a Rz {Ek;
TF001G3~0! 9 7-5 22-17 28A, B} Assignnment of 2KlIs ahen a new ACB is

r e~0~aaa“Fhe oIV ohr h§de $E19 boesT £8562. Wi eSaanew_thraeke i § TETMERF ted

alter the,del etj f track, 10_15 20 .2 | G 28A shoas the TrackManager
a_ter théhgé'l gsiél%ﬂe%f a%r gc%suﬁ%ssbééﬁ% ~teél7’5r?£‘?rred several tines. As shown in

F'1Gg 28A, if ﬂa@mtF@@szsﬂ£€S@Qﬁ%@%é@n%}]§@,e5&%1E&%#?a ingd. 1K1 #8
have been del eted, then "Unused" Is set in the TKI BLK ATR of these TKI.

Wi | e AO8itkl est &t e0del tedd n whechame ey @5acorvadi opakedatfa dhtées, the
Tr ackl\/anager is updated by nerely setting "Unused" in the TKI BLK ATR of
t e corr8spéndingy Uke. TXRESd _Mpansst fawerkiat whoge PRIt B KARFRE carigheet  at

"Unused" can g%oear at _different places i;a the_TrackManager. FIG' 28B
shows hoW&Sné&w THIS and THEBT iPR1BFe Iriad et whéR BYHES whos® ¥RE BLK ATR

is "Unu v t Ln.the .Tragk a Like 1n F 28A, the TKI#2,

TKI #4, ?ﬁ?ﬁg %ﬁi%@?géna 'FI?I i%?FF%@ %%r%agekaeasse, hused". In FIG

29B, 15t he new txa@hdwn BE, Whikidh 29Kk LOARASEd the TKTMSRT is composed
of a TMSRT Header and TMSRT entries #1, #2, #3 . . . #n.

{17-2_ 19} Correspondence of TKI with AOB files and AOBs
20 FIG. 19 shows how the TKTs shown in FIG. 17 correspond
to the AOB files and AOBs shown in FIG. 16. The boxes on
the first level in FIG. 19 show a sequence of tracks composed
of tracks Trackd to TrackE, the large frame on the second
level shows the TrackManager, while the third and fourth

25 levels show the eight AOB files given in FIG. 16. The eight
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of four AOBs. The unused TKIs used to record these AOBs are determ nod
according to the DPL TK SRPs cr can be freely chosen. In the p%zeﬁ&@%berzo 3
exanpl e, the unused TKlIs nunbered TKI#2, TKI#4, TKI#7, and TKI #8 are use

to record‘ggg?ﬂ@é for the new track. ?3 27 Novenber 200@%{,@0%3§0fi 1
0 I i

PCT/ JPOO1 nce these four AJBs conpose one track, "Head of Track" is
set in the TKI BLK ATR of TKI#2, "ivliddle of Track" is set in the TKI BLK
ATR of TKI#4 and TKI#7, and "Lnd of Track" is set in the TKI BLK ATRof

TKI#8. 5 The TKI LNK PTR in each of the four TKIS, TKI#2, TKI#4, TKI#7, and

TKI #8, ugad i conppserkhe iy Thackld S fet AOBaSshewahaw Fiig . Tk, form ng
the next part of TrackD, so that as showi by the arrows TL2, TL4, and TL7,

TKI #4 | @sttcampd e Tud NK PRl i KL #231 niKi#Eadlss SetathAy NBra0kB, Kl LNK
PTR of TKI#4, and TKI#8 is set in the TKI LNK PTR of TKI#7. After this,
the-fil &ragdBofzracrly anbRapAESAL'The aegogrd legrli shang tigedgst. sa1l”

having the sane nunbers as TKI#2, TK| #4, TKI #7, TKI #8, ar e produced, d, the
f our . ACBE 4%: c%%s@‘ﬁ@gﬁrécl are K{,Oﬁ K'l nz% g@%%ﬂﬁd‘?fcpe??c@yrﬁe

appr opri Yy setti. T, - TRy~ thi:g.f h track
TrackD cag‘lneelb%lerrgr?aglg%l %%&ﬁb%egf%#?g?ﬁggfégﬁﬁ ?ﬁgﬁ-‘é}*}sh ggg@ri bed
above, when @& eushbeatking W idiemont o126 thed nsh peapryi ¢andt8d, TKIs
in the TrackManager that are set as "Unused" are assigned as the TKIS to be
used forsdracksribdt rarmbée BEINOBY, 0ece0Nded. 025 74. .27. Novenber 2003 W |
DA 7A06i FfI T, JFOt710330i 7 {17-5 22-18 P9~1, B} Setti ngErox" TK2 wzen

Conbi ni ng TwoWirtdrKsh Is=anf Binewi fg- dezs rPpesethe fagdati Hg- of 2t BB2TKI when

conbi ni cks (case3). 5 FIGS. 29A ang ow, how the T e set
when TwdKYREKSSErE SO RCECt S5 oatite SAnHN 1] aeRe The RBambRa%en Fio
29A1b'se%fc§ﬁee§ggﬁd§.raccd(!flllé‘nﬁg;t?..re as bk Gnol SR —%E%ﬁ%ﬁé}%&%@nﬂ@e” the
user perftorms an editing operafion to combiné TrackC'and TrackE Info a ,
single tffaeke file "AOBOO3.SA1", and TKI#4 corresponds to the file
"AOB0O04.SA1". The correspondeénce between TKIs and
AOB_FRAMEs is shown by the arrows TAl, TA2, TA3, TA4 . ..
in FIG. 19. k
15 .. : 'In-this way, each TKI corresponds to a -different AOB
recorded in an AOB file and gives detailed information that’

applies only to the corresponding AOB.

{17-3_20} Data Composition of a TKIMSRT
20 The following describes the information that applies
to single AOBs reccrded 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

25 composition of the time search table header (TMSRT_Header).
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lo In this case, the AOBs that correspond to TrackC and TrackE are recorded
in the AOB files "AOB003. SA ". and "AOBOC8. SA1" whi ch correspongzhgmxmhﬁ% 3
and TKI#8, so that the TKI BLK ATRs of TKI#3 and TKI#8 are rewitien. &.
29B shows ¢ hgyJdk; BLK ATR of these TKIS after rewiting. 1%dfudohsz3089A
the TKI BLK ATRs of TKI#3 and TKI#8 is witten as "Track", but in FIG 29B
.the TKI BLK ATR of TKI#3 is rewitten to "Head of Track" and the TKI BLK
ATR of TKI#8 is rewitten as "End ef Track"”". By rewiting the TKI BLK ATRs
inthis way, the AOB files "AOB003. SA1" and 20 "AOB008. SA1" which
corresponfl TDGTRI &3 ahd THE®B "R ddr being dreatetzasopaighofbyarssy_gle
track, the new TrackC. This operation is acconpanied by the TKI LNK PTR of
TKI #3 be&nd rewmadenupocifndilcete TKei8s .t Weufdrde pact buiies | §raot ed
here that while the 25 TKI BLK ATRS in the TKI are rewitten, no, processing
is 7a 27'MBREnHE: 2003 WE 00/ 7dP | ErLESQTE, IERIEFVEIB0ANBerFdrinedato

physi cal Ly conbine the A08 files & 3. SAL" d " AOBC08. SA1". This is
because ﬁé%rfﬁﬁgﬁeﬁrgzghé%T%%E?;pg§%§§£+%6€é?1jigqgﬁrFﬁI eKeys, so that when
conbini ng ACB 4 i i T he: 1ece QP 1 es,5 for
each “AOB fi | e %oﬁlﬁli%ltet é\gg?% “the enj?: ;%%?eéqAG%ﬁi r‘rrer]leats\rll\lcélF‘:{HF;CS(;fr\&tg% =
re-encryphet hemsssul £D"r esthki 86t AULFXELSSE SEMPRUCESSiHige$ 0Bg. tALSO, an
AOB file conmbined i'n this way woul d be encrypted usi ng a single FiieKey,
whi ch wopk d seekeTHREE T dabiawdr dedckn éss "SedwleTMRAT arhery MNawies’ used to
produce 10 a. The TKI is origi nally designed so as to suppress the size of
t he- TKTMSRT; so that the physical conmbining of AOB files by an editing

~ cperatiop,woul d al carry.the risk of the.TKl b g, too large. 15 For
t he r_easg%_?oéi—%e_ﬁ %govg?e &l‘fjt}‘l% %%Pé‘ﬁ (?n%.éfﬁa?%cbrrplﬂne tracks leave the

AOB i | es in thekr oncrypied Skals andsane achiexed; Ry qeRisly, changing the

attributes given by the TKI"BLK ATRs. 20 (17-5 22-18 29A, B-1 30, 31}

Condi tiops FhatvsShaud debenSati sffi ed TWIRIE KD DI Thagldfackd dEhesTambgni ng of
tracks is performed by changing the TKI BLK ATR attributes as described
abcve, bt alhewAE@BSAOB, while the right side shows the corresponding

TKTMSRT. The AOB on the left side of FIG. 21 is composed
of a plurality of ROB ELEMENTs numbered #1, #2, %3 . . .

15  #n that occupy the regions numbered AR1, ARZ, AR3 . . .
ARn to the right. | _

The numbers such as 0", "320C0", "64200", "97000",
®"1203400", and "1240000" show the relative addresses of
areas AR1, AR2, AR3, ARn-1, ARn occupied by the AOB_ELEMENTs

20 with respect to the start of the AOB_BLOCK. As examples,
AOB ELEMENT#2 is recorded at apositionthat is atadistance
"32000" fromthe 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 1s

25 recorded at & position that is at a distance "1203400" from
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that are included in the conbined tracks should satisfy 25 the conditions
gi ven below. 76 27 November 2003 W) 00/74061 PCTI JP00/ 033; 75AybJehdbr 2003
condition is that the AOB that is to conpose a latter part of a new trac
reeds to have the same audio attributes (audio coding -

mode, bi t r at¥O 8YF¥Y ngf requency, nunmber of channel's, etc.) ad“tHERE™ hat
Is to conpose 5 the first part of the newtrack. If an AOB has differen+
audio attributes to the preceding or succeedi ng AOB, th>:; playback
apparatus will have to reset the operation. of the decoder, which nmakes
seanl ess {jis € wai nferiupt Rlaydack of consecutive AOBs difficult. to
The secon %oﬁaﬁtion'stt agg%n-t é9$Fack produced by the conbining, three

or nmore ACBs nede siRoQfl domley ACB=ELEMENTS nhoge shumRel 198t WEBNFRAMES i s
bel ow the requiredr_umcer for an "FNS M ddl e TMSRTE" cannot be 1 inked.

AOBS ar e axt@ssitdeddgitaon tandt yhes stepehdiodg tre wheB hBLODK ais helse one
AOB ELEMENT includes a sane nunber of AOCB FRAMES as the nunber of franes
sti pul at &R¥erPaf 'OINS MEEFa ITIVERIERS , TREATIFT HOBCi F&ISUIRS BPFeast one

AOB ELEMENT hayi ng t hi f AOB FF, A whi | e t.he Type2 AOB includ
s i A Rk R e R S PR S e
ELEMENTS i E L. ¥ = E",
and the gg%%ﬁal%%ﬁéﬁ%ﬁ%%#q§¥ﬁ%&%ﬁ%%%égﬁgfgghyggZTGSE%t%%ééy%gﬁ%%?Jggerinked
toget her aZbudhe bgasRitd osrehessecond eaedidd amdls Aozl ellravs. 77 27

Novenber 2003
Since the size of the region occupied by each
AOB_ELEMENT differs, it is necessary to inform a playback
10 apparatus in advance of the position of each AOB ELEMENT
inanAOBwhenperformingajumptothe start of an ACB_ELEMENT.
For this purpose, a plurality of TMSRT entries are given
in the TKTMSRT. The arrows RT1, RT2, RT3 . . . .RTn-1,
RTn show the correspondence between the regions 'ARl; AR2Z,
15 AR3 . *.. BARn-1, ARn occupied by each AOB_ELEMENT:and:
TMSRT entry#1,TMSRT entry#2,TMSRT entry#3. . . . 17 07
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 ARZ and
20 AR3 occupiedbyAOB ELEMENT#2 and AOB_ELEMENT#3 are written
in the TMSRT entries #2 and #3.
Since the occupied area ARl takes up the region from
thestartoftheAOBtothestartoftheAOS“ELEMENT#2"32000",
the size "32000" (=32000-0) iswritten in the TMSRT entry#l.

25 The occupied area AR2 takes up the region from the start
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wa oandas~ PCT/ JP730/ D3300 When t he playback apparatus reads AOBs
successively, it is preferable for a sufficient nunber of AbB FRyskkeli®03
accurrul ate in the buffer of the playback apparatus, though this cannot be
achi eved whghbhere are consecutive Type2 5 AOBs. In such cas€yr@fszos
underflow 1s Tikely to occur in the buffer of the playback apparatus, so
that uninterrupted playback by the playback apparatus can no | onger be
guaranteed. Therefore, in order to avoidsuch underfl ows, the second
condition stipulating that three or nore Type2 70 AOBs cannot be |inked

conti nuoggl y Hes ASRAEIEMENTRIA showsr Typet nAOBtavhi | @£FkkGe 30B shows two
exanpl es of Type2 AOBs. In FIG 30B, both: AOBs are conposed of |ess than

two AOB ECEVENEMEME#B rave ®f "t he cAGB: 8L EVENT S lizec| UBZAG 04 nunber of AOB
FRAMES that.is set. for-; an 15 "FNS M ddle TMSRTE'. Since the

absence, 6547 X0B3 BELBNENE 5=, Wikt h=bhe thuaber TYSREQE TFRANES -sefT %r an " FNS
Mddle TMBRTE". is the condition by which an AOB ig claaf'gieq§§s a_Type2
AOB, thi SCREEHEE nafea1 THESAOHE Hbwn® FHICR g & chalsified

as Tyﬁp62tﬁ8%§o?2%z1'ga@§m§n1&%gow{@ieﬂ@%.tgr%gelaﬁz\@@éfm[%&ﬁ?gg' ACBs

into a srngle t+ac t hi's conbining does not t+nvolve

l'i nki ng ef7bhrepe TypeR ACBse 4 heser AOBsomay=bechionkerh ¢ 9) fog Rraistagl e
track. FIG 31B shows the |inking of Typel +Type2+Type2+ 25 Type2+Typei AOBs

into a singtaet TaGERT Tansre¢dhi nilng tieilchr?8 wa/ hozeaben2003 ¥0=a0r ~~Do
PCT1 JPO0103300 result in there being three consecutive Tvpe2 ACBs, and so
i s prohi BRred. B5ke9- 8pxhs poaiBnl B CorbeEnishgtd TP ack8Swi th respect to

Crack shons_rRrBNrsia. 11 o0R Nt ekt E bk Plerof ipmiidrfgn. ' ©
10 "1240000", the size "36600™ (=1240000-1203400) is written

in the TMSRT entry#n-1.

{17~3 21-2} How the TKTMSRT is read
Inthis way, thedatasizes of AOB ELEMENTs are written
15 in a time search table. However, since the data length of
each-AOB_BLOCK is restricted to a maximum of &.4 minutes,
the total number of ACB ELEMENTs included in a single AOB
is limited to a predetermined number ("252" as shown in
FIG. 20) or less. Since the number of AOCB_ELEMENTS is
20 restricted, the number of TMSRT entries corresponding to
ROB _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
restricted, a playback apparatus can read and use TKIs in

25  the following way.
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AOB, the ce.-nbining can be perfornmed regardl ess ef whether 10 the first
part of this track is a Tvpel AOB or a Type2 AOB. FIG 32A sPO{\?Nt he (é%ﬁl%S
r I'n

where the last AOB in the first track is a Typel A03 ar_d the %\.;[emR

t he next tr‘glglrsg%%é?l so a Typel AOB. FIG 32B shows the case Wﬁéﬂfﬁ%ﬁ?' ast

AOB in the ack is a Typel AOB and the first AOBis in

track is a Type2 AOB. As the second condition is satisfied in both of these
‘cases, the illustrated tracks car_ be conbined into a single track. Wen
the last AOBin the first track is a Type2 AOB and the preceding AGB in the

first track is fnJypesl 8, geﬁggia?ydg ebalisack LA dencamy nagivbhh a

follow ng trac at starts wt pel reg ess of whe

first ACR:immeheifigstlayBaki ©@ Typen0RACE-@4da TyreZABe sEbGA13REC shows
the case where the first track ends with a Typel AOB and a Type2 AOB in

t hat or defXananthetseesndt2bnt 2 gokmstrar.t s Thiitsh o TypepoAGBNd-| GKBAR shows
t he case where, 79 27 November 2003 ' NO Qa/ 74061 ; ?CTi, T;?' 00J03300 the
first tratRPENER T ReACThER SAGBLARIDA S HATEK ABENAStAEE GPRELAES ¢ he
second track starts with a T A d a Typel, ACB i, n that qrder, . As
The.SdcoriiEBnite gt Lbalil LR GiiT P h8: RIS HERE Eodde TRE APFLS at od
tracks 5 be hed QLo i I ; t i ~Lra ends

W ih o TyEaB AR N re FReo g R, Shadi AR, Sorriettely S o
this firstittaekicapbersenbi rret Wthtast lHoOWTKI te@ekelshinsimgt scwW th a
Typel AOCB. FIG 32E shows the case where the first to track ends with two

Type2 AOBshaadfthaosdcgndOBr ack cstauet sewicty driTpdelcaAos tAs rie §&Jond
condition is satisfied in this case, the illustrated tracks can be conbi ned

into a singtd BREEK THIN ithi€Rinyi D WHeR PRBOEVaMES & 19 BeaBasised, an
i nves ti Lons -perfor to _see whether the 15 two tracks satisfy the
fi rs?oang&éégogaﬁcloorydﬂgonﬁgga &’.r{ecrfemtl%'tracks are only conbined if they

e gy En SR s T phijany g dencrh desatiey
capacity of the memory in the playback apparatus can be
minimized while still enabling special playback functions
such as forward and backward search to be realized. While

15 the present embodiment describes the case:where:the data
length from the first address of an AOB. ELEMENT to the first
address cf the next AOB__E_LEMENT iswrittenin the TMSRT entry,
relative addresses from the start of the AOB BLOCK to the
first addresses of ACB ELEMENTs may be written in there

20 instead.

{17-3 21-3} Specifying a Cluster
Including an AOB_ELEMENT
The following describes how an AOE_ELEMENT may be read
25 using the TKTMSRT. The TKTMSRT includes the size of each
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20 (1°3-5 22.-19 33A, B} Settings for the TRI Wien a Track is Divided FIGS.
33A and 33B.show exanpl es of when a single track is to be diVi?ﬁﬂo$é%my2003
produce two new tracks. For these 25 exanples, the content of e
TrackManager | he sane as 80 27 Novenber 2003 wa oanaosj .

pcr ~. r ~ooli waé%% in FIG 27, with the user being ass~,vne%cF6mﬁg9%m3
performed an editi ng operation that divides TrackC into two new tracks,
TrackC and TrackF. When TrackCis to be divided into a new TrackC and
TrackF, the AOB pile "AOB002. SA1" is generated 5 corresponding to TrackF.
FIG 33Achomssubl, TKNZHS: Sploasabnuapdimumbtt LhiscT ot dbeity
assigned tothe newy generated AOB fite "AOBOO “SAL". (17-BA22-1§ 33A, B-1
34A, B} rBEla1DGEUT themDitlest oty rit0 Intan es08, ~d st ey B Mabvgs t\Ween t he
AOB file "AOB003. SAL" is divided to produce "AOB002. SAL" the directory

ent ri es cands tFAT wiahates dtavef { e siequpdaced] gthien bpdaty hg ¢31 explediatkd

bel ow. FI G ' 34A shows how the SD-Audio Directory Entry in the SD-Audio 15
Di r ect oAt F IR cROFRE AR Wé thiadBoa3°SAFehel ongs™ $hE i FEén Détfore the
file_ is Q%yid d..The ACB file "AOB003. SAl" is divided into a plurality of
parts t hAE &re sF5Fed i cttefers 007, 008, 009, OOA . . . 00D, OOE. In
this case, the first cluster nunmber for the 20 ACB file "AOBOO3 . SAl"
given in the directory entry is witten as "007". The val ues (008), (009),
(00A) . Equa#d&P)1 (O00E) are also witten in the FAT val ues 007, 008, 009
O0OA . 00D corresponding to the clusters 007, 008, 009, OOA 00D. 25 When the
AOB fil eClAGBEO3 L SAITotsld ¥itdes TMERTaenictrs o8l £ ragy ANG évbBMENJF3 1' 1' O
44/ 749b4 PCTI, TPa4143344 | atter part becones the new ACB file "AOB002. SAL",
a "fil eFQEOE A LEMES e bxt eRS BN "CRRASE )" HurfbeRSEE X iS5t cl usters in
filf" for the new AOB file ' AOB002. SA1" are added to the SD Audio directory
ent{b. FIG 34B shows how 5 the SD-Audio Directory Entry in the SD Audi o

Di rect opy A0 wh} h ther AOR, Fid€o"fYPBRAS. 301y ; bel eRgs: hHEWELERRNGHIET
' to AOB_ELEMENT#y-1 + DATA Offset) mod Cluster size
‘ where c¢c=a mod b indicates that ¢ is the remainder

procduced when a is divided by b

13
The DATA_Offset is written in the BIT and is'described
later in this specification.
{17-4} TKTXI Da
20 This completes the explanationof the time searchtable

{TKTMSRT) . The following describes the
Track_Text_InformationDataArea(TKTXI_DA)recordedinthe
upper part of the TKTMSRT.

The Track Text Information Data Area (TKTXTI DA) is

25 used to store text information showing the artist namne,
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the ACB file "AOB003. SA1" has been divided. In FIG 34B, the cluster OOF
stores a copy of cluster 00B that includes the boundary indi ca%pgo‘%m?&%%
02. '

user when 10 dividing the file. The parts of the AOCB file "AOB

fol iow theyfastsgncl uded in the cluster 00B are stored in thig/Hhbisher s
00C, 00D, OOE as before. Since the first part of the AOB file "AOB002. SAl"
is stored in the. cluster OOF and the remaining parts are stored in-the
clusters OOC, 15 OOD, OOE, "OOF" is witten into the "nunber of
firstcluster. - in file" for the new AOB file "AOB002. SA1"; while:r(00Q)y
(00D) , (O0Ermanemsar, tiieret pt prioksdeT, whdestbeE, s0@C 00DrrR8Eion.
corresponding to the clusters O0OF, 00C, OOD; and OOE. 20 {17-5 22-19

33A B-2 JBA-SBIr®atiFapreli tas Ieiesr mitao s Ul TeRX § ih e MRk 1rRe dR81S owi ng
describes how the information fields in the TKI are set for the AOB fil a

" AOB002. "§M1"E8hE& this file has been obtained by updating the directory
entries 25 and the FAT val ues. Wen generating a TKI for a divided 82 27
Novenber 2003 1YO ODY 7~3061 P~'1'/3P00I 0330 track, there are two kinds of
infcrgatLﬁpqiS@ldggmn;the TKT_. These are (1) information that car. be cop
ed fromthe original TKI and (2) information obtained by updating the

i nformation i n THe farl owah gTét s cThesEKEXE I TOAT arelc ¢ SRe dSiarign d hepkar mer
type, while the blT, the TKTMS5R T and othem.infermati on fiel ds are the 1
atter typEIrS Aée Wt hTEYPE_ 5 | niforfa®i of 7Texistve¥rhd gedsertf enbodi ment

generates. a_TKI far a divided track by copying the.original TIKI to_produce
O el ard FOrMEhd Ao P 8d or QR0 B AE U s hat BERTRERT ar g
BT T in IS i R ati | A i or I J -~ FI G
SR showe { e oaEC e o TAEACE FRAE | Boae AGB IS i ded Frhe fi gt | evel
in Fi& 350 shewsetie trur "AGE BLENVENTEAOR R ENVENT# K AR & EMENT#2; AOB
ELEMENT#3, 15 and AOB ELEMENT#4. The data | engths of these AOB ELEMENTS are
set in t HETRKTRBRT 78R Y heaf pura yIMBERE pretriices HTKI#RB A3" andhédaudfic he
boundary bdl for the division is' set in AOB ELEMENT#2 in FIG 35A, AOB
ELEMENT#2 % 5 §Puitaead "TAtlo AORLAIR "rednont 3RS "meded pL oF Kt Hel PFRAEd Aocat ed

bef ore

t hat

"BIT". Note that only some of this information has been
shown in FIG. 17 to simplify the representation.
15
{17-5_22-1} TERGI
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
20 TKGI that was shown in FIG. 17 is arranged on the left side
of this drawing, and that the bit compositions of

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

{17-5_22-2} TRI_ID

18}
W

A unique ID for a TKI is written in the "TKI_ID". In
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20 the boundary bdl and a second region (2) conposed of the franmes |ocated
after the boundary bdl. FIG 35B shows the two AOBs AOB#1 and ﬁﬂ@%%mmyzmn
obt ai ned by dividing the ACB m dway t hough AOB ELEMENT#2. 25 83
Novenber 2Q03 obMos; DO/ 74051 PCTLTPOO/ D3300 (17-5 22-19 33A, B{&ﬂ%ﬁkmﬁﬁbtlag
of the BzT FIG 36 shows how the BIT is set when an AOB is divided as shown
in FIG 35. The AOB shown in FIG 35 is divided at the boundary bdl. The
AOB#1 produced by this division ~ includes the two AOB ELEMENTs AOB
ELEMENT#1 and AOB ELEMENT#2, while the other AOB#2 produced by this
d|V|S|onthacbmhﬁﬁmheemMMﬁim%i%ELEME%@ bACB EIRENENT#te AGB BELENENT#2, and
AOB ELEMENT#3. In FIG 36, these AOB ELEMENTS have al so been giver. :0 the
triangular flags to shoms the settings of the TMSRT entries included in the

TKI' S corrig g % e AOBs. The explanation will first focws on AOB#1
whi ch i siobf h| Y si on. AOB ELENENT#IandACB EhEMENT#2. that-are

i ncluded in AQ@#%chg%B%ygéqﬁﬁe{hgozﬁkg¥§l &59 usFerW%g' %éBégB#l is

handl ed as beifig” t'he co

ELEMBNT#2y, N AQBH] » has\;ot@ @@ée tﬁ@g@ﬁItNh%tv @@Qi;sﬁ m ats the.gnd . of rel uster
00A, but at t he boundary bdl that is present within cluster 00A, so that

the SZ DATA pore AB#letdglitednas the gwsitioh ¥ datahf rem tihe tegi on ndo
to the boundary bdl in cluster 00A. The "FNS 1st TMSRTE"' for ACB#1 is the
sane as Pebordlafiagsions whele ash& NS st TMERTEREAGT CAGBH1 di'f£8rs from

t he val ue . used before leISIOﬂ in that ndi.cat es .t.he nunb
frames f¥omtAE GSrtlof T AOS" EREVENAR To“é#%[rce 5 dll\?l o ¥ tha géﬁndary

bdl. 84 TKI number of TKI#2, and "3" is written as the TKI number

10 of TKI#3.

- {17-5_22-4} TKI_-SZ
The data size of the TKI in byte units is written in
the "TKI_SzZ". In FIG. 22, 1,024 bytes is given as the data
15 size of the TKI so that each TKI in the present embodiment

is 1,024 bytes long.

{17-5_22-5} TXI_LNK_PTR
The TKIN of the TKI to which the present TKI is linked
20 is written in the "TKI_LNK PTR". The following describes
such links between TKIs.
When a track is composed of a plurality of AOBs which
are recorded in a plurality of ROB files, these ROB files

will be managed as a single track by linking the plurality

25 of TKIs that correspond to these AOB files. To link a




27 Novenber 2003 BYO OO 749b7 PCf/JP0O0/033i ~~r The foll ow ng descri bes
AOB#2 which is qobtained by this division. AOB ELEMENT#l , AOCB Ebﬁmgugﬁgﬁﬁ@sd
AOB ELEMENT#3 that are included in AOB#2 occupy cluster 00B to cluster .

A uster 00k,d pstdages a copy of the 5 content o_° cluster O00fAcT/hBfyg:8@aSON
cluster OOF stores a copy of cluster OOA is that cluster O0OA is occupied by

AOB ELEMENT#2 in AOB#l, 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 | ength
that sta ~ts to net at the beginning of cluster OOF, but at the boundary
bdl that psupedsent chiTHIN, cltsierneGEssory Had $hewSZhBATKT oxf ACBH2 is
given as the amunt of data_fromthe start of _cl us ter 00B to a point

ni dway t HroRghidiSusta? tobR1ANS tFetaht ENedth BElendharieoPr&ssdtler 00F

occupi ed hy- IS . EL #1. . The of A %hggE #2 1.n--AOB#HI at is

i ncl uded f%Ifheﬁggﬁyxggﬁg{ﬁStEpeoaﬁegﬁo?ﬁdt%% C tgga%0§: %ﬁst%ﬁﬁe

excl uded Ja) B TSPt hat: +tihe fsaet-fHekd in the BIT of AOB#2 is
set at t e£§??§ of t%eQEa??ldﬁﬁihgﬁEngEN$§§iﬂb§Fﬁ AOB#1 included in
clustgr OOF. As can be seen from FTG 36, the division of the AOB result in
only the AOB ELEMENT that includes the boundary for the division being
divided into two and in the other AOB ELEMEDI Ts positioned before and after
the divided 25 AOB ELEMENT remaining unchanged. As a result, the 85 27
Novenber 2993 0¥ O Fh063FPCHF HEB03~~L90 ' "='i V Last TMBRTE" of AGB#2

is set at the nme value f.or the "A EL NT#4" bhefore the division, and
T s L i S

Lo say, ther negRersBf fd AES Ji @dle@zgnsﬁaﬁnp%trﬁet.h@@.f olrh-@ng g,

oundary once AOB ELEMENT#2 has been divided. QL7-5 22-19 33A B-4 37f

Settimg ofnfbemBSEon numbered #1 to 43 and #8 each correspcnd to
separate tracks, so nc information is set in their

.TKI;LNK_PTR. The track information

TKI#4;TKI#5,TKi#6,TKI#7 correspond to the four AOB files

that compose TrackD, so that the next track informatipn

15 1s indicated in.the TKI_LNK_PTR_quthese,TKIs.; As,sthp

by the arrows TL4, TLS, and TL6 in FIG.-19, "TKI#5" is set

inthe TKI_LNK PTROf TKI#4, "TKI#6" issetinthe TKI_LNK PTR

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

20 TKI LNK_PTRs given in the TKIs corresponding to these four

AQOB files and so find out that the four TKIs TKI#4 to TKI#7

and the four A0B files "AOBO04.SAL1" to "AQBOO7.3A1" compose

a single track, TrackD.

1~
L
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FIG 37 shows a nore specific exanple of changes in 10 the BITS as a result
of the division of a track. The left side of FIG 37 shows an
the settings of the BIT before division. In this BIT, the Dat af’fxcﬁ‘?}s%I-e'-'[‘tajerins003

set as "Xywolhsged DATA is set at "52428", and the TMSRTE Nﬁcmaﬁ}tﬁ@@t “n".

The FNs 1st TMSRTE is set at "80 frames'', 15 the FNs M ddle I's set
at "94 franmes",--and,;the:,-; FNs Last. TMSRTE is set at "50 frames". The
right side of FIG 37 shows the settings of two BITS produced by the
division of a track. Wen the AOB corresponding to the BIT on the left side
of FIG 8I7+s 22d7Vyi dexltasighewrin FIG 35A, the Data Ofset in the BIT
of the first track produced by the division is set at "X" like the track
bef ore divisi chihe ehg riSADATAL fi agpdenedTKA tahee daratkergtin " hef romt he
start to,the division point g and the TMBRTE_NS is set at "k" which shows
t he nu~- nbef_Z5-RofATRBRT ERtFiLes Flomiihe InFSrTAVERM ehley it o'itHelkt n 86
27 Nove 003 ~vt.3 QO 7406i PC T/J1P0010330p;...T ry. Thec | st
TVERTE . A RS RIGMI SARTE SR -Pas ECT oI5, T4 artis SO SRPNSEE  anres
in the (i BSs | T rViss| put 51 nee st he §inal, ,AOB ELEVENT
in tEeASCi%Ugf%V1 11 rgffoﬁr -éfkgérg%ﬁgggb? tlﬁ(-)rgl’TdEibili s?%nﬁlgnc'l 32 e’s gh'ep"
ACB_FRANEST the FNS: Lias sHMBRTEs| BeSely ate 'Ha 4 amdsg, dachhe Bl Biofsthe
second track pr "oduced by the division, the "Data Ofset" is set at "R',
the " SZ DATA" bi3s tsetb Il Heoingi nals SZHDATRC L 52428 »adat sel enfhik whtex

di vi sion point Q .and the TMSRTE Ns is set at "n-k+1" produced by adding
10 one (3BFSt A& Rt PITMERT tenthl ahatusednbal Soadddte At BILbsHasS & t he
divisio 0 %bre nunber of TMSRT entries fromthe kt" TMSRT entry to the
nt~ T eftry. The fNs M ddl e TMBRTE and ENs Last TMBRTE are-set at the

samggval ues asytbg BlIrhef kv [ [ 854 Q +13: SAY .+nd4 fraes” and
"50 franmes" respecti veer. (%?’Igrgl F@%&O&EW?% ttﬂfgaic%tok}eqt F?‘l*s second
track inubtdes i's94.pi+AEB ERAMER BRIt Bak Mk plthssseled i hife i NS | st
TVMBRTE of the BIT corresponding to thi's tfack. 20 {17-5 22-19 33A $-S 38}

Setting drend tBIT @ risdshons: s hBTTHEMBRT. aftiern dieveiman., TKEs

correspond to the same track, the value "001b" is written
inthe TKI_BLK_ATRof the first TKI (this setting ishereafter

15 referredtoas"Head_of_Track"},thevalue"OlOb"isvujtteﬁ
in the TKI BLK ATRs of the TKIs that correspond to AOBs
inthemiddle of the track {this settingis hereafter referred

to as "Midpoint_of Track"), and the value "011b™ is written

in the TKI_BLK ATR cof the TXI that corresponds to the AOB

20 at the end of the track {this setting is hereafter referred
toas "End of Track™). WhenaTKI isunusedbut a TKI region
exists, which is to say, when there is a deleted TKI, the
value "100b" is written in the TKI _BLK_ATR (this setting

1s hereafter referred to as "Unused”). When a TKI is unused

25 and no TKI region exists, the value "101b" is written in
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foll owi ng explains the settings of the TMSRT first. The Thi SRT of the first
track includes the TMSRT entries fromthe first TMSRT entry of,4{&eAE 2003
before division to the 25 kth TMSRT entry, which is to say, the TMBRT
entries #lwb@oB7s: 27 Novenber 2003 WI 00.~?d061 PCTI JPO018380&0#k300] t
shoul d be noted here that the AOB ELEMENT#k that includes the boundary for
the division only includes region (1) , so that the k" h TMSRT entry only
includes a data size 5 corresponding to this region (1) . The TMSRT of the
second track includes the TMSRT entries fromthe kth TMSRT entry of the ACB
bef ore diREsif&A_tBHLEHRTR." 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 10 the division only includes region (2), so that the kth

TVBRT enj - enp 1ol yiess 2 taha, st2ec00if eaPOpbng=o ddksagol on (2). The -

copyi ng | +s acconpani e di vi sron an pdati ng of the

TKTMBRT and t hen Bl Fo1anf; 0li¢eqkble. Jen@s ntRg Ise i 9 Qgaabionhas been
updated, -the TKls for the=new tracks produced by the division will be
conplset eTKI Bl Fl'Bafer waychsTrIed nc e mixtignpl ackhowrhe rAGEd i | B3, are not
decrypted; so that two tracks can be produced by dividing am AOB-file in
its er_cryptedstBebersimee thee viELoRLlél_AHPRACB eaF& 2&Idodst medni nvol ve

decrYPUISD. Sad.reeheryall g e, procesaIfD | gadalo 0L g gt gk can
cpost 8t PoiEg A £ roRSEl BB L5 vorl gl oRc B8 el anetop of
F?EESGLSP?%OEPEQC.E}?L‘?E;eEEh‘ fddr Phaynst MahagepaAs tshothaby st kel hrgoken

10 the TKI_BLK ATR of each of TKI#1l, TKI#2, TKI#3, and TKI#8
is set as "Track".

- The  TLK_BLK ATR of TKI#4 is set at "Head_of_ Track", -
the TLK_BLXK_ATR of TKI#7 is set at "End_of_Track”, and the
TLK_BLK _ATROf TKI#5and TKI#61is setat "Midpoint of Track®.

15 This means that the AOB file ("AOBOO4.SA1W)-qorres?qnding
to TKI#4 is thestartof a track, the AOB files ("AOB005.5A1"})
and ("RAOBOC6.SALl"} corresponding to TKI#5 and TKI#6' are
midpoints of the track, and the AOB file ("AOB007:SAL")
corresponding to TKI#7 is the end of a track.

20 By classifying the combinations of TKI and
corresponding AOB file in accordance with the settings of
theTKI_BLK ATRintheTKI, itcanbeseenthatthe combination
of TKI#1 and "AOB0O01.SA1"™ composes a first track (Tracka).
Likewise, thecombinationof TKI#2 and "AQORQ02.SAL" composes

25 a second track (TrackB) and the combination of TKI#3 and
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Pl ayl i st Manager shown is made up of PlaylistMar_ager Information (PLM3)
for managing the 5 Playlists stored in the flash nenory card

Playlist Information (DPLI) for managi ng all of the track stof%%N§§R?ﬁ2h03
flash mengypesabd 31, and Playlistinformation (PLI) #1, #2pct¥3podiface - -

#m Each PLI 1s information for a user-defined Playlist. As shown to by the
broken lines h'o, the DELI is conposed of Default Playlist General
Information (DRLA ), and Default-Playlist Track Search-Pointers (DPL TK

SRP) #1, #2, #3, #4 . . . #m As shown by the broken |lines h7, each PLI is
conposelroB Rl ZyfR3t Cenegadesnborgrairont ER@ ) (TABc kPl afhiest
Track_Search Pointers (PL TK SRP) #|, #2, #3, #4 . . . #m The DPL

r ef er r edoRy el dnf o&r T Xfldidmagad h" OB 00 3l { ot PBRPAG SWaYie VIR Fett he DPLI
has to indicate all_of the tracks stored in the flash nenory card, 52, a PL
foas SOPASE REVATT ot r da QY o SHakBin FAGICR g LRtor S 2ha

tracks. o THLs 1008R50YD VAN QLS PRSI || 1LES hoiaddie uset. Asopepresentalive

exanpl es he “USer “can genera _ nf ormet1 on Tndi catimg only his
(hery faxariie tIacks gadreheke thisy '%k?é"ééx%b&ﬂé%&mﬁgvt?ﬂ ekt a7t hggfl ash 25

menory card 3i, "or can have a playback apparatus 89 Novenber 2003 WO
00/ 744b1nBETL 77401 ( 133400 aekobntl €atiipaz genel atecRiay! imind bl ¢, mekeon t hat
only indicates tracks of a certain genre, out of a plurality of tracks

st ored tATPA@ Y beh aReFBLY Scand "FAOSEAE - S0k ' cohpasesu Bt hthR Ay ikt
Information in the flash menory card 5 31. (17--7 38} Nunmber of Playlists
and Thel FTB&¥E)Si zes As shown in FIG 18, a maxi mum of 99 Playlists can be
stored on one flash nmenory card 31. The conbi ned data 1D size of the

Pl ayl i st Manager-Information (PLM3d) and the Default Playlist T_nforniation

(DPld ) (s7aksediged akr2pR66npyt es. Each PLI has a fixed length of 512
bytes. The "DPL TK SRP"iTicl oded in the Default Playlist Information

i ncludes a "DPheTKIATRBacdhar 1B oTKIIN' £ rdkt heong) heprdeosked 155t he " PL
TK SRP" field included in a-PLI includes only a "PL TK SRP". The format of
t he DPLtIFR ATR DPEOTEEN, landciPe RRIEN #ilkedsorgesimgdingrte a9TKL17-8

39-1} Format .of DPL,TK _SRP 20 FIG_ 39A shows. the fo~: at of the DPL TK SRP.
In Fl G 39X A HEDPLATRIR i'sL B if et n +Ret8n TS oth bits in the DPL TK

SRP, while t LT I i Ln_th i T 10th to
12th bits in%@ﬁgﬁDﬁL§$§Z§RP§a?%h%%§£?ee%kf%rﬁiﬁFﬁ?gtéggﬂf?g%ﬁ%é'aﬁ? nunber
i's writégnink tWeaPhcIKN NGl gecutest88ck is written in the - =
TKI_PB_TMof the first TKI corresponding to the track, while
the playback period of the corresponding AOB is written

into the second and following TKIs for the track.

20 {17-5_22-10} TRI_AOB ATR
The encoding conditions used when producing an AOEB,
whichistosavinformationsuchas (1) the sampling frequency
at which the AOB recorded in the corresponding AOB file

was sampled, (2) the transfer bitrate, and (3) the number

25  of channels, is written in the "TKI_AOB ATR" in a TKI. The




27 Novenber 2003 WO 00! 74061 PG Tl J<'00/03",n~2 the Oth to 9th bits in the
DPL TK SRF. This enables a TKI to be specified. {17-9 39B} FOX@F@:%vePw 163
Ph TK S~ 5 FIG 39B shows the format of the PL TK SRP. This is a en-%it

fieldinwhich PL TKIN, which is to say, a TKO nunber, is J -
{17-8, 39A\-M§)}° Oggﬁré;ﬁési tion of DPZ~T1C ATR 10 The broken Iines %ﬂgﬁ%"’ﬁsz
that extend fromthe DPL TK ATR in F=G 39A show an exanpl e setting of the

DPL TK ATR. As can be seen fromthis drawing, the DPL TK ATR is set for a
DPL TK SRP in the same way as TKI BLK ATR is set for a TKI, which is to

say, thepDPlechoAdREiSTSEF tile 2RIODODIATAHAC K hownHeath oh thadlkcKdWl dpoi nt
of Track", and "End of Track". In"hore detail, when the TKI indicated by
t he TKI NLiseusddhaindeaneAudifr@hj ebe (ACE) &OBr 8§i%dndimgFI6. o8& .conpl et e
track is recorded in the ACB file corresponding 20 to the indicated TKI
(i.e., when thed TREGBLRZATRNST e FRP_ATR Trackemyosegdhelyalubitgob" is

set in the TK ATR' . en.the TKT .ir_dicat by.the TKIN_.s .used and
o AU OB RS KOS L AP FESRORITY L EOREF T 0 G 1= 5ot Fadk &
recor.dedsj.Q.t fi I pongh t i hdi 5 ;. £, Wwhen
he T BERATRor ene R Taan  hot ko aee Socs e rrrriaser s -
PG T/ 3P0O4 03311 2 Aheady ot h HEEK headdre) valueva00E 00 g0peti d RrtikeerDPL TK
ATR" . When the TKI indicated by the TKIN is used and an Audi o Object (AOB)
corr espanaitngthd sa fmielivdy phif e néckn i sheeBOBded iemadieACBoEbkeling

corresponding to_the 5 indicated TKI (i.e. when the TKI BLK ATR of the TKI
is "M dpe? HFBE-Fey@e ¥ (MRS valtie “orops 1@0GaP™ AStwelther TKWAFR . Wen

the TKT__ . nd] ted by the TKIN is. used and an Audi 9. Object (

Corr copaE b o S RratE FChr niT Bar P RuPutatt A bRE R e
corr@s Lng .t he, .di:cat.ed. 15,84 ele; ke TKI BLR ATR of the
TKI ]{gsp@% o l%réackggrf%?hel\c/s'gl‘ﬁ'é"'{g%?b"‘r?s %gf@ - et?% "DPL A1K ATR'.

Conversely, whefe tihecFKkel GdiccBbebD)eibedTKENthe noBsed andttden B region
is merely es tabl fished, which corresponds 15 to when a TKI has been

del et éd {heecightterpine £ il dBbKtWAER ¢fit Hel TKandsbitnb8ed" Wherh&haal ue -
T100D"- 18n 58! dTeskid ERE SR to mpEG-2 AAC (with ADTS header),
a value between "16" and "72" is written into this field,
15 while when the AOB is encoded according to MPEGl-layer:3#
(MP3), a value between "16" and "96" is written. . When'the.
RAOB is encoded according to MPEGl-layer 3 (MP3) LSF, a.value~
between "16" and "8Q" ié written into this field, '.whj_-le
when the AOB is encoded according to Windows Media Audio
20 (WMZ), a value between "8" and "16" is written.
The sampling frequency used when encoding the RCB is
written in the four-bit field between bit b7 and bit b4.
Wnen the sampling fregquency is 48kHz, the value "0000bL™

is written in this field. When the sampling frequency is

122
th

44 .1kHz, the value is "0001lk", when the sampling frequency
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When the TKI indicated by the TKIN is unused and no TKI region has been
established', which is to say, when a 20 TKI is in an initial

val ue "101b" is set in the "DPL TK ATR'. Since the nunber of aﬁ¥ﬁ%8F§&Q%03
witten inq, PPL TKIN, it is clear which of the pluralit f

correspon §5F§”§§th DPL TK SRP. The position of the DPL TK¥§%ﬂ?@§&?W% 25
Default Playlist Information shows when the AOB 92 27 Novenber 2003
1~,'fl 00/ 740fi7 PCT/JP00/J33~D corresponding to the TKI that in turn
corresponds to the DPL TK-SRP will be played back, i.e. , the ordinal

posi tion D32 hezAOBNA <tate: Def agho awhhsh. tAS aafeSuldg thegoekdrly of the
DPL TK SRP itens in the Default Playlist denotes 5 the order in which a

pl uralitis df4kHackshe Malbee pfagédpb'or whhent hbe meamds,imptEragpesdihe

pl ayback order of tracks . {17-9 40-1} Interrelationship Between the

Def aul t 18 aaf i SOXHZ £ of éit Yo ueTKl 0 18R& "A0RH4 | B eN0 LRSG SAOPSASE t he

interrelationship hetweep the Default Playll Jnformation, the TKI, and
t he AOB%ﬁ?%E?nfﬁéJ§%cb§gﬁztm€§% EG L*%nwd#ﬁi%vels inthis drawing are the

sane.as the fi , nd,. and t.hj | evel . s.jn. 19, .a S| a

Tr acf(Manager Fﬁ% u%?ﬁggéi é}ﬁt f}%{-ﬁm&% 3 éisghb?rjlgt%&glpi I%ng”. %%8e4gﬁ§li ffers
from Fl G: 831 Arihats boxzshewdig: the  Defiadht JAlaydhshnknf orinesioni sgi ven
on thefirst level. The eight small divisions shown in this box show t he

ei ght DRlorTd SBP) i helusked], ithet helbef A000P ay sttt efdrrmahiiens i€l upper
part of each division shows the DPL-TK ATR, while ?0 the | ower part shows
t he DPLWIKIDNe WBEBhEWR Bjaftiee b r ohsSDT1StELECIDES Wrd, the valmes 40,
DPL TK $§ﬁﬁé?gng TKI #1 are rel ated, gs 2&@ DPL TK SRP#2 and TKI#2, DPL TK
SRP#3 an #3-SaF PPESFK-BRPAU- 2L P4, 25 Looking at the DPL Ti: ATR

Looafls 10 Lhe o c IR 1R 598 =4 &7 alhwanher 8093 B0 0907408 e sorve

PC JF0O0/ 03~00 it can be séeén Rhas been set each of DPL TK

SRP#1, BRIr TK:SRR42,u ¥ IK $BPHZ < apd+DRg TK SRP#8. In other words, the
four conmbinations DPL TK SRP#L - TKI#1(~AOBOO .SAl "), DPL TK SRP#2 5 TKI #2

("AOBOOZ. SAL") , DPL TK SRP#3 --. TKI#3 ("AOB003.SAL") , DPL TK SRP#8 -.

TKI #8(" AOB008. SA1") correspond to four
{17-5 22-11} ISR ,

An ISRC (International Standard Recording Code) is
15 writteninthe TKEGI. In FIG. 22, the broken lines extending
from the "ISRC" box show the content of the ISRC. As shown
in the drawing,. the ISRC is composed of ten bytes, with
a Recording-item code (#1.2) being written into the four-bit
field between bit b4 and bit b7. A Recording
20 code/Recording-item code {#11) is written in the four-bit
field between bit b8 and bit bll.

A Recording Code (ISRC#10, #9, #8) is written in the
twelve-bit field between bit bl2 and bit b23. A
Year-of-Recording code (ISRC#6, #7) is written in the

25 eight-bit field b24 and bit b31l.
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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 10 "Track". | nsteadmbid¥®o3
DPL TK SRP#4 of DPL TK ATR is set at "Head of Track", the DPL TK ATR of DPL
TK SRP#7 i Sl-agd; "End of Track” and the DPL TK ATRs of DPh~feseRR%m and
DPL TK- SRP#6 are set at "M dp0| nt of-Track".' This neans that

TKI #4(" AOB0O04SA1"), which is'related , . IS to-DPL TK SRP#4, is the start
of a track,-- ~ w TKI#5("AOB005. SA1") and TKI #6(" AOB006. SA1"), which area’
respectively related to DPh TK SRP#5 and DPL TK SRP#6; are m ddle parts of
a track, and TKi# (FiAGBDAFWwSAL" odehi(is RS #36l dted #%) DRt WKL BBBHA71ni s t he
end of a track. 20 The DPL TK SRP entries in the Defaul tPlaylist show in
what or déhe [Fe- ABs tchi réspbativegt ®icadBrrnd sl &dbe: m%?e%lbabkt The

DPL TKINs of DPL TK SRP#1, #2, #3, #4 #8 1P t of
FIG 40 ﬂ%k%t%ﬁi&%f it A0 afd bit b&P, A%fllahBaﬁ nyt ggﬁg%( 1? (2)

(3) (4) 25.(8 e f " SAL: Q ;I' lawill 94
LY NoveSl S5 B o®%4(fléggw%oo1g§308&%g§grgyg§% o ?’% £,
"ACBO92 4 SATy 3 )CQI’SFWIQQJ_hOt_ﬁBI #Qlﬂbhtb%ﬁwe@eﬁ%lérﬁeﬁ?ﬁdeG :

" AOB003. SAT" correspondl r gto TiCA#3 wll be played back third, and

" AOB004. SAlY teor riespoaddnghto sTK-EA w fiebe béaw@cé'bamktfkmtﬁl‘ﬂtdamdSbiﬂt? 10
Al} Exanple Settings for the DefaultPlaylist and Playlist information FIG

41 shows bééanpl & satetritngs Viedridhiey Bb—‘f@@llS:PIraWﬁ%'t izng Qhe-bit field

Pl ayl i st Informatlo sln elO otatjon as G_ 40 | G. 41, the
box on tFé’Wﬁ’?%‘? I@ theA Eﬁll Sl S?%%“’gﬁolne ot%eféj% e&2Boxes on

Dot aul £ - i'a ‘%ﬁ%&éﬂ#&%ﬁ?% TR R e o bt ¢
Pl ayhj st ,S%&grghge%@dmd@vtgb@nqﬂglR(t:pe boxes illustrating each PLI show
three or four PL TK SRP val tes. The setting of the TKIN of each DPL TK SRP
i ncl uded
{17-5_22-12 23a-1} BIT
The "Block Information Table (BIT}" is a table for
managing an AOB BLOCK, and has the detailed composition
15 shown in FIGS. 23A and 23B. , T omgiuw
- . As shown in FIG. 23R, a BIT is composed of a DATA OFFSET
field that occupies a region from the 6.0th byte to the 63rd
byte, an SZ_DATA field that occupies a region from the 64th
byte to the 67th byte, a TMSRTE Ns field that occupies a
20 region fromthe 68thbyte to the 71st byte, an FNs_1lst TMSRTE
field that occupies a region from the 72nd byte to the 73rd
byte, an FNs_Last TMSRTE that occupies a region from the
74th byte to the 75th byte, an FNs Middle TMSRTE field that
occupies a region from the 76th byte to the 77th byte, and

25 a TIME_LENGTH field that occupies a region from the 78th
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in the Default Playlist Information is the same as in FIG 40. However, the
settings of the TKIN of the PL TK SRP 20 included in each PLI B gvember 2003
conpletely different to those in the DPL TK SRP. ;17-10 42} Correspondence
bet ween t SRP and the TKI 25 FIG 42 shows the cor

petveon { REOQE T S et 5003 - 00174061 3 Cvl 3POD! 43900 A U BEE and
the TKI using the sane notation as in FIG 40. In FIG a2, Pl aylist#l is
conposed of PL TK SRP#1, #2, #3. O these, #3 is witten as the PL TKT_N of
PL TK SRP#1, while #1 is witten as the PL TKIN of PL TK SRP#2 and #2 5 as
t he PL BQ%OEOPI;H@( BRPH3pyHE s means that- when tracks are played back
according to Playlist#l, a pI urallty of AOBs will be played back as shown
by the arrows Had) ¢f2xhek?®) firelde dsdete ACBEBedAGBH|deAOBE2DeRlawW! i st #2
is conposed of PL_TK SRP#l, #2, #3. O 10 these, #8 is witten as the PL
TKIN of PL TK SRP#1, while #3 is witten as the PL TKIN of PL TK SRP#2 and

#1 as t _I__ T '_N_ TK,S Thi ans that when tracks are played
back acg i 5?0 ‘aéjg%—f‘ EﬁZ%g‘%M%‘??gg of AOBs will be played back as
sho by the i Ous. 1(21) i (&?

\(l:\% isto sayk,{ﬁ?l“ﬁ“z%o%%%%%d%g%'#?eﬂrrgen;shgdrlg%%eig %gyl—l st ayl i st#3
'S conpases BEuRKAEK SRP#he et c st #4s. 14 her PELEKI Nofthhese PL TK SRP#L
to #4 are respectivély set as #8, #4, #3, and #1. This neans that when

tracks a‘r}:mma@é"d'SZCE'baeleaaémeo@'ngena_rpbaylensm#&s .a plhursatkpyesfsedOBs wi l |

be played back as follows. First, AOB#8 t hat con‘égoses TrackE |sﬂpl ayed back
as show¥iy stie aﬁrmmallmﬁeamem@#@- eBL6 T LerRICROBAR What

TrackD l.ayed back h he 2), After thi
ACBH3 aft? ACER1S38™ arer@%éc@?éa%g"ﬁr“&fp a8 T e 1o kA Tt & bl hyed

back, 96 Z A0 I3 f t he
arrE(\JNs (a?é)a %ﬁ%y speC| a Orz;‘(C))téfag %(IIalrd!:QlIg %}é @C\p/\%%(r%éat?r%ia%ﬂ%gnposed
of a pl waatt tyr of tHisk et the diKla munbers ebdihen stiatté DATA OFFSET

in the BIT can be set to have the track played back without

the part including-the DJ's veice.

15 {17-5_22-12 23A-3} SZ DATA
- The data length of an AOB_BLOCK expressed inbyte units:
is written in "SZ DATA". By subtracting a value produced
by adding the SZ DATA to the DATA Offset from the file size
(an integer multiple of the cluster size), the size of the

20 invalid area that follows the AOB_BLOCK can be found.
{17-5_22-12 23A~-4)} TMSRTE Ns

The total number of TMSRT_Entries inciuded in an

AOB BLOCK is written in "TMSRTE Ns".
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of the track is witten into the PL TK SRP entry. In nore 5 detail, while

the DPL TK SRP val ues given in the Default-Piaylist-Informti [
the four TKIs (TKI#4, TKI #S, TKI #6, TKI #7) that conpose TrackD, ?%eéﬁgﬂf%_’%g%

gi ven in -aysajoredsiPl ayl i st-1nformati on does not need to i ndpcateoabdos f our
TKls. For this reason, 10 PL TK-SRP#2 in Playlist#3 onl y indicates TKI#4
out of TKI#4 to TKT_#7. On the other hand, a DPLT_ includihg a plurality of
DK TK SRP has a data size that is no greater than one sector and is al ways
| oaded into the RAM of a playback apparatus. 15 Wen tracks are played back
accor di nfi¥o5a Ray2j 8BAtTe pPlRAybatktapfp@RARS,refers to the DK TK SRPs
that-are loaded into its RAM and so_can search faor,_TKIs_at _high speed. To

pl ay back TKl's (AOBs)" ¥Fndas PITHRRERD /{"EAlS I end™ERER "t he TKI nunber
f the first TKI _, | ayb . 2 B, ded
" i ts RaM basede PPRESTRE SRAL ParO D, IRALSRRa R L8 A TSR et her
the cur[ggg &Eﬁ%%és £opposed, ok prlaugggistehtpf}\dﬂ(_ﬂiobk $Q, W& tfyback

appar at ekecutes the appropriate pro ure for ptaying back all of the
corrgspongdi ngnNEKIss € AGRSRTF25, As descri bed above, the Default Playlist and
a 97 27 Novenber 2003 1VO 00l 74061 PCTIJPOO 03300 plurality of PLIs are
witten in thefPeayhinberMafafor, FHANE $ florehtdpbaybatkeck@Br EIEENK i tten
in the DPL TKINs and PL TKINs of the DPL TK SRPs and PL_ TK SRPS conposing
such pl a&9Ppsti®ngqd Peckhrsepdsefbi-Bet BpR S TackRORLPrEdi-ff ¥Fdit ™S or der s.

By of fering,a.,variet Jback orders to the user in this way, the user
can be gjrr\’len%?lﬁe—ffﬁﬁeggﬁs f*there being a nunber of nusic al bu.-ns

stored in the 4} ash.gBaprye ¢aisl Bhavils sRECL@edIotechohends Ehaluie data
size of .the 10 DPL TK SRP corresponding to an ACB file is Small (at no

nor eot haipabwo fiytesihovhi ke the detarsi Zrdof HeheerlKlofothespardiat to an
AOB file is large (at up to |; 024 bytes) . Wen reordering the TKI in the
Tr ackMar@gr B1&Q%y gehhohbés d¢fo avtesReB_ReEHENT Hel natbet 3idiel g 1akh

menorycard-31'; 15 but when:the DPL "TK SRPs ar eﬁiéﬁor der eigTEq the -- Default
Pl ayl i sttienforRtOnbr aPlS Wi hF §eBartTbe PEFLHH-REFS_THS - =

The playback period of an ROB_ELEMENT is written in
the format shown in FIG. 23C in the "TIME LENGTH" field
15 to an accuracy in the order of m.illirseconds._ As sh,o?;nuin; &3
FIG.-23C, the "TIME LENGTH" field is 16-bits long. When
the encoding method used in MPEG-ACC or MPEG-Layer3, the’
playback period of an AOB ELEMENT is two se;conds_, so that
the value "2000" is written in the "TIME_LENGTH" field.
20
{17-5_22-13_23B}
FIG. 23B shows the number of ROE_FRAMEs indicated by
"FNs_Middle TMRTE". In the same way as FIG. 14, FIG. 23B
shows the relationship between the sampling frequency and

25 the number of AOB_FRAMEs included in an AOB_ELEMENT in the
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with fewer accesses to the flash nenory.card-31."'-- ----- In view of this,
when the r_avigation data is edited, the order of the DPL TK |
Default Playlist is 20 actively changed in accordance with th?ﬁ?ﬁ?ﬁﬁ%}r%os
operation, while the order of the TKI in the TrackManager is_left unchanged
B e
7

in spite 8O PHEOEYi ting operation. ;17-9 4D-2 43A B} Reor défi

TK SRP 25 The foll ow ng descri bes an editing operation that 98 2
Noverber 2003 WO DDI 7a061 PCTI JPCDI D33DD changes the pl ayback order of
tracks by reordering the DPL TK SRPs in the Default Playlist _Informtion.

FIGS. 43A apd_ 4 0 e.e | a of the reordering of tracks. The

setti ng@‘@%egng}T\%%hégquKl sin FIG 43A are 5 the sane as in FIG
40. _rn FIG 404 stdhe, PPLAIKLN ba (Rl TK SBP#8rbs 196t MtedKb#dy whid e the
DPL TKIN in DPL TK SRP#8 1s sét at TKI#8. The foll owng describes the case
when these BRInI&rSRPsfwiiz d herdhidédoitl thesADm FIEMENTAsacen in

interchanged. 1D The nunbers (1)-(2) (3) (4) (5) {6) (.r) (8).in FIG 43B
show t h&Td aybakk ier d8re of ameacks tHider stigiver eUﬁltFﬁé-o;}e’iratW hCh| E5shoul d

be noted here that while the playback order .17 43A i s TrackA,

Tr ackB, “Fr &K0, ﬁ*ﬁﬁcqzanb?rra@é,rnarmeﬁ G438 3&%%%&%?655@ R SRP#3
and DPL_TK SRP#815_are_interchanged,in ault Pl i W) ion, so
Chat tnEHT SR e SEeF By BaS 1 n 1ihe B e e ee RO R

TrackD, 5 facﬂg@s hat hissweyr Lhe playbaek or densefetr agks: can be easily
changed by changi ngthe order of the DPL TK™SRPs in the Default Playli st

| nf or maFierHa28n\W8illes the ahevezxpl asatinen deabsrwiwtrtl tarerdihi ng operati on
t hat changes the order of tracks, the following will describe the follow ng
four opdFats onsdtAat TSBTEXpl Bhaedhvive Ar28 gettal bd @i BEngEsSER it he

25 3 sodonineiRe o SHSI Ghete Ththenar nBE 0T S AR d T PGS

the values given in "FNs lst TMSRTE" and/or

e APL

"FNS;Las‘t_TMSRTE" will differ from the value in

"FNs_Middle TMSRTE".

15 {17-5_22-14 24} Example of a Stored AOB_ELEMENT
FIG. 24 shows the clusters 0C7 to 00E that store the
AOB composed of ROB ELEMENT#1 to AOCB_ELEMENT#4. The *
following describes the settings in the BIT when an AOB
is stored as shown in FIG. 24. AOB_ELEMENT#1 to
20 AOB_ELEMENT#4 that are stored in cluster 007 to cluster
Q00E are indicated in FIG. 24 by the triangular flags, with
TMSRT entries being set in the TKI for eachof AOB ELEMENT#1
to AOB_ELEMENT#4.
In this example, the first part of ACB_ELEMENT#1 at

the start of the AOBR is stored in cluster 007, while the

>
w7
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27 Novenber 2003 WD 00/ 7406i PC ~' LTPfl O 03300 case (case3) where two
freely selected tracks are conbined to produce a new track, ang @ov%@;lértz@m
case (cased4) where a track is divided to produce two new t r acks

40- 3 44A, By bekgkion of a Track The foll owi ng describes easgeh; whei8oA
track is deleted FI GS. 44A and 44B show how the Default Playlist,

Trackbi anager, and AOB fil es are updated when, out of the DefaultPlaylist
shown in FIG 40, DPL TK SRP#2 and TKI#2 1D are deleted. In these draw ngs,
the sane part of an AOB is del eted as in FIG 27 that was used to describe
t he del etlizort gfamat TKE AORSEAEMESNT#4 dthecrsecond,of Hihe BORNDS fouetrad- | evel s
in FT_G 44A and 44B are the same as in FIG_ 27 . The difference with

FI G 27i stifafberdd T Ofi%ay| iTte PAEQERENBRT Brict ¢A H§ %Capm Eu}ﬁalqwl%? DPL TK

SRPS t firsg-=l Th t
exanp:Z qugegﬁﬁ% @Hﬁaéégésﬁggﬁ Qﬂé5%§@$fdé}gﬁé§ ??aé% Coﬁ%%§§a %FpEEEG$K

SRP#2-->,T Iﬁtgg"A 2: SA rpzm? h; theythinek: I n

FI G 44Ab I n |sq§gge §Dé %?%d PrgﬂlDEFauﬁ%kgl %gt

| nf or grat t%@@b@%ﬁtﬁmpﬁ%lt Q@% H%c #8a aF 8geaeh et 1P é)ﬁ/a_@ae pl ace
in the playback order so as to fill the place in the order freed by the

del et i onodf dARLs T&Kr SRPR2 o285 hvhemd kef DRl ITKe BRPEEar e mtbvead dipe s nndhi s way,
t he 100 27 November 2003 '4VO0 L'1ii74D61 _
indicate that there are the invalid areas ud0 and udl in
clusters 007 and 00E that are not occupied by an ACB_ELEMENT.
On the other hand, the AOBR also includes the parts
10 ud0 and udl that are present in clusters 007 and 00E but
are not occupied by ROB_ELEMENT#1 or AO3 ELEMENT#4. The
DATA Offset givén in the BIT gives 'the length of the
unoccupied regibn ud0, which is to say, a pqsitiog‘value
for the start of the AOB ELEMENT#1l relative to the start
15 of cluster 007. _ T e E I
In FIG. 24, the AOB_ ELEMENT“l occuples a reglon from
md¢ in cluster 007 to mdl in cluster 008
This AOB ELEMENT#Idoesnotoccupyallofcﬂuster008
with the remaining part of the cluster being occupied by
20 ROB_ELEMENT#2. RAOB_ELEMENT#4 occupies a region from md3
midway through cluster 00C to md4 midway through cluster
00E. Inthisway,AOB_ELEMENTsmaybestoredacrosscluster
boundaries, or in other words, AOB ELEMENTs can be recorded

without regard for the boundaries between clusters. The

25 "FNs_lst TMSRTE" in the BIT shows the number of frames in



pCTI JT401033d~7 final DPL TK SRP#8 is set as "Unused". On the other hand,
the TKI corresponding to the deleted part is set as "Unused" %@QMGerlzﬁos
FIGS. 27A and 27B wi thout other TKIS being noved to fill the gap created by
t he del eti etion of the 5 TKI is also acconpanied b ion cf
the acn TR IBboS QALs I n i vay, DPL TK SRPS are mows JE’SQ’?%%E

pl ayback order but TKlIs are not noved, so that in FIG 44B only the DPL
TKINs in the DPL TK SRPs are updated. For this exanple, 10 the DPL TKIN in
DPL TK SRP#2 is set so as to indicate TKI#3 as shown, by the arrow DT11l, the
DPL TKI Nuhp BRIEMIrBRPAT 46 1381 n88 12 £ ENdsgals Eﬁb‘d?#éna&}@@pmbyet he
arrow DT12, “the DPL TKIN in DPL TK SRP#4 is set so as to indicate TKI#5,

and the PRe TKNB iUa HPLTMERERP#In iths @I B Glasws dhiadiwster | TKiateées The DPL
TKIN in DPL TK SRP#8 that has been set at " l_Jnused" is set so as to indicate
TKI #2; asnshown BRENRBT&Ar 6WwalTi® Mpeatact fackeliss garst Q@C 9 ©FE- TK SRP

used for follown tracks in the pl Sé@qfk orde ar,e %J\.S/ whi | e, 2D t he
TK. T corresponéang &5 e dehE Bl k ?s“@@t %dpo\?/rhqjeo?%ﬁal ni ng

t, tep
ggcgﬁ;agrgggl%utpqseémﬁ@ %')QT a sb ndﬁgéﬁ%lpyeés%%ésw'tﬁLgilﬁ(r%gcdeésss:q(rjlg Foad when

edi ting éﬁa%sov%%ielso|1ch217rpi\@i/§nb§rxo%9.% o O A6 Rorh 4 $R00403800 (
17-9 4D-4 ~SA B} p..ssignnment of TIC2s w.™ en Recording Tracks The foll ow ng

descri beBoQ&&ﬁZry\/rtenaa ReW ELAMENS areddrideddmibs pve D tdree paitiedcdel eti on
of a track. FIGS. 45A and 45B show how an operation that wites a new TKI 5
and DPL ARBSER.HMENEEf or med when an "Unused" TKI and DP:~ TK SRP are
present. These drawings are largely the sane as FIGS. 28A and 28B that were
used to explain the assignnment of a new TKI tc a TKI set at "Unused". The

seco r o] t v Lﬂ:fﬁ’l" A i as
the i rs%t'ﬂ'?hg-3 g:{'/jé-i-ggl ncljégGg% g%% an % #ﬁé&:%ﬁ% e rﬁrﬁt%e'?\%eée%q?hese
drawl ngsabs tHadhpilre fibasty l1evels in FIGS. 4'5A ad 45B show t he

- Defaul t-Pl ayt i st Inforrratl on conposed of a plurality of DPL TK SRP. In FIG
45A, the DPL T’KbSREééL_mnﬂdj DR - TKeSRPARarens et uabetUnfs dd'amen: inhe
other. hand, ;-in FIG 28 the TKI#2, TKI#4, TKI#5, TKI#~, TKI#8"are set_as

" Unused" eawhi PEBTIEIENBNT ag1ivenusadt har BIST dSeht oFer e TiHeP tHEMRS nPhe

?—Latcﬁg/a[)gggmetst %ehggggf% %gr '#Eg‘lstTF%s L?sree:dperglen %qoer‘wardng UL Qe gnot her
15 searchisperformed. Asmentionedearlier, suchoperations -
play back 240 milliseconds of data after first' skipping

data with a playback period of two seconds. “

FI1G. 25 shows how AOB_FRAME#x+1, which shouldbe played
back next, is set when performing forward search starting

20 from an AOB FRAME#x in an AOB_ELEMENT#y in an AOCB.

FIG. 25 shows the case when a user selects forward
search during the playback of ACOB_FRAME#x included in
AOB"_ELEMENT'#y. InFIG. 25, "t" represents the intermittent
playback peried (here, 240 milliseconds), "f£(t)" shows the

25 number of frames that correspond to this intermittent
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This results fromthe used DPL TK SRPs bei ng noved up in
theDefaul t _Playlist-Information as described above, while no sigh i p
is perforned for TKIs The foll ow ng expl anati on descri bes the casggﬁﬁg%g%%
TrackD compesegsed; four AOBs is witten. The TKls for thesepdf¥2rcon®ito
Novenber 2003 W 00/ 7406i PC T!3POQ 033L~~ four AOBs are respectively
witten into the follow ng "Unused" TK TS in the TrackManager: TKI#2;

TKI #4; TKI #7; and TKI#8. The DPL TK SRPs for these four AOBs are witten in
5 DPL TK SRP#4 to DPL TK SRP#7 in the Default Plavlist T nfornation. Since
t hese fopdaAGBsck @wioseda 'singbetimackshove DR IROQATR of R PEKCISRPH~ i s
set at "Head of Track", the DPL TK ATRs of DPL TK SRP#5 and .DPL TK SRP#o'
are see abaOparéddre skiaped hrdvERa 10 tEPRITK ATRPIAPIC RIS | S Set

at "End Track". The DPL. TKIN,of DPL TK SRP#4 _is_set TKL#2, the DPL
TKIN of DBETK SRER5SSEORESA, tﬁésggﬁ_ﬁqr?\? f B}BE“FKQ%#E‘“E %=, and
t he DPL L T e TKL#8.+. 4 - setting t e, Py JKkLNs, -and DPL
TK ATRS T a_%l%q #are _manaigen(]i S he
fourtfi praekaliiackdachl 4 2RO¥EpREACASSILAG tArwe pecicedieréormd, for
"Unused" TKI's, though this has no effect on the other TKIs 20 TKI#1, TKI#2,
TKI #3, an@)TKlarkl &s)wassaisioeiebedsayin FIGS. 28A and 288. {17-9 40-5

46A, B} Case3: Conbining Tracks The foll ow ng descri bes the updating of the
25 Default Playlist Information when tracks are conbi ned 103 27 Novenber

2003 LS O, , 7al 1033 _=5'.Cl/ JF0010~3CA4 (i.e., . in case3 I 6 nd 46B show
one exarrpl(,le?ofr‘zgﬁep& arﬁ]ﬁga%?aFﬁgélﬁs.refe‘s 25 EHe 'fM@T_én%ray %
the TKTMSRT. and jumps to the start of the flag symbcl

10 (ACB_ELEMENT) .

(2} The playback apparatus performs playback for 240

milliseconds.

15 (3) The playback apparatus jumps to the start of the next
flag symbol (AOB_ELEMENT) . e SRR
The AOB_FRAME#x+1 that exists 2s+240ms from the. ..
AOB FRAME#x included in the AOB _ELEMENT#y will definitely
be present in the AOB_ELEMENT#y+l. When specifying the
20 RAOB_FRAME#x+1 that is 2s+240ms from the AOB_FRAME#x, the
first address of the next AOB_ELEMENT#y+1 can be immediately
calculatedby reading a TMSRT entry from the TKTMSRT, though
a playback apparatus cannot know the number of AOB_FRAMESs
from the start address of the AQOB ELEMENT#y+l to the
25 AOB_FRAME#x+1 from the TMSRT entry alone.
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These drawi ngs are largely the same as FIGS. 29A and 29B that were used to

expl ain the conbining of TKT_s. The 5 second, third, and fourth J
FI GS. 46A and 46B are the sanme as the first two levels in FI Gsﬁ.hlé‘%ﬁ%g%(;oas

29B. The difference between these figures is that the first |leyels in FIGS
46A and A6BYHSR! Def aul t- Pl ayl i st-1nformation, in which DPT_C?%@ is set
at "Unused" and is related 1o to TKI#2 that is also set at "Unused". Wen
an editing operation conbining tracks is perforned for AOB fil es and TKI S
as shown in FIGS. 29A-and' 29B, the contents of DPL TK SRP#3 to DPL TK SRP#6
are each nov doyn an , 0 IK .S LS ,Shown

o Thne: Ty ofof oﬁ???ﬁe%e‘?%*gcﬁ)‘}@%&? R R s Tl e p a2 6
... andcd6BubtihecTKitscareo 8d sonupdaleds rag rehyd i AcELGSd -2n 9Bheand 29B.

; 17-9 40-6 47A, 8} Cased4: Division of a Track 20 The foll ow ng describes the
updat i OB ETHMIDETawl tfrRimyilisttohhdr met | ([dr) viblea autbacki [ ssowidgd
(cased). FIGS. 47A and 47B show one exanpl e of the division of a track.
These drla®i R§S I eCTaPdeli et RORFBRANE N G2 1P513sATand BB EHaE @ére used

to explain di, visl. f TKls. .0 27 enber. 2003 .VYO DD ' 74D6H
PLT?&D%’%S%@%—%%%ﬁﬁgécﬁﬁ' a&?t Fﬁ(r“é ] Ié\k}xn IFF%%?péL AN o 49B are the
sane as.i fig.st lev I I 3A a B . .T i..f et ween
t hese ?Slﬁlﬁ %5'132 t’% %?Cta}qi“eﬂ:%%?oﬁe\% %ﬁ"FT%g.a%eagga%B%%fmgngf aul t

Pl ayl i sé£ afor makMar<-bl iith abibclIPRI=NKE SRR#8: he stz at stUnugsdfgand i s
related to TKT#2 that is also Set at "Unused". If, as”in FIGS. 33A and 33B,
t he usetFiadiMiati@tet RAMSHTA'S) oandf "FKI#3L&eSACBMERTAL" foshaacinvi th t he
thick outline into twd, the posit~_ons of DPL TK-SRP#3 to | O DPL TK SRP#?
are eacH Fntéd Hoh BySon&inteRe ior dete BEFd & DPeTKiSRPS&P@YS" Unused”

islgnved within the Default Playlist Information to the forner position of
DPL"TK SRP#3. This new DPL TK SRP#3 is associated with the TKI, TKI#2, is

new y- pyoguged hy; £hg gdiyi %é@of-rﬁﬁe%i:@reo;fﬁgﬁ%s hMreragaachahed wth
TKI #2 stores™what was originally the,latter part of the AOB file "AOBO G3 .
SAl " . Ak EKESBEW? i(pa:rtpresent before the DPL TK SRP#3 that is associated
with TKI#Z2 and is associated with TKI#2 and "AOB002. SA1". 20 This is to
say, "AOB002.TBAg"namberACBDFE SE wespeeri veal whst &% thee dlagcensadd forner
parts ef the original "AOB003.SA1", with the DPL TK SRP#2 and DPL TK SRP#3
corr esﬁHh%Frﬁh%dﬂg%iégécm EER AR RabST P HAE 3 ek RGBS T £ Y B2CPI ayed

bagk I 4e Ot el L ACH0QT AL 25 910 APODZ W ot (830 Pibinet e
code. In FIG. 26A, shows how a playback apparatus can™’
specify the AOB ELEMENT and AOB_FRAME corresponding to the
playback start time indicated by the user. When plavback
istocommence fromatime indicatedbythe user, the indicated

20 time (in seconds) is set inthe Jmp Entry field, andplayback

shouldbegin froman AOB_ELEMENT#y and an ACB_FRAME position

X that satisfy Equation 2 given below.

Fquation 2
25 Jmp_ Entry{sec)=(FNs_lst TMSRTE+FNs_middle TMSRTE*y-+
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27 Novenber 2003 5 'yVO 0017406i PCTI JP0O0/ 03300 of the original

"AOB003. SA1" will be played back in the order forner part, |at '
accordance with the playback order given in the DPL TK SRP. {157-{9'8?‘%%55}1063
Appl i cat i-ogafoife Editing Processing By conbining the abovecfroroesesdicti ng
processes, a user 10 can performa great variety of editing operations.
When, for exanple, a recorded track has an intro over which a disc jockey
has tal ked, the user can first divide the track to separate the part
including the disc jockey's voice. The user can then delete this track to
| eave t he)pgaGmapfct he track that does not include the disc jockey. This
conpl etes the expl anation of the navigation data. 15 20 25 The foll ow ng
descri bes a pl ayback apparatusmﬁth aaui tabl e conposition for'playing back

Ext of nal Appoat SHEE OIS et By okl SRR of TR & o4g cRou-a i Bhl o
bl ayback aRpal A ieaLar glhecﬁé fiﬁﬁgme@fé’siaégn?’%eo‘cs&ﬂ'@tfﬁﬁ%%@ dwgnt i on.

The pl ayback “appar at us 'G 48 has an insertion slot for inserting

the f4 ashqiRryn Cared 811 ch keye RANERTIDETRMENTYENJ2 HEEAOB FRAME#X .
i ndi cati onsforoperationssuch aspl ayback, ¥ orwar dsearch, backward search,
fast for#avdng enwnd, t@ump.eacmlagm@ah1ammarazmstEMEnb@erOG3ﬁVIh@O/?dOGl

LCD ( 1 iquid crystal display) panel  PCTI JPO0JQ3JQ9 In termns ear ance,
this pl ay%&‘é’l@%p@ fathe Aenbred cotiidre k"i'—lh%lsféFSpor% F%Sﬁuﬁé %}I‘)gyer s.

The kev paRelp iRMfENESS 42 (which is the (y+2)™" ROB_ELEMENT in this
AOB), and start the search for AOB_FRAME#x from this first
10 address. On finding the x"® AOB FRAME, the playback
apparatus starts the plavback fromthis frame. Inthisway,
‘the playback apparatus can start the playback of data from
the time indicated by Jmp_Entry (in seconds).
... In this way, a playback apparatus does. not have .to
15 search. for the ADTS header parts of AROB FRAMns,iand only..
needs to perform the search in AOB_ELEMENTs that are given.
in the.TMSBTQeﬁtries in the TKTMSRT. This means.that.the.
playback. apparatus can find a playback position |
corresponding to an indicated playback time at high speed.
20 In the same way, when the Jmp Entry is set and the
+ime search function is used on a track that is composed
of a plurality of AOBs, the playback apparatus only needs
to calculate an AOB_ELEMENT#y and AOB_FRAME#X that satisfy
Equation 3 below,
25
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5 a "Playli st" key that receives the selection of a piaylist or a track; a
" ~ " key that receives a skip operation that nmoves the pl aybagkyRashlip3

to a start of the current track; a " ~ " key that receives a skip operation
that 10 myes,4+e, pl ayback position to a start of the-next dcagkioBod " key
and a "" key that respectively 15 receive a backward search operation and a

forward search operation enable the user to have the playback nove quickly
through the current track; a "D splay"” key that receives an operation to
have still inmages stored on the flash nmenory card 31 displayed: a "Roc" key
t hat regeilyes:af egordi ng operation; an "Audi 0" key for receiving user

sel ectionS of 20 the sanpling frequency or of stereo or nonaural is to be
used; Jivar Khtkey (hat seemeidsels ®ser indi cations that mark positions in
trac'.~s; and an "Edi t" key that receives_ user .indjcations for 25 the

edi ting of tradksapbaidr neeledpaEost AGRAtk Tt AEETP07 27 Novenber 2003

V[)00Y74g%%31%géﬁ¥gég%%q%n+l)+FNs_middlemTMSRTE(#n+1)*y+x)*20m
5 sec
The total playback period of the ROBs frem ROB#1l to

AOR#n 1s as follows.

Total Playback Period from AOB#1l to AOB#n =
I ["FNs_1st TMSRTE" ($1)+"FNs_Middle TMSRTE" (#1)* (Nu
mpber of TMSRT entries(¥l)-2) + "FNS_Last_TMSRTE"(#l) +
ENs 1st TMSRTE"- ($2)+("FNs_Middle TMSRTE" (#2)* Number
of TMSRT entries (#2)-2) + "FNs_Last_TMSRTE" (#2) +
"FNs 1st TMSRTE" (#3) + ("FNs_Middle TMSRTE"(#3)* Number
15 of TMSRT entries (#3) -2)+"FNs_Last_TMSRTE" (#3) " .-«
+ "FNs_1st TMSRTE" (#n)+ ("FNs_Middle_ TMSRTE™ (#n) *
Nuﬁber of TMSRT entries (#n)-2) + "FNs_Last TMSRTE" (#n)]
E *20msec
‘Having calculated an ACBw#n, an AOB ELEMENT#y, and
20 AOB_FRAME#xthatsatisnyquationZL.theplaybackapparatus
refers to the TKTMSRT corresponding to the AOB#n+1, searches
for the x™ AOB FRAME from the address at which the (y+2)™
ACB_ELEMENT (i.e., AOB_ELEMENT#y+2) is positioned, and
starts the playback from this x* AOB_FRAME.
25
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{48-2} I nprovenents Made inThis Portable Pl aybackApparatus for the Fl ash
Dienory Card 31 The differences between this portable pl aybaCkzﬁN&Qﬂﬂi%ﬁ
of the flash nmenory card 31 and a conventional portable nusic player e
in the fol hawyiggkpur i nprovenents (1) to (4) . (1) Alist ebtrpbayishat and
tracks is shown on the LCD panel to allow the user to indicate the 10
Default Playlist Information, a PLI, or separate tracks. (2) Keys on the
key panel are assigned to the playlists and/or tracks displayed or. the LCD
panel to allow the user to select a track or playlist that is to be. played
back or effi?ed. 225YQ)27%iBie Dedetshomi of anpd<iB iDhlenaad raacRRIs

di spl ayed on the LCD panel 5 when a trackvis played back... (4) A jog dial

i s provided toTéhabl eoRe aisy thesexmdanakliebdeff @l usefashsl ayback start

ti when, i he ti. h, f ti di vi Si. b dary wh

i e whe, usig.the 1 sogrsh, functigpor aeacdiyislon boundaty when
o oversat, (2)e MCSLALLR & 49 Show ons, exgrelesel.g.dl Sabayysoreen
27 Noyenberr2003:de’ Q@ H4:174081 PEk, TRfdd1448304 DRAche SOE-showagat anpl es

of the displayed content en the user selects a track. In FIG 49, the
ASCl | chafaxde?) str iomgscX DEFAHRIERIAYLESE" 2 'HeWAVIE &SR] 'L s "REAYEHETR#2", 5
"PLAYLI ST#3", and "PLAYLI ST#4" represent the default playlist and the four
pl ayl i st SListdredhihrdneas pashameror W BPL ReRAMHS Lty el ASEprks
character_strings "Track#l1", "Track#2", "Track#3", ' Track#4",."Track#5"
representalf%egﬁgeﬁt\%iatarp I&OW%{Peéfé'nt%iaca%Je IR Fﬁé?‘cg?‘ayb%c aﬁ)référ gi ven

by the defall. BLaylislc ALoTed 18, ool 3P dBDS 1 Caf do3o 10 EAGS 49 and

50A, the hi 1 g ist and tfack show the track or P Ist that is
currept!| wuddi £aked for playback or editing) 15 If the user presses the ""
key when Track#l is indicated for playback within a playback order given by
the default Pl &yld §vldiosplrayde sar tihes LR glawbkereTa dclantk nsldebeteddi cat ed

for playback within the list of tracks, as shown in F_ TG 503. If the user
presses the "" E&P agdifnando? TB ka8 tilie Pagd lidfeadded 920 HRayhAEK -wi t hi n

the list of tracks, as s(k]io AnElG_S f the user_presses_the "" key
when Tra ?}éaﬁnﬁaiecdtrb %?‘plzjy%a%%g\%g hi- r?ofrpef%@%ggﬁ %rodth%@veh by the
defaul t Haadstndoen #NLENPTECD ANGlng Th a6kiHe 2% niid | the hBdicated
for playback within the list of tracks, R
15  has indicated the partial deletion of Track B. The-AOB
cerresponding tc TrackB is recorded in "AOB002.SA1Y, which
is associated with TXI#2. This means that the deletion of
"RORO02.SAL1" is accompanied by the setting of "Unused"” into
the TXKI BLK ATR of TKI#2. This state where "ROB00Z.5A1"
20 has been deleted and "Unused" has been set into the
TKI_BLK ATR of TKI#2 is shown in FIG. 27B. Since
"AOBC0Z2.SAl" has been deleted, the region that was formerly
occupiedby "AOB002.SA1" is freed tobecome an unused region.

As mentioned above, the other change is that "Unused" is

25  set in the TKI BLK_ATR of TKI#2.
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109 27 Novenber 2003 WO GO 74G6i PGTI SFOE G3300 as shown in FIG 50D. As
shown in FIG 50E, if the user presses the "Play" key when any

tracks is indicated, t he pl ayback of the indicated track wll %@ﬁ?%nﬁazoas
if the use| pr%(esthe "Edit" key, the indicated track wilj S&hected
for editin OGP g 51} Int~rovenent (4) The follow ng descrl es |rrproverrent
(4) in detail. FIGS. 51A to 51C show an exanpl e operation of the jog dial.
10 When the user rotates the jog dial by a certain anmnount, the playback
time code displ aged on the LCD panel.w | | be increased or decreased in
accordance with this certain anmpunt. The exanple in FIG 51A shows the case
where the playback tine code that is initially displayed on the LCD 15
panel is{100:50022017 Waa) Bhe Aseighbaltewd EREogwtieal L aew ehOCBodkwi se as
shown in FIG "51B, the playback tine .code is reducedto "0:00: 10" in

keepi ng wervtdedanount by which the jog dial was rotated. Conversely, when
the user rotates the 20 jog dial clockw se as, showmn in FIG 51C, the

pl ayback time Eb&e ftioictedseqsceiir9oc36es WIKREDi AgDRET HIRekakBunt by

whi ch the jo ate By .al | ng.the user to change the_ pl
ayback tffE" Cdg%gl ﬁw?ﬁl sq—xﬁaei/ g‘ﬂ@ﬁ} &%ﬂk 2 app&at us enabl es the user to 25

i ndi cate any plkayba gk r£t Yo FOLAL RE 1404 51327
Novenber 2003 brltvo l %El‘?l }%0010338' éer%e Jjog dia' ~. |If t%lgruser

t hen pre§$e%AéEksF$es"bbeh,n%gﬁoymhe Be v wyEd-brels st@@nsmb&nomna
position found according to Equation 2 and Equation 3. By using the j og

di al durFIfg 28%sack tdievi dkogsaper aespondB nE cUBKE #EarT KBké  fTREFT,
adjustnments to the playback tinme code used as _the division boundar {52-1}

| nt er nal aG@n?ﬁ&ﬁ:&%ﬁvéf bERE PleayieRk. Abp&Fat U TRBAf oMoy d’esEX?bes t he
| nternal  gangiructian of 10 Lhe, gl avhack aRRaRaEys s TS dELDal in
the same way as conventional data files, the TrackManager
is updated by merely setting "Unused" in the TKI BLK ATR
of the corresponding TKI. These means that TKIs whose-
TKI_BLK ATRs are set at "Unused"” can appear at different
15 places in the TrackManager.

FIG. 28B shows how a new TKI and AOB file are written
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. 288 are set as "Unused"”.

20 In FIG. 288, the new track to be written is composed
of four ACBs. The unused TKIs used to record these AOBs
are determined according to the DPL TK SRPs or canbe freely
chosen. In the present example, the unused TKIs numbered

TKI#2, TKI%4, TKI$#7, and TKI#8 are used to record the TKIs

23 for the new track.



in FIG 52. As shown. in Fl~~ 52, the pl ayback apparatus incl udes a card
connector 1 for connecting the playback apparatus to the flash wiRIYeSab8
31, a user interface unit 2 that 15 is connected to the key panel and the
jog dial, woRs~3s1a ROM 4, a LCD panel 5 having a |list franectarodispl ayi ng
a list of tracks or playli sts and a playback tinme cede franme for

di spl aying a playback tinme code, an LCD driver 6 for driving the first LCD
panel S, a descranbler 7 for decrypting 20 AOB FRP~hl Es using a different
Fil eKey for each AOB file, an AAC decoder 8 for referring to the ADTS of an
AOB FRANME descfams®dilbys &héodes x@Rbl epmpcawl deeodinagrithe AOB- FRAME t o
obtain PCM data, .a DA converter 9 for D/A converting the P data and

out put t i n§ AR FesHFETKY anhl 9§tsigndike Z%KFaBadys_pne”é}geP*oF‘ hone j ack,

d CPL,.1Q, f i 111 27 No 007 .
I%ET I ? Pmkkﬂ%%@&'o%vg r%gt-ltrl%ra(r:g&ﬂ ? rot over +Fh Té%%rgggae%%%&p%gﬁ at% s %%A%# L Pe
under st o9gkrom: 1l 62 ar dWae- £OPSLILELLAY +hborpr egeRt spizaybagle Appar at us

has no speci al” hardware—el enents for processing the TractkManager and 5

Def aul t Phaylizst _tnkomms ii00. edenpeaceasse t heutr askhsBanages 2gad et apl t
Playlist Information,” a DPLI holding area 11, a PLI storing area 12, a TKI
st ori ng AK&# 71,3, andFIKEKey, stoedngcarmandds sakdica raoubl sablff érs 15=tare
provided in the RAM 3, while a playback control program 10 and an editing
control PPofFafrard &t drtRl T%It;g@rm@m%_tl‘{%zl%&tm}:’g Adl diffE A eaA1 The
DPLI hol di ng area is.an area_for continuously hol di Qa4 s

Def aul t_gf‘é% it "T‘%%B’Pn’gtyi ot?{“? haf Thas bnfe%%’ rggé’lgdcﬁjoﬁgg% ng:[t#4neln%ry card

31 connegkeditp.ihg gardrgonpeRt r k{2 13k 8% |1 St 9eLNg ARG 12 The PLI
storing area |2 is an area that is reserved 20 for storing

Pl ayja stTkaf gvrat POR bhatkhas beerni setees ets foetplaybaekTHY T USER .
{52-3} TKZ Storing Area 13 The TKI storing area 13 is an area that is .
reservedOQSTﬁﬂr#%tori ng only the TKI corresponding to the AOB file that 112

: After'this, the -files "AQCBQ02.SA1", "AOBQO4.SA1",
"AOBQO7.SAL", and "AOBOO8.SALl" having the same numbers as
TKI#2,TKI#4,TKI#7,TKI#8 are produced, and the four ACBs

15 composing TrackD are stored in these four files. ... -
- . By appropriately setting the TKI_LNK PTRs and
TKI BLK _ATRs, this fourth track TrackD can be managed using
TKI#2, TKI#4, TKI#7, and TKI#8.
As described above, when a new tracfc is written onto
20 the flash memory card 31, TKIs in the TrackManager that

are set as "Unused" are assigned as the TKIs to be used

for tracks that are to be newly reccrded.




27 Novenber 2003 wo aon~osi PCTiJ' 0ala333i0 is currently indicated for

pl ayback, out of the plurality of TKI included ir_ the TrackMaia@&kmpESoos
this reascn, the capacity of the TKI storing area i3 is equal to the data
s;ze of One TKI. 5 i52-4~ FileKey Sto=ing Area 14 The F iieKey storing area
14 is an aveRUHEE is reserved for storing only the Fil eKejCedritdspsndi ng
to the AOB fil a that is currently indicated for playback, out of the 10
plural =ty of FileKeys included in "AOBSAL. KEY" in the authentication
region. ;52-5~ Double Buffer 15 The double buffer 15 is an i nput/out put

buffer t 15 Ls_ysed ap _iLnput proc , _\whi ch_successively inputs.
cl ust er gg'tt.’a ‘?.d%‘?ag‘?hétég‘]’ }st%'?ta‘linrg dire ﬁiiué‘i‘"ﬁr} ¢8 %’rﬁt#%of | ash
menory c ade and an output process, which reads AOB FRTZMEs from cl uster
data and successively outputs the AOB tR~-?ES to the descranbler 7, are

performed in pamal kell.] 20 dheidoublie buffrer Ihisueeessirvehy Tkeegnkhe
regions tha t were occupied by cluster data that has been outputted as

AGB- FRz| NbEd amiingo tseckes{caged®)s. for storing the next clusters to be
read. This is to say, regior_s in the double buffer 15 are cycl ical7_y
secur®ed for sté&RGR AUstanrdda?B 3BowWshowy thin§ ks it ee sset18hen2¥wNovenber
2003 1V0 00/ 74f1d fCT/ nggglfl33flfl , 52-5 53 54A B} T rput and Qutput by
the Doubi€38uf¥ 67 T §5°RINELI 5 sHOWB TREW G it PaNd e @t aree pR¥fBFREd for

the dOUbh% Qﬁﬁie@9§§uFEEG§he?éggm$%%éﬁﬁﬁgggg%gpgsr?ngn§95a£8.EHSW@OUble

buffer 15 are cyclicall'y secured Tor storing”cluster ‘data usi'ng a ring
poi nt er s+ ENe: 26 & OWE cPOItHd Ngs dowpuar £ Rd 19 thei tehly @R AOEDNEAT §ot 0

wite addresses for cluster data, which is to
combine TrackC and TrackE into a single track.

10 In this case, the AOBs that correspond to Traékc and
TrackE are recorded in the ACB files "AOBOC3.SAl" .and
"AOBDOB.SAl"'which correspond toc TKI#3 and TKI#S, so that
the TKI BLK ATRs of TKI#3 and TKI#8 are rewritten. FIG.
298 shows the TKI BLK ATR of these TKIs after rewfiting.

1S In FIG. 293, the TKI BLK ATRs of TKI#3 and TKI$8 is written
as "Track”, but in FIG. 29B the TKI BLK_ATR of TKI#3 is
rewritten to "Head of Track" and the TKI_BLK ATR of TKI#8
is rewritten as "End cf Track". By rewriting the
TKI_BLK ATRs in this way, the AOB files "AOB003.SAl" and

20 "AOB008.SAL" which correspond to TKI#3 and TKI#8 end up
being treated as parts of a single track, the new TrackC.
This operation 1is accompanied by the TKI_LNK_PTR of TKI#3
being rewritten to Iindicate TKI#S8.

It should be particularly noted here that while the

TKI_BLK ATRs in the TKI are rewritten, no processing is

T
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say, the wi to pointer. The arrows pointi ng upward and to 10 the left are
poi n ters to read addresses for cluster data, which is to say h

pointer as the ring pointer. ;54-6 53} 15 These pointers are J?@%”%W@%%§°3

flash nenq&gﬁ&@&gg31 i's connected to the card connector 1, gghisshgizgata in

the user region of theflash-. nenory card 31 is read out and stored I-n the
doubl e buffer 15 as shown by the arrows W and w2. The read cl uster data
i s successively stored into the 20 positions in the double buffer 15 shown
by the wite pointers wpol and wp2. i52-7 54A} O the AOB _Franes i nC uded
in the charsiermdataostioretlc23 lyncthid neay ha ROBAOB: BsamRoOROIes i1 a4t t he
positions 1~ 114 27 Novenber 2003 wo aonaasl PCTI JFa0l 033ii0 CCCC~6 7 8 9
t hat ar e 28yt cE38R U8By SAdT cat@l pylshbeasads pohhBef idras oarpuetath one at a
tine to the descranbl er shown by _the arrows rl, r2, r3, rd4, r5 .... in

7.a Y PRI
the pr oS GRIC AR ST REBFLAL BESARTE BB2 Shl DOFS 575 L HolaR SO R BB UD ¢
buffer 1 d.t-he_read positions 0.2 3 4 ar iyely. indicated by the
read poi %ngﬁqufla*sgsshogh ‘?ﬁ‘*lﬁ—'%“(:g e5§?8W‘r§r‘? rt)ﬁe‘jfeé%‘&%g?’%t \ér%o?lg&aﬁlees"?sﬁﬁ read
posi t4 on £7r &kl 9fadBer AB ERAMEBskNElUdsm4 N gl Uéﬁ@‘.‘:y?:%d""}{da hgw g, been
read, so that cluster 00~ is read aad, as t0 shown by the arrow w6 1n FIG
54A; is evel phitt eo teronthepreghoned it , wass Pl ey housh Yawecidd £k by
cluster 002. {52-B 54B} The read pointer then advances to the read
positiongrocessing load. Also, an AQB file combined in this way
would be encrypted using a single FileKey, which would make
the combined trackless secure that the tracks usedtoproduce
10 it.
The TKI is originally designed so as to suppress the
size cf the TKTMSRT, so that the physical combining of AOB
files by an editing operation would also carry the risk
of the TKI becoming too large.
15 . _For the reasons given above, editing operations, that
combine tracks leave the AOB files in their encrypted state

and are achieved by merely changing the attributes given

by the TKI_BLK ATRs.

20 {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 BLX ATR attributes as described abcve, but the AOBs

that are included in the combined tracks should satisfy

]
L

the conditions given below.
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and 0, and eventually reaches the read position , at 15 which point all of
the AOB FRAMES included in cluster 003 wll have been read,. s r
005 is read and,. as shown by the arrow w7 in FIG 54B, is ov%&w@%r{ng‘%{uﬁlﬁg o]
t he region s previously occupied by cluster 003. The qutput of anAOB
FRAME and %ﬁﬁggwi ting of cluster 20 data are repeatedl yPﬁSB Bed as
descri bed above, so that the AOB FRAMES included in an AOB fil a are all
successively outautted to the descranbler 7 and AAC decoder 8. 25 115 27
Novenber 2003 tYO 00l 74061 PCTlI JP0O0103300 {52-9 55-58} Pl ayback Contr ol

Program St ared gz rgit+ : Fhie I j } e: pl ayback r ol
pr ogr am st or ed ;:‘ nPf tﬂﬁt %é}%%ﬁ{ %g ‘%\ga{% %F?%%ﬁéarﬁ%gsﬁgweﬁgetgﬁg%%@

processi g liat the AEB idfe a endi ngrpcRCedede. tbl 68 vHhd7s2RRA258 i €
floiochar is shcwing the processing in the AOB_FRAVE out put procedure. 10
{52-9 55-aftohbsées dachact sodsagimede kit @sew,s ampyingmaquiheyvari abl e
w indicates one of the plurality of DPL TL SRPs . The variable z indicates
an AOB filE¥PREoPdeFHaT RBESusELT ey dh, thge A8 EbFedSoridd zEgmpdsehi s AOB
file, cand.;the. 15 AOB.inclyded in this AOB file. Th ariabl e y_indicates an
ACB ELE i‘n%?ﬁ éﬁairﬁf e “ABHSTT n‘a‘f%%ed tg Fﬁe&gﬁ} GRS Cglgf?ﬁgn\?ari abl e
x indi catrsie9 APBrERAVE 4 neluded Ln : j-ndi d hy_the
variable y. The f_olrl oW ng plgrst gxgrggc%gi% %%&%&iﬁq‘% 1?‘%%§A ¥lf‘"i le 20
read progediyeach dppaetenence 10 Hfe &5 rdd T 155-Aletarstbepo$lenkhe CPU

10 reads the PlaylistManager and displaysalistincluding the Default
Pl ayl i st daveoiant i whizsh anakele sRldmie 446 (1.27 Novenbée r20Q8: D 0017A061
playback of consecutive AOBs difficult.

10 The second condition is that in the track produced
by the combining, three or more AOBs made up of only
AOB_ELEMENTs whose number of AOB FRAMEs is bslow the
raquirednumber for an "FNs_Middle TMSRTE" cannof be linked.

BOBs are classifiedinto two types depending on whether

15 -atleastoneAOB ELEMENT includes a same number of AOB_FRAMEs

"as the number of frames stipulated for-an :

"FNs_Middle TMSRTE". The Typel AOB includes at least one
AOB_ELEMENT having this number of AOB_FRAMEs, while the
Type2 AOB includes no AOB_ELEMENT having this number of

20 AOB_FRAMEs.

In other words, AOB_ELEMENTs in a Type2 AOB have fewer
ACB_FRAMEs than "FNs Middle TMSRTE", and the second
condition stipulates that three Type2 ACBs cannot be linked

tcgether.

25 The reason for the second condition is as follows.
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Pi T/.1P0010330~ In step S2, the CPU 10 waits for an indication to play
back AOBS in accordance with either the Default Playlist InfcriideRedo08€
of the PLIs. When the Default Playlist Information is indi cateit?,ﬁg tPle
processi ng_noves fromstep S2 to step S3 where thevariabl e | Soob sk al i zed
(#w~I angwf)ﬁlgﬁdgtéé step S4 where the TKI#z indicated by thgﬁs&’%qu%ﬁﬁ
corresponding to DPZ TK SRP#w in the Default Piaylist Information is
specified and only this TKI#z is read fromthe flash nmenory card 31 and
stored 1Ginto the TKI storir_g area 13. In step S5 an AOB fil a#z wth

the sane 185 p 1Kl Az d) 22! BRI 2.0my, stbecdBdlg, that 'is to
be pl aye acEBi% F}Eﬁyéipiglﬁgfgfgﬁm%@gpeci fied L:ACB ?i le is 3fen an

encrypt ed stipterardpl® nRetsat g ulfe ideteypt admsar tdifit AGBepRASE antloS7 are
performed. In step S6, the playback apparatus accesses the authenti canon
regi cn armtoendsatkelri takdywErehaefishstolepbis aaPPEeREH EntFy#ealin t he
encryption key storing file, the Fil eKe¥ Entry#z havi ng the sa nupber as
the specifhed 2DREB PRl 8ChiPEe@pWRen CRETEPIFED SREECFREHT eﬁ‘é@% in the

d bl 7 . Thi ti hn tk L j - h

seser aigted. - AL bS8 Dkt e
the AOB fd,l &<l at Q¢t 5 R ~tis ivel
e R Ak O

PCTI JP90I0G30h3c Af ber did pl & heapliaydisckrappar atars suctesgievellyer eads t he
clusters that store the ACB file. In step S8, the "first cluster nunber in
the fil e'guiarapeerdf.i e@higre fdvee AGB fdnder 1B yaitk sgictespeieyy h®V§: I n
step 89, t he CPU 10 reads the data sfored in,this.cl ust er from#he | ash
menory cdrt? FECIHAstepdsaon ﬁé‘—ﬂc&i&i&‘élﬁ@a&@é et Th& Tt Tst ¥ hunber

e T R M e
step S10. FIG. 30A shows a Typel AOB, while FIG. 30B shows two
“examples of Type2 AOBs. In FIG. 30B, both ROBs are composed
of less than two AOB_ELEMENTs, with none of the AOB_ELEMENTSs
including a number of AOB FRAMEs that is set for:an

15 "FNs Middle TMSRTE". Since the absence of.an AOB:ELEMENT
with tﬁe number of ROB_FRAMEs set for an "FNs_Middle TMSRTE"
is the condition by which an AOB is classified as a TypeZ
AOB, this means that all of the AOBs shown in this drawing
are classified aé- Type2 ACBs.

20 In FIG. 314, a combining of Typel+Type2+Typel2+Typel
AOBs into a single track is shown. As 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+TypeZ+TypelZ+

25  Typel2+Typel AOBs inteo a single track. This combining would
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When the playback apparatus reads the data stored in any of the clusters
and refers to the F AT val ue corresponding to.this cluster, thenReRb&S9bHd
in steps S10 and S11 will be repeated so long as the FAT value i's not set

at "FFF"_t5 This results in the playback appar at us succes, di ng

d IIStergw?Wafwﬁied by the. FAT val . ues.:.Wenthecluster. %€M$%%g$&glven by
a FAT value.is "FFF", this neans that aII of the clusters conposing the ACB
file#z have been read, so that the processing advances fromstep S10 to
step 512. 20 ;52-9 55-4} In step S12, the CPU 10 judges whether the

var i abl e#w el Ch‘?sth'é%é ol nﬁum@e@fcaﬁ’ée@ﬁt&%% Tihenotaoide @racessi ng

advances to step 513, where the variable#w is increnented (#w. -#wt+l) before
the progessisngrehtibitdd. step 25 S4 . Ir_ step S4, the playback apparatus
specifies TKI#z which 118 27 Novenber 2003 NVO i 3al74a61 PCTI, TP0OO/ 0~3i ~0
is indicated by the DPL TKI N#w of DPL TK SRP~#w in the Default Pl ayl i st
Information, and wites only TKI~rz into the TKI s toting area 13. The TKI
that was used up to this point will be stil s toted ir_ the TKI s toting

13, t
enty T eati- By AR OB A0 T b- 3o TP g Zsm Ltge prliepla to,
being siar %Mﬁg%l'gﬂs sc;ervﬁ)geq_r &ehd 3ryfHBee pids TKI has peen overwritten,
the processing in steps S5 t 12 is repeated 10 for the ACB file~z. Once

this processing has reatbahbnef dhendih andocAGB §ihesecanrespasidbng to al
of the DPL TK SRPs included in the Default_Playlist_Information, the
vari abl en~EIGi.| Bifat ch tthee theat ROBbén SheDPLrEK SRFEGSH thad Tfiﬁée}udgement

"Yes" iven in step Sl 2 and the processi 15.in.this flo rt _ends. -
{52-9 5;%0%7 Eae eﬁ“be%npﬂaceee Ff& P&rr*éﬁ%@a RESHT Darat | *3&1?5 the ACB

filg reading. procedure. 4 s, QPYA0-per [of MR D¢ AGE SRAVE QuLpuloRY Ocedur e

FIG. 322 shows the case where the last AOB in the first
track is a Typel ROB and the first ROB in the next track
is also a Typel ACB. FIG. 32B shows the case where the last
AOB in the first track is a Typel AOB and the first AOB

15 J_n the next track is a Type2 AOB. As the second ‘condition
is satisfied in both of these cases, the illustrated tracks
can be combined into a single track. |

When the last AOB in the first track is a TypeZ AOB
and the preceding AOB in the first track is a Type 1 ROB,

20 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 or a TypeZ AOB.

FIG. 3.2C shows the case where the first track ends

with a Typel ROB and a Type2 ACB in that order and the second

3
(%))

track starts with a Typel AOB. FIG. 32D shows the casewhere




20 with the flowharts shown in FIGS. 56, 57, and 58. In these flowharts,
the variabl e"plav time"showshow | ong pl ayback has been perforned

current track, which is to say, the playback tine code. The tine ‘%%8%98%
in the pl aykpgdsqbiime code frane on the LCD panel 5 is updatgsiseasnor dance
25 with changes to this playback time code. Meanwhile, the 119 27
Novenber 2003 bVO0 OQUP74U6l FC'TIl . PPUU 033UU vari able "play data" represents
the length of the data has been played back for the current track. {52-9
56-1} s In step S21, the CPU 10 nonitors whether clus ter data for the AOB
fil e#tz hashacfumsitatteth¢h ¢hdsdeuldle huffmzl . BOBThns st 824 MOBl in

ber epeat edl yperformedunt il c7_uster datahasaccunul ated, at which_pointthe
processi ng3elvEFCEE t31dt EpeSEE aRRd etrRE kv @licabt eswxtang ¥ e2i APBI al i zed
10 (#x-1, #y-1). Afte ills,. in step S23_the CPD 10 searches_the clusters
for AB 111 3T GRG" JEPBCLE ThFe AGBORRAVESX 1 CRECAGE ELEVERTEF Lar | s
posi tioned: earld ery than, t Of gi | e BlLT i ed
i n. TKI #z. -a?%st ﬁies e>?arrp e, (?f PE;E%&&%} St’ha‘%/ﬁ hie Jéltél\gléﬁ%b}y %sﬁgf&é#gi ng i s

from she & DAEACHRE: 0864PE 88 cbYa thenfDEScheader . =-nBy ::.. _. referring to
tile ADTS header, the data |l ength indicated by the ADTS header can be
recogni zed as altkm dhtafirEie andck datis andADTS Treadér 283 amddtheget her
and are outputted to the descranbler 7. The descranbler 7 decrypts he 20
AOB FRAVESISHR{L & Sdive ARG deB6d885BhY- St Aé SRAE FePedeP B ard ¥2pEbdbted as

audl o, (e 8022 AL Sl sodelogh! ane ek, o2z Lhe A8 FOMERS 1o 25
Novenber 2003 2 Id0,0/H4861 r1c. 325 shows the case where the first
10 track ends with two Typel2 ACBs and the second track starts
with a Typel AOB. As the second condition is satisfied
in this case, the illustrated tracks can be combined into
a single track. In this way, when two tracks are. to be
combined, an _investigation is performed to _:s_e_eﬁheﬁft_:hg—;:_r' the,
15  two tracks satisfy the first and second conditions and the
two tracks are only combined if they are judged to satisfy.
these conditions. v
The following describes the updating of the TKI for

cased where a track is divided.

{179-5_22-19 33A,B} Settings for the TKI When a Track is
Divided

FIGS. 33A and 33B show examples of when a single track
is to be divided to produce two new tracks. For these

25 examples, the content of the TrackManager is the same as

80




1' CT/ TY0010330”r play tine is increnented by the playback period of the AOB
FRAVE#Xx and the variable pl ay data is increnented tile anpunt

correspondi ng t he AOB- FRP~I E#x. Since the playback tinme of AGBZ@@Q?AV%EE&ZO%
20msec inWwheopsesent case, 5 2Grsec is added to the vari abpepribaychi ne”.
Once the first AOB FRAME has been outputted to the descra~-nbler 7, in step
S26 the playback apparatus refers to the ADTS header of AGB FRAME#x and
s>Jeci fies where the next AOB FR~~E is. _Tn step S27, the playback
apparatus tO increments the variabl e#x t#x~ #xTl) and sets AOB F.~l E#x as

t he next 2AOBIERANE., lwi. St eph 528 5 cACBeERAMESS imadi hpubiet el dteed
descranbler 7, After this, in step S29, the variable plav tine is

i ncr enen@@c?ql)}y't%ﬂé ?ﬂ’%?ﬁéél@fbéhﬁedjdo‘fl@ﬁé WWQAI‘VE#& taen erl e yakEabl e
pl ay dat |s incre nte t unt . of .dat a .cor ndj t he ACB
FRAL~| E#xT eP? trndﬁﬁﬁﬁqg 18i 10 R géeﬁkégépua|@erudges
whet her @S Leac the vada nkE

t he varlggﬁ as%n%%cgeécfig% ?‘%% vg'l ue | EfBzigé%NgAzls t&l@égf@step
S31 tshe @baxelé%%z@@m@atuswagms wiratchers 3@ Heses ﬂ}@tpf@*sg@dﬂ anyekey
aside fromthe "Play" key, and then returns to step S26. The pl ayback
appar at usshéteafstestt” y epéats drhies priOT#£3sbrgnign astseipsn 826 tioo 331 ngbiy the
vari abl e #x reaches_the value in FNs is t TMSRTE or until 25 the user
presses BRYCRAF US| YeBr Mo heAOPPRy ey - 121 27 Novenber 2003 wa

oonaos!l YCT/, TPOO~03300 When the user presses a key aside fromthe "Pl ay"
key, the processing inthis flowhart ends and suitable processing for the

Sy (EroE et o g, e pAtey esmiey L e Stougte (e
t he pl aybatkies paudetdhe EAT Values
When the ACB file "AOBOO3.S5Al" is divided te produce
"AQB002.SB1" the directéry entries and FAT values have to
be updated. This updating is explained below. FIG.' 34A
shows how the SD-Audioc Directory Entry in the SD-Audio-
15 Directory.to which the ROB file "ACOB003.SA1" belongs is
written before the file is divided. |
The AOB file "AQOBOC3.SA1" is divided into a plurality
of parts that are stored in clusters 007, 008, 009, 00A . ..
00D, C0E. In this case, the first cluster number for the
200 AOBfile "ROB0OO03.SAl" giveninthedirectoryentryiswritten
s "CO07". The values (008}, (002), (00A) . . . (CGD), (OCE)
are also written in the FAT values 007, 008, 009, 0O0A . .
00D corresponding to the clusters 007, 008, 049, 00A

00D.

25 When the AOR file "AOB003.SA1" is divided so that its




{52-9 57-1} On the other hand, when the variable #x reaches the 10 value in
FN5 1st TMSRTE, the judgenent "Yes" is nmade in step S3C, and tHeRLAGHSEHO
proceeds to step S32 in FIG ~7. Since all of the AOB FRAh!Es included in
the presenf AGB.ELEMENT wi || have been inputted into the desengahheoo 7 in
the processing between step S26 to 530, in.step:532 15 the variable #y is
increnmented to set the next AOB ELEMENT as the data to be processed and the
variable #x is initialized (#y-#y+1,#x-1). After this, in step S33 the

pl ayback apparatus refers to the TZCTMSRT and cal cul ates the first address

of the 20.:AGB: ELENENT#Ye cdhesplaybacky appar dtilse t heoBpef.@AE" f ha procedure
made up of steps S34 to S42. This procedure reads the AOB FRAMES i ncl uded
in an AOE fEENEAMMedne aaf'férl ertdeextandiso'cande daweorrefenbratt he

procedure made up of 25 steps S24 to 531. The di ffe'rrenc% with the procedure
made 122 Clustabverber Dod3 BYD Gdr4pet PP Ffck 033950l -of* %" réps s24 to

S31 is the, conditiqn ich the procedur e of siep S31
ends is \ﬂ%jecf%cg?cq %&%%ﬁ%ﬁlaﬁﬁggﬁ&r@ﬁgﬁ%- va {u‘é' s%bgmg}%ig%éf #{éwl st
TVBRTE", I law t cangi: t i ch,,p ur ; f to 5
S42 e%ds t:li%!' et‘?%gggtg hgb'%laegl%a %%ﬁhgsigggghengﬁg%\}al&F urg' %ﬁ%ﬁjﬁégig éFNs

M ddl e TMBRIE diéhmost e Iearirabh@#x spaachast dhesvabuershawm byt ENs

M ddl e TMSRTE", the | oop procedure nade up of steps S34 to S42 ends, the

j udgementtl'eyesCBi §igieveROBOSEepAM Nas ahderhaliprbdedsi ng advances to step
543. In step S43, the QU 10 increnments the variable #y and jnitializes the
variabl e fx (#yf FEpe1 348-1he clugier (H StoRe8tafF 4 Sh&EWSFt8bl e y

j udges er_the v iw%%' e s reached a.val 4.5 equal one
udges R ADS Ve LAl B DS ene s il Ko ls pel gntre,
When § he qsari aphg #yel EiiQY‘BrTEEa%aE-E%t alsTVMRETx @Rt Fy 1 MumheEoh: . $herACB
ELEVMENT#y 1s not "the final AOB ELEMENT, so that the processing returns from
step that follow the part included in the cluster 00B are stored

in the clusters 00C, 00D, 0OE ds before. Since the first

part of the AOB file "ROBO002.SA1" is stored in the'cluster

O00F and the remaining parts are stored inthe clusters 00C,

15 00D, COE, "O0F" is written into the "number of first:cluster
in £ile” for the new AOB file "AOBO0Z2.SAl", while (00C);
(00D), (00E) are written into the FAT values 00F, 00C, 00D,

00E corresponding to the clusters 00F, 00C, 00D, .and 00E.

20 {17-5_22-15 33A,B~2_ 35A,B}
Setting of the Information Fields in the TRI
The following describes how the information fields
in the TKI are set for the AQOB file "AOBO02.SAl" once this

file has peen obtained by updating the directory entries

25 and the FAT values. When generating a TKI for a divided




S44 to step S32 and the | oop procedure of step S32 to step 20 S42 is
perfornmed. Wen the vari-able #y reaches (Total TMSRT entry Nunbgrnddmbdi®oo3
read procedure can be assuned to have proceeded as far as the penultinate
AOB ELEMENT, so that the judgenent "Yes" is given in step Nl
processi ng' A8VANEREs to step S45 in FIG 58. 25 123 27 No%bﬁ%gﬂragf%%gg VO
00! 740b1 PCT/JP00103300 i b2-9 57-2} The procedure conposed of steps $S45 to
S54 resenbl es the procedure conposed of steps S33 to 542 in that each of
the AOB FRAMES in the final AOB ELEMENT are read. 5 The difference with the
procedur e osed.of st.eps. .S33;t £S; t i{ent I edure
corrposed“gggs%?ep%‘q%?% t%fegd?%nﬁ%a\ﬁ%gﬁo”ltl#?%jraﬁﬁ;e%@?nbgfé%j%{ '?Eat t he
vari abl er#x .hagnesghed the valierhat 16NSc MeddbenTVBRIED i etthérom the

| oop. procedure conposed of steps S45 to S59 ends when 1o it is judged in
step S53otrhatirtdle VAFiabtie(2x haforescheuntdetaingsl by "ENSE LE8g TIVBRTE"
aad the variable play data showng the size o.f th2 data that has_hitherto
been readinhasTedatRBditheénDmalUelGHReh 5T sz T A KTHRE _pHoc8tiir e5%enposed
of steps $49.to 4 is_repeated. i.s until e condi L A4 step SH3 are
satistiedrs: taf rcrrl}le‘po?ﬁ?et’hghj é‘rﬁ%téﬁesgg?s&gﬁ\%ﬁ'ﬁna% €p*553 and

t he processi vanc t Jlh-step , L L ncrepents the
vari abl e*gfog%z%lzg% f%gf“girszta?%e%gr%oc“eés]%ﬁﬁ Fg'?%r'ns@'?gg;#e%&s%l }vr\ﬁ%%e t he
CPU 10 wgkt spfenride; Baxtx3@ AR He | €rte catC bmiud fhenith oidie: tloubbeabuf f er
15. Once this happens, the processing advances to step S22 and the

pr ocedur BXEdimposedi vfl dstepsa82 ¥ cgtein §541 ¢ srigpem bTKIThp P 1e@nset hat

the TKI indicated by the DPL TKIN of the next DPL, TK SI?P i sgeciji ed and
the AOB #iTempopites goidithg 254 &Kt arrkithemidhviding é]é%fi,‘ga BOABESf i | e

with the sa 4 ovenber 2003.WD 0Ql 74061 _PCT| JB ~7a=. nynber as
t he Kl ,T,ﬁé%?éﬁg&q %g TR ERFStHFRPLERE By BRER Ah rt%gc%g%%%é‘slg t he

aut henti eatiqn L gn sand ecifies the FileKey, out of the FileKeys in the
encrypti?)ﬁ“l?g&a{s%?ﬁng %ﬂ%’that has. 5 the sanme nunber as the TKI, before

reading this FrieKepsandnssid it idass wherdeser Ao FRAMEASnazne&OBt; the
AOB-FR_zI MEs included in the AOB file having the same nunber as the TKI are
successi vel girndatedand Phaydd dmickl ev7e 1QE2: F53- 3356) slperdsi Bficoff e

Pl ayback_Ti me _Code FIGS. 59A to 59D show how t he pl,ayb t

(il S oy SROPn BRI B9 b A5 1 FREVESHS T Sy PHR 4P 1 RS ED DI F3 s

i ncreased_|i scar i, t h e ating._of i.ab pl bR, I N

' Boose PO R ATSATR T e 18 6B rs. POGE00 00, DOG=C Thaugn M Ehe

pl aybackg of' 588 RRANEH eRdmspihe £ ybagkper iadPdrseael AGB FRAMER]" is

added to the playback tine code to update it to "00700:00.020", as shown in
FI G 59B;3Vhamnd het pl aybatkeobhoADBIFRAMER2 dhds, ttded piraydaok perset 20nmsec
of 20 AOB-FRAME#2 i-s added to the playback tinme code to update it to

"00: 00: OONCMOR , EAEMREWRZ iim BIG . 896, RAE FEBARITRay1 s hEnlERE PRaFback of
AOB FR_Al~| E#6 ends, ,the playback peri Oftd 20ms%c of A FRI%—I ,~r€ﬁ§:3 added
to the pRaybacit t7#E108dd o THagt ¥8 0% ot RE0IFFHD® 15852 TS SR Fn FI G

59D‘20 the boundary bdl and a second region (2) compcsed of the
frames located after the boundary bdl. FIG. 3°5B shows the

two AOBs AOR#1 and ROB#2 cbtained by dividing the ACB midway

though AOB ELEMENT#Z.




25 This conpl etes the description of the AOB FRAME out put 125 27
Novenmber 2003 WO OO 74~751 PCT/ JP00/ a33a0 procedure. In step [
flowmchart in FIG 55, if the user presses a key aside fromth?ﬁﬁqé?bérlgg%

the proceggi i-p, this flowhart is term nated. The procesg-Rgpdgtaion®
acconpani ggd%Jroglssi ng of "Stop" or "Pause" key has al ready been descri bed,

t hough when the user presses one of the keys provided to have the playback
apparatus perforn special playback, the processing in this flowhart, or in
the flowharts shown in FIGS. 56, 57, or 58 is term nated and 10 suitable
processi g7fgr 2Az2hel pr gssct-ke\36p peeteingdofTherd oBEDW ng descri bes the
procedure executed by the CPU 10 (1) when performng the forward search
function in r BpBnseétsnehe heserhe 839 hg sdie wiiekeyn 408 {3)cimened
performng.the tinme search function in response to he;_ user 15

oper at i S t Haopdg 1di HI@f tE7 - pricds| AGEt REOWRadse TlGr. 132 Sippilvieed (52-10
6D} Forward_Search Functi.on Fl 60, i flowchart ,shqw .n he. pr.ocedure
execut ecf 20785 PRER riﬁé’%En%Lé?g%¢%igpFR\éﬁFm%}a%c lYﬁ%&‘ﬁnon. When
t he yser.: t "r.ke j 3 v Y {n step S31, step
S42 gr sjflg{i)fég%%i nﬁt?ﬁet? Po%ﬁmhﬁtgﬁﬁglgegbg%@%'%gﬁg15%91%d the CPU 10

per f or meabHerproaasBEng Wnitlke dhowehaelr ofoFH 5 p60du2ed mHyptepis61l, the
ACB FRAMEs #x to #(x+f(t)-1) are 126 27 Novenber 2003 W 00/ 7a061

PCf | JPOO4.D3386 drmpute edde at bhehthdesc AaiD | EEERENEe, e ACE" BIGMBEErfls t he
intermttent playback period, Cféé_t[é reEresents t he nu. nber

of f r ame R E i g2t oBRE A REMANE*abackperi od, and d(t) represents

t he amount of .dat or ,espondi ng .t i-aterm ttent playback.period. In
step S62, the rﬁ@l‘eggl’aﬁgﬁisré%%%gﬁphgSpl&gﬁfﬁaa@secf)é)p%%g %f"%%p and the
vari;abl a " W R el a data aopd =3 ff ggpectivel y
upda?ed%lgléngr?%ﬁgr%‘lrfgtentgagjlgaytgéac{}qggfgi od "t", t%ggﬁu%bftrar of frames f (t)
corresporMdsny kordriesmitentietiOipl apbatkipetbet.e srehd iegatouthegk dat a
d(t) corresponding to the intermttent playback period (x-x+f(t),

pl ay-ti mOpsay Theeexplsimatianavpliyfdasa+dOoys MotrORhhtwhhen 1s
intermttent back period wll generall 40 ec (e%_l.“ val erf,"ft2 to the

pIaybmﬂ@%E??ggi vihdiseivision. AOBﬂELgMgﬁT landAOB_ELEMENT
‘that are included in AOB#l occupy cluster 007 -to cluster
15 quﬁaﬁgjtﬁat AOB#1 is handled as being the_cp@ggs%@é?qg
cluster 007 to cluster 0OA. AOB_ELEMENT#2 in AOB#1 has.a
data:;eggth,thaﬁ ends not at the end of.cluster 00A, but
at the boundary bdl that is present within cluster 00A,
so that the SZ DATA for ACB#1 is given as the amount of
20 data from the region md0 to the boundary bdl in cluster
00A. The "FNs_lst TMSRTE" for AOB#1 is the same as before
division, while the "FNs Last_ TMSRTE" for AOB#l differs

from the value used before division in that it now indicates

the number of frames from the start of AOB_ELEMENT#E before

b3
Lh

division tc the boundary bdl.




15 AOB FRAMEs). {52-10 60-1 61A, B} FIGS . 61A and 61B show t he
ir_crenmerting of the playback tinme code during a forward sear i
FIG 6l A shows 20 the initial value of the playback tine codef‘i}vﬁ@ﬁ%%@e&

pl ayback ' eing the AOB FRAME#1 in AOB ELEMENT#51. Th | k. tinme
code in tﬁ’??%ﬁg 1 s "00: 00:01 .000" When the first to t\ir;e(ﬂ\;g%g@”ﬁ

FRA, . "l Es have been inputted into the descranoler 7 as the internittent
pl ayback period, the 25 playback period of twelve AOB FRAMEs (i.e.,
240nsec) is 127 27 Novenber 2003 1YO 00i 74063 PCTI JPOO 03300 added to the

pl ayback tinme cede mldﬂ@ingh%@@m@é% hiomR: 2C agle] BeCoRES LN 99:208:,240"
as showmn in FIG 61B. {52-10 50-2} 5 After this updating, in step S63 the

CPU 10 ctbyiar edi vheiomcr emOR XL VHENTE e, #XCBi EDEMARITHE al andgi nber of
frames ir_ ACB ELEMENT#y and |j udges whether The increnentedvariabl a #x is
wi t hi n t hOB RIAMRYFES WGiat ranes lnt Ao EL ENERDBR 2 AGCRERY chedstar!ier,
the nunber. of frapes in U AOB ELEMEDI T positioned at the start of an
ACE s " ERE 1S SNERFEE, Wb ninbbF Cof (1 GRELIFAUGT Ak EPENERT (0% 11 oned
in a central, t of | S £ENs d NERTE' g nuber _of frames
in anSCACEO%LtIﬁ%%[\I'I'OE)og?pégn%eﬂdsoa ft he%%dkgfagan @?QQEFE?‘L%T ‘T‘l%/%R%“E 15

The CPU é@p@e@f’r@ugﬁ%ﬁWE EHdQ:%f@cﬂtcPMs@@Ep@rdmgi§npél&M;ﬁ%éaltzﬁ one of
t hese values with the variable #x. Wien the variable x is nét wwthin the

present ACB EIIEMENTAP, int REBGAY 1o ttteat| idges naceterS64 aved hegnt here
is an AOB ELEMENT that follows the AOB ELEVENT#y.
a different cluster to AOB_ELEMENT#1 in AOB#2.
AQOB ELEMENT#1 in AOB#2 has a data length that starts
10 not at the beginning of cluster 00F, but at the boundary
bdl that is present within cluster 00F, so that the SZ DATA
for ROB#2 is given as the amount of data from the start
of cluster 00B to a point midway through cluster 00E plus
the data length of the part of cluster 00F occupied by
15 = AOB ELEMENT#1, '
The part of ROB_ELEMENT#2 in AOB#1 that is included
in the copy of cluster 00A stored in cluster 00F needs to
be excluded from ACB#2, so that the DATA Offset field in
theBITof AOB#2is set at thesize of thepart of AOB_ELEMENT#2
20 in AQCE#1 included in cluster 00F.
As can be seen from FIG, 36, the division of the AOB
result in only the ROB ELEMENT that includes the boundary

for the division being divided into two and in the other

AOB ELEMENTs positioned before and after +the divided

]
wh

AOB_ELEMENT remaining unchanged. As a result, the

a5



20 When the AOB ELEMENT#y is the final AOB ELEVMENT in an AOB BLOCK, there
wi Il be no AOB ELEMENT that. follows the AOB ELEVMENT#y, so that,4&ember 2003
j udgenent "No" is given in step S64 and the processing in the present
flowchart eRdg 4fspnversely, when an AOB ELEMENT that fol | owgrifge 280 0B
ELEMENT#y exists, in step S65 the variable #x is reduced 128 27 Novenber
2003 1Y0 00, 7A061 PCf1JP001033~90 by the nunber of AOB FRPI~IEs in the AOB
ELEMENT#y and in step S66 the variable#y is updated (#yt--#y+l) . As a
result, the variable#x will now indicate the frame position of a frame in
t he next "AGB I &HENHERTEHIcCareB 4y idhedipdat ethe seaed ald odtyf o Cotver sel y,
when the variable #x indicates an AOB-F~~IE that is present in the current
AOB ELEMERPR J6BENBYE#4 ' hzeproeessienglinisieps $64l S6Bei s ski pped and the
processing advances to step .S67. ,10, {52-10 60-3} After Is, _the riabl es
#x, play Fite, - ahdTBFA daPs APRFapatsal A %@@m%@'@?lt%f tei
intermt t..skip.perjaod. . Th2 per. " skj L e’ t [ o the
interm t%"@ﬁtc‘@é‘ls{? Lﬁjeréla(c))g’ i%%\)@@%‘%n‘ag&fﬁ%”%ﬁ%tg?ﬁo %ﬁgynéc\é’?él?%ﬁ%t are
equi val ept, 110 £ A [ | kSqgk f Kiz, gl ngatsh unt of
dat a ?ha? thiasl' echpuil%_;(:?fagnItGt r{éor}if%l;lidg yg%trlﬁfsr% %ggmﬁvgliigjﬁg(gﬁ?sn%%) . In
step S67diktieseival ues are used to update the variables #x, play tine, and
pl ay data (#x~--#x+f (skill time) , play time~ 20 play time+skip tinme, and
pl ay data~-play data+d(skip tine)). t52-10 60-~! 61C} As shown in FIG 61C,

posi 41 on (h (TP 328 L R Bhadas oBeseang of chE' B 7 Showing & fram
FIG. 37 shows a more specific example of changes in '
10 the BITs as a result of the division of a track. The left
side of FIG. 37 shows an example of the settings of the
BIT before divisien. In this BIT, the Data_Offset is set
as "X", the SZ_DATA is set at "52428", and the TMSRTE_Ns
is. set at .”"n". The FNs_ 1st TMSRTE is set at "8C frames”,
15 the FNs_Middle TMSRTE is set at "94 frames”, -and.the ..,
FNs_Last TMSRTE is set at "50 frames". -
.The right side of FIG. 37 shows the settings of two
BITs produced by the division of a track. When the AOB
corresponding to the BIT on the left side of FIG. 37 is
20 divided as shown in FIG. 35A, the Data_Offset in the BIT
of the first track produced by the division is set at "X"
like the track before division”, the "SZ_DATA" is updated
£o the data length "Q" from the start to the division point
Q, and the TMSRTE Ns is set at "k" which shows the number

25  of TMSRT entries from the first TMSRT entry toc the k"
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to 15 WD 0017. 1061 PCTI TP9010330t 7 the AOB ELEMENT#51. When the updated
variabl e #x exceeds the nunmber of frames in AOB ELEMENT#51, thg . cﬁ&%&ngmﬁy
is undated to indicate the next AOB ELEMEM T and the n~.inber of frames In
the ACB E 1 is subtracted fromthe variabl e #x. 1 he
varlable#iﬁgﬁﬁgﬁﬁ%M/|nd|cate a frame position within the A%§%§§EMEH¥#52

i ndi cated by the updated variable #y. The value 2.000 (=2sec) is then added
to the present val ue "00: 00: 01. 240" of the playback time code so that i t
becones "00: 00:03.240" . The variable #x is updated by cal cul ating

( 3240mBe0y 20008BQG) ¢ 20MBeE fi0 Ok VeTiRe AL HE rfd’ w@&dé@m@@tﬁ@fé the
ACB- FRAME#62 T the AOB ELEDIENT#52. {52-10 60-5 61(d)) Once the AO3
FRAME#62-¢ sip& he JAGH. FLEMENA#S2Ias' haed T Hput Fednigd G4 hehdesamantdzer 7, the
pl ayback-,ti ne-code:” is updated as shown in FIG 61D by. adding "0.240" to.
t he. pr esehtthamBI& bl Fwee GD:0Bs 2407 ot gi Vece00h 90 D32 49908 EREMFR|Y 567,

the variables are dated in accordance 20 25 with the |ntern1ttent sklp
time and% RBR ?t%%oﬁp%%§§1%t Fﬁaé?t]‘eﬁsog?;@%bfs’i:feaﬁié‘f&é‘#%} Heglurgs

o 560 ot A0t aE t nd War AL BT by W RLRGET BPC(78.  ROCTEREE o

i sequi val ent tgg, %g% &b %J%Htee@éélshe éf%k?godhﬁggﬁ Noxlgﬁfe%evigi%?v

whet her the variable#x still indicates an nber

170n. 105hPC B LIU'CET 49 =f h@ ACE ERANME™W thhe e mzesent 1 ACBeEL ENENT#yY.

If not, the variable #y is updated so that the next” AOB ELEMENT is set as
the AOB ELEMENTAY. SAd DATER Vard 4bB E#daite tongdit sg so dsvieiomdpoard a frame
position . in t:~is r2ext AOB-ELEMEIAT. 5 vOnce_.the variables #x and #y have
" been |nQ%x§¥ﬁaFEe WHIERHEh NP nt &r feEt @Rt | EF§?HacPHQ¢EF%ﬁdb¥nF§ﬁ%W§ent

tar? adiredd Fo Pk Rt ey Thak, 17 ST oh “Sr o oo SCPEOH0 & Lart e

to- searﬁ' 108 amé@l%rhea@'srt&@ %&Mém%frmh@eeﬁﬁleédﬁgﬁq&c@i tile
AOB ELEMENT#y to detact the AOB FRP. ME#x. In step™S74, the CPU 10 judges .

whet her ¥*heTMs@®T faﬁtpyet@ectra@ynk‘”eyrmmﬁeehm@ the forward search key. |f
not, the AOB FRAMVES fromthe AOB- FRAME#x to the AOB FRAME#x+fft)-lare :
i nputted i nt o Tihve Fdles M adBler TMESRTE @antd tfits_prasss SMERTH astlﬁep@’fsa(m to S73
is repeated.. The ahove procedure_increnments the, vari abl #x and #y that

i ndi cat &1heS 2B 3Rd tAGB Fet EMRRFAF S V%Blﬁﬁva C?hésm yback
pOSIBIO%a ftﬁ@étgéém%%"7% f*§%p£§§a%§d*¥%s§%8¥% the j udgenent

isqgi Xfen TR and e processing esent flowhart

ends d52- 11} Tieequtd on p@sthggﬁhﬁrﬁ: Searah npgtben-Hhe é@bbﬁ@' Readescri bes
t he processing performed wten the tine search function is used. First, the
tracks iimd¢hedes "394-p" ACB_FRAMEs, so that "94-p" is set in. the

FNs_lst TMSRTE of the BIT corresponding to this track.

20 {17~-5_22-19 33A,B-5 38} Setting of the BIT
FIG. 38 shows the TKIMSRT after division. The
following explains the settings of the TMSRT first. The
TMSRT of the first track includes the TMSRT_entries from

the first TMSRT entry of the AOB before division to the

5]
N

kth TMSRT entry, which is to say, the TMSRT entries #1 to
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25 Default Playlist Information are displayed and the user 131 27
Novenber 2003 5 |0 15 20 bi' O 00! 7405i PCf1JP00I 03300 i ndi cat e \g,, @%@8&3
track. When this track has been indicated and the user has operate e |
og dial , the playback tine code is updated. If the user then presses the
"Play" keywolbesgst ayback tine code at that point is used t8CIEFIHINH ue in
the variable "Jnp Entry" in seconds. A judgenent is then nmade as to whet her
the ir_dicated track is conposed of a plurality of AOBs or a single ACB.
When the track is conposed of a sing! a AOB, the variables #y and #x are
calculated so as to satisfy Equation 2. After this, asearchfor theAOB
FRAME#x F&.started fromthe address in the (y+2) “h position in the TKTMSRT

di i s -AOB. On i s_AOB. ERA , back

Crar a1 om ACBUFRARBHE JB3 05 SRt RE AT O I RorBaeat ar & Bt al ity

Of ' ACBS—; Ly ¥ @t AbLeR Atk 44 UL MG 3 A on 7Y 1800 vite Ar gbicul at ed
1Y Ex CAfter t

so as to Satisty Equation IS, a search for the AOB FRAVE#X i s
started firom the taddr esse | F t hRSRY+Drenr poshl yohnicn udees EKTENBRT size
corresponding to AOB#n. Once this AOB FRAVE#x has been found, playback
starts fromrACRERANBSX toTheikorkguiony (ddscr iHes TMHRT & titfe s 1Y Back i s
comenced froman arbitrary rposition wth an AOB ere tgeé\%& "Fl\{s 1st
TMBRTE" itwadie igol pdesgphe BHERT _erdor 1e3 75 RePehbar £ 505 A 56t 74061

PC TLi PO0I 03300 M.ddl e TNSRTE' in t Bl Ted Soof f " “he "FNs
Cast TNBRFEL 1 218 BEFURE B0 17 5Bs - P13 IR ES— 5 R Y6nd Shati 11 ¢
exanpl € ol WheR s tiidmatef cint YaEl i £d Ysed, riherlalloWamateser | bes

how t he and frame~position fromwhich playbackshould start are
speci f i edawher i Pphayback ETEMERUE K shandicatlediasitie toarjderdiftr 10 As
shown-in FIG 62A, the usér holds the playback apparatus in his/her hand
and ot ates tdevisgodi ainly tinbistes reghont HEnb t%°i BarEat&S He pl ayback
ti me code "00:04:40.000_ (=280sec) ". When the BIT in the TKI for this AOB

i s as shaWPRT_FPETY62BL Y Egifat FERS 2 Jat7 SdF 2 FH I PRI P& 908 it BN - 1st
TVBRTE+( ENs .M ddl e, TMSRTE*y) +x) *20nsec' -=(80+(94*148) +8) *20nsec so that the
Equat i onrfqls‘?%at(?%f'i ed for the val ues y=148

The copying of the TKI is accompanied by .the division
andupdating of the TKTMSRT and the BIT, andonce the remaining
15 information has been updated, the TKIs for the new tracks
produced by the division will be complete.  In ‘the same way
as when combining tracks, the AOB files are not "decr’j,fpﬁéd,‘-
so that twé tracks can be produced by dividing an ACB file
in its encrypted state. Since the division of an AOB file
20 does not involve decryption and re-encryption, the
processing load of dividing a track canbe suppressed. This
means that tracks can be edited even by a playback apparatus
with limited processing power.
This completes the explanation of the TKI . The

25  following describes the Playlists.
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20 and x=8. Since y=148, the entry address of the AOB ELEMENT#150 (=l 48+2)
is obtained fromthe TKTMSRT. Pl ayback fromthe indicated pla J

code 00: 04: 40. 000(=280. OC0sec) can then be performed by startiﬁgqﬁﬁ%%hggooa
pl ayback at the eighth 25 AOB FRAME fromthis entry address, 133 ”ﬁ7
November PO 9100f 14061 {52-14 63 64 65} FCTI 3P00/ 03300 THrdr®hpiet es
the explar_ation of the processing of the CPU 10 in response to the user
pressing the "Play" key. 5 The followi ng describes the editing control
programstored in the ROr2 4 . This editing control programis executed

when thqjgﬁeg}pr§§§§§jhp@ﬂg§QP '» key, and contains the procedures shown in
FIGS. 63, 64, and 65. The foll'owi ng describes the processing in this

program wi th e Jhowehant scishoppolerlQ ihesendr dw rigsc. { 32-14163- 1}
Editing Control Program Wen the user presses the "Edit" key, an

i nt er actihay bteedanasyersphayed i sedp B0Pfn FIG 63 to-ask the user 15
whi ch of_the threefundanental editijngoperations”deletion", "division" and
" conbi nifARY+5SEHAPE JreF f epredmation| 4 P4f91050 T t RéTEI A9 Fifges what
operati has. been, made- hy.t he uset.in,response he,,i nteracti ve screen.
In the %ﬁé?gﬁ%sgfaﬁﬁrﬁ?egtlFs%ﬁ§§U%£ﬁSFh§FBFﬁ%Y"égr& §& "1 " keys on the
20 key panely ot epalso Hoedsasd il CALNG DY) and: * Rawflly G SaE10B at | ons,
(i.e., these keys are used as "Up" and "Down™ cursor keygs. en the user

i ndi cat es:ed € getet isandrogerat ko fheshr eeesstng-praceads dmdt he | oop
procedure conposed of steps S103 and S104. 25 In step S103, the CPU 10

j udges Wethkersthefissarahasnr SPLI 27 Novéibef 32063 1f O 00t #¥a061Each

PCT/,TPOOI033tZaJFpressed the "I" or "i" key. In step_5104,nthe CPU 10
j udges et et WP T8t 1ods TotessoF YhedeEdned Repy Mpgh- 2s shown

10 Dby the brocken lines h6, the DPLI is composéd of
Default Playlist General Informaticn (DPLGI) and
. Default Playlist Track Search Pointers (DPL_TK SRP) #1,
#2, #3, #4 . . . #m. As shown by the broken lines_h7, each
PLI is composed of Playlist_General Information (PLGI},
15 andPlaylist_Track_ Search_Pointers (PL_TK_SRP) #1, #2, #3,
#4 . . . #m. |
The DPLI referred to here differs from each PLI in
the foliowing way. While the DPLI has to indicate all of
the tracks stored in the flash memory card 52, a PLI does
200 not have this restriction and can indicate any number cf
the tracks. This cpens up various 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

25 memory card 31, or can have a playback apparatus
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the user has pressed the "I" or "I" key, the processing advances from step
S103 to S105, where the indicated track 5 is set as the track j .
On the other hand, when the user has pressed the "Edit" key, t%@N%ﬁgﬁ%&%@?
track is set as a track to be deleted. The processing shown in FIG 44 is
execut ed, Y@O¥HREI t he TKI SLK ATR of each TKI for the indi Eal’ZBP%%H0k is
set at "Unused" to delete the to indicated track. {52-14 63-2} Conbining
Process Wien the user selects the conbining process, the processing
proceeds fromstep S102 to the | oop procedure 15 conposed of steps S107 to

5100, | nabbeclaan pigcedure composed ot o enreSI0-L:L, % they o

pl ayback-apparatus récei*ves ‘user T1ip

Wien thej HeLaRIBSSLSaLNG JF Drcektakey gddies pregessima gsvapaes thy om step
S107 to step S110 where the indicated 20 track is highlighted on the

di spl ay.ohematdies useorpressestidef 1 Baint ‘mdmyryt berduddenamd” ¥és'rd s gi ven
in step 5108 and_the processing advances to step S111. Instep S111, the
current | yhiende gal €41 Fdkvils seffndp rmet § PAstn e k lBs hBemssw caxchi s
editingd?gocess and the processing returns 25 to the | oop procedure

conpé%e f steps S107 to S109. 135 27 Novenber 2003 Wa DO 74061

PCTI JP( 30/ 03300 Wen a second track has been selected for editing, the

j udgenent "Yes" is given in step S109, and the processi ng advances to step

S112 . I mstep 1312, mihee EPHr1 ¥0 f 665t andheriB 15 pathheikds of the
former and tha latter tracks 5 and judges what kind of AOBs (Typel or

Tvpe2) are presgnshatwdt hien rebpeclbye estarstimmd efid98f FdachlDstshese tracks
and tracks on either side of these tracks, if present. After identifying

the typePofseashs erevirt AcBhimenesy 5arsl e cAbacquiyBsdnAetFer the
arrangenent of AOQBs 10 nmatches a certain pattern. arrangenent of
ACBa S ar Shes Gite 010 1 REAFdGr IRISPRE SRORITTCEPE (BINA BEAWRERe | ¢ i s
clear that-threepType AOBS wi b e eeut,i ftern the
Qonbiniﬁﬁ%L%E%LTgfﬁgﬁLénﬂ'Wé?%%#aﬁgggnggﬁgﬁcg%bgggé ?E%§¥§g§i%QF§QLrack_in,
step. Sl Ipptey-. . EbzH pLhengkher morss, 1EhgtopyAtI DR bhows inTHS 460 .05
- performed for the TKI and DPL TK SRP corresponding to these AOBs. By
rewitingDPhe TRKISERK ATEsuded he TKesPefheli=Plapilurst iInfofmataoks
selected for editing are conbined: into a single track. Wen the
arr angemglg.ﬂeﬁ@é' TMTﬁatW a "DPL_TKI ", On the other hand,

15 the "PL TK_SRP" field included in a PLI includes only‘a’

"PL TK SRP". The format of the DPL_TX_ATR, DPL_TKIN, and~

PL TKIN fields is shown in FIG. 39.

{17-8 _39-1} Format of DPL_TK_SRP
20 FIG. 39A shows the format of the DPL_TK_SRP. In FIG.
393A, the DPL_TKIN is written in the Cth to 9th bits in the
DPL_TK SRP, while the DPL _TK ATR is written in the 13th
to 15th bits. The 10th to 12th bits in the DPL TK_S3RP are
reserved for future use.

The TKI number is written in the DPL TKIN that occupies

50




20 any of the patterns in FIGS. 32A to 32D, neansing that there wll be
three or nore Type2 ACBs after the conbining, the CPU 10 judges ndiahbdrPBoa
conbi ned track may cause a buffer underfIOM/and so term nates the combi ni ng
process. s 27 Noverber 2003 1~' O 00/ 74061 {52-14 64- Bk e

Di vi si on 3?8@@3?” fsC1' ~' JP90! 033-90 When the use. indicates t %ﬁ gggﬁack i's
to be div ided, 5 the processing advances fromstep 5102 to the | oop
prccedure conposed of steps S116 to 5117. In the | oop procedure conposed of
steps S116 to S117, the playback apparatus receives user inputs via the "

o "tn@n@trﬁebd'éﬂqexbats\&wrtﬁ@qamemprswesmrfms 'sfiables 4 KEY, the
to 15 20 25 processing advances from st€p S116 to step S118 mhere t he

i ndi cat edct teekspecsdtisas. the track to be edited. Wen the user presses the
"Edit" key, the judgenent "Yes" is given in stew 5117 and the processing
advances to step 5119. In step 5119, the ir_dicated track is determ ned as

the t d.th i t t S120 wh th
plgybggﬁ%&b Egﬁésg % Egﬁﬂbﬁﬁgn Ce%ﬁhﬁgﬁggﬁgggis tﬁespfgyback apggfatug
receiyes use%fdﬁpgtgt,%ygaqépg %rkauseé C)I%I ?g bhe ysesn pr esggﬁst he " Mark"

key, the playback o rack™is and 'the processing advances to the

| oop prOﬁe@wr?-ﬁffrpﬁi%(icpflrﬁtﬁpfcﬁlgi anc Sl &8 sker SRy, t herplayback
apparatus receives user operations nade via the j og dial. Wieh the user

rot at es thejear), dial wrinetghayback time code is updated in step S124 in
accordance with the rotation of the jog dial. After this, the | oop
procedure conposed of steps S122 and S123 is repeated. If the user presses

t he "Edi t{'i?keél 3&‘%72} Zécl;ln%voesn:t.) 10%0%35&. \%%&4% YCTI JPOA 033>; 9

10 The broken lines h51 and h52 that extend from the
DPL_TK ATR in FIG. 35%A show an example setting of the
DPL_TK_ATR.‘ As canbe seen fromthisdrawing, the DPL_TK ATR
is set for a DPL_TK_SRP in the same way as TKI_BLX_ATR is
set for a TKI, which is to say, the DPL-TK ATR is:.set at

15 one of "Track", "Head of Track"

"Midpoint of Track”, and "End_of_ Track".

In more detail, when the TKI indicated by the TKIN-
is used and an Audio Object (ROB) corresponding to one
complete track is recorded in the AOB file corresponding

20 to the indicated TKI (i.e., when the TKI_BLK ATR of the
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 recorded in the ACB file corresponding to the indicated

25 TKI (i.e., when the TKI BLK_ATR of the TXI is




the processing proceeds fromstep S123 to step S125, where the pI ayback
time code displ ayed when. the user pressed the "Edit" key is qgm%)%%os
di vi si on boundary. Note that an "Undo" function may be provide

setting of the 5 division boundary to allow the user to invalidate t he

sel ect ed dweitsi7énstboundary. After this, the processing explPAHEGVHREH
reference to EIG 47 is executed in step S126 to update the DPLI and TKI so
as to divide the selected track. 10 B2-24 65-1} Process Setting a Playlist
When the user chooses to seta Playlist, the processing switches to the

d h the f, in Fl wLnthis flowchart, th
\F/);??:brtraeu'?@g; ﬂgf-mrta}%i]%lfycgg?lgl tCi, §§Hsec}r‘]€tosl?shd?§ elae[he pogltlon of

a track i I K o y. t b ited:
The 11 owonirtoT o BrE o5 aa (e TR o R Tt 9 Pea o
"1" in st SBlhudebove e prOcEsSERG r LSt 8ot Benliehpa progedure
conposed of steps S132 to 20 S134. In the [oop procedure conposed of steps
8132 to ﬁjﬂccthe mba_}chamé@appatateusﬁakcﬁﬂzes cusere spendtingns.aredeevi a t he
" | ", "Edit', and "Stop" keys . \Wen the user presses the "I" or

" kéy, i preeds Tk %ﬂdv%mceb’h\elnorﬁl"% %KépBeﬁa?‘k‘% 8fefs1dhhéFe a new
t k { nb 2003 001740b1 P~TLJP00103300
eIr ggt rlofn @{ﬁéé‘i?"tggl_g’&m%sﬁﬁ‘r% ) se eece‘?‘llu?] O%}O qsﬂd@va?@ Cathds#€i on of the
R di ng: t K G f t 5
ecor di ng.Appaf Al Hs gl ?ﬁlomrfqrff}‘r’?lglée J%gcﬁgéf“%é%dc gng:'?fng'q%h@ idNespgesen

recor di ng apparatus. As rec apparatus 1 ncl udes
a card cemecPnwdi édbsenre¢hiony (e FeePbHHAG ARRAA Wind pd he fash

menory card 31, a RAM 22 a non-renovabl e di sk apparatus 23 for storing a
recordi ng d:mﬁcrlohwngcaurﬁed in the ACR file corresponding to the
10 indicated TKI (i.e., when the TKI_BLK_ATR of the TKI is
"End of Track"), the value "01lb" is set in the
"DPL TK ATR". o
Conversely, when the TKI indicatedby the TKIN isunused
and the TKI region is merely established, which corresponds
15 to when a TKI has been deleted (i.e., when the TKI_BLK ATR i
of the TKI is "Unused"), the value "100b" is set’'in"the
DPL_TK ATR.
When the TKI indicated by the TKIN is unused and no
TKI region has been established, which is to say, when a
200 TKI is in an initial state, the value "101b"™ is set in the
"DPL_TK_ATR".
Since the number of a TKI is written in the DPL_TKIN,
it is clear which of the plurality of TKI corresponds to
each DPL TK SRP. The position of the DPL_‘I‘K'_SRP in the
25 Default Playlist Information shows when the ACB
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io that perforns overall control ever the recording apparatus, an A/D
.converter 24 that A/D converts audio inputted via a rrecrophonez-ft%v%p‘?%@.
PCM data; ar. ACC encoder 25 for encoding the PCMdata in units of a tixed
time and assigni ng ADTS headers to produce AOB FRAMES, a.sg,rg 6 gmunit 26
15 for en@’r@%%“ﬂﬁ‘ the AOB FRAMVES using a different Fil eKey {of &4¢h  AOB
BLOCK, a nbdem apparatus 27 for receiving,.an: audio, data transport stream
when an encrypted SD-Audio directory is sent vi a conmunicate on lines to
the recording apparatus by an el ectronic nusic distribution service, or 20

when an E‘H(Eir%%ﬁd&&%”%%orqhétfﬁﬁ%héts??L’H | 2, COBPWRISGRH 98 +hNegeto the

recordi ng apparatus an electronic nusic distribution-service, a CPU 28

for perfpem mx oyeraklltaomd ol = p¥ernthe,recer.di rg cappaliatals pds keybaard 29
fer receiving inputs nade by the user, and a display 30. 25 140 27
Novenber o20082"&VB 10/7406% ROTLBPHIGKII $0U {BZ-2lrdasplt, GheuwwtdeRTl to
RT4 When an encrgﬁt ed SD-Audjo directory, which is to be witten in the
dat a regP8n t&fd PREaTaulSdhti eatiSon Iy dfidnleifadent PYR e SmaRrRAEE6N | i nes
to the recording apparatus.5 by .an electroni ¢ nmusic di.stribution service,

t he rJecoFglenﬁ’rég‘;p%r ?u‘gn&gp_cv\%%%r?fégéfn(?’ %%cgﬁﬁﬂrditlobﬁ R8T i nt o

t he data i heat L ca_tli i f.. I I rd 31 as
soon as ?I%:%%@%tgeﬁy%b—gﬁ\u%%g“ |r*glcef(%%ﬁ§gab§eﬂ;%cﬁr%%§?i y re%re%\%%f i 0
However, (1) when an audio data transport streamthat is not in the form of
SD- Audio directory is sent to the recording apparatus by an el ectronic

musi ¢ di $&7HSUt4 @nl$eldwitesr¢ Ry twoarsida aBeswesgutttled into the recording

apparatus in_PCM format, or 3. ) when analé)f? audi o iis recorded 15 by the
recor di ng RpparatuEianeirt PERappafat E-Hse@2th@4R FdwPig four i nput

outgs 10 W LLELEN, 3419 data dransperL stroamonoctis st JRIOY L
o2 uaeCobg L p B Rude diacboptensgrd, Stresn SR kom0 0eLa
RTI The second, third, and fourth levels in this drawing are
the same as the first, second, and third levels in FIG.
19, and so show a TrackManager including eight TXI and eight
15 AOBfiles. FIG. 40differs fromFIG. 13in that’a;_b_ox showing
theDefault Playlist Informationisgivenonthefirstlevel.
The eight. small divisions shown in this box show the eight
DPL_TK__SRP included in the Default Playlist Informatiom.
The upper part of each division shows the DPL_TK_ATR, while
20 the lower part shows the DPL TKIN.
As shown by the arrows DT1, DT2, DT3, DT4 . . . in
FIG. 40, DPL_TK SRP#l and TKI#1l are related, as are
DPL TK SRP#2 and TKI#2, DPL TK SRP#3 and TKI#3, and
DPL TK SRP#4 and TKI#4.
ﬁS Looking at the DPL TK ATR fields in the DPL TK_SRP,

23




The input route RT 1 a used when an encrypted SD-Audio 25 di rectory is
sent via communi cation lines to the recording 141 27 Novenber \003pekbEd3
00/ 740A PCf/,1P0O0OI D33~10 apparatus by an electronic nusic distribution
service, or when an audi o data transport stream s sent via comunication
i nes to tRAeOPEEFEHI ng apparatus by an el ectronic nusic di sPETEDYGHC
service. In this case, the AOB FRAMES 5 inc' ~uded in the transport stream
are encrypted so that a different FiieKey is used for the AOB FRAMES in
different AOBs. Since there is no need to encrypt or encode an encrypted

transportstream .t heSD Au%é\o directory oraudi o data transport. streamcan be
stored diTect?y PRt SaHe RARMELO TAGR" i P&SeRGSht eatsfRre £4FH 7°4) Snput

Rout e RT%ﬁﬂp.P%(hgg{a RTBPiSF#Seﬁ/%{%f?hggg‘i Q“{' SSI;*}Qﬁgt t Sgdvi a a m crophone.

In this caser udi‘o Thpt 5"m-erophohe i's subjected to A/D

conver si @eHyTkNerAid cOnMerd €ha24 fD-s PUHRe ROM DA GnpifAe iBe data is
t hen encodedby tThe AAC encoder 25 and assi gned ADTS headers to produce AOB

FRAMES. Af2lerTKhsgpitihe. sTKa#hl(mOrmd t . 26.1ency yprs THeAGBHERAMES using a
different FiTeKey for eachAOB-FRAMES 20 in different AOB FILES to produce
encrypt e Kiitz 6" 48E8 0321 "1 hi BPLt AK_TRP§pt-ed Bin? 6" QB4 UXS Sabred in the

RAM 22. {67-5} | nput, Routs R-ﬁ% g5 1nput route RT3 is used when PCM data

r ead frorﬁpd“.c%ﬁﬁ B3857 B LRBdr BARR08 - 8120 STOrasprns. A foUED/ 033GD
is inputt N t r rding apparatus. Since data is inputted in PCM
format , t%g)%“a%gectaggtabcg&?hputted as it is into the AAC encoder 25, This PCM

data i s encodegidwnfiiel ACCeREOder Abrantk asspgnedphRTTheaders to produce
AOB FRAMES. After this, the scranmbling—unit 26 encrypts the AOB FRFI ~t Es

usi ng a difI eTkr SROHid, ekayd f DPLL MK AMBPFRPhiafs 4 rDRILf TEr aMR AGBs 4s produce
encrypted audio data. After this, the encrypted audio data is stored in the
RP. Mi22. "(lre ek | nplhsRedce Rive DPL_TK SRP#4 of DPL _TK ATR is set

at "Head_of_ Track", the DPL_TK ATR of DPL_TK_SRP#7 is set
at "End_of Track" and the DPL_TK_ATRs of DPL TX_SRP45 and
DPL_TK SRP#6 are set at "Midpoint of Track™.
‘This means that TKI#4 ("AOB004.SAl"), which is'related
15 to DPL_TK_SRP#4, is the start of a track, -  ~@ii0 618 2f
' TKI#5("AOB005.SA1") and TKI#6{"ROB006.SAL")", which' are’
respectively related to DPL TK_SRP#5 and DPL_TK SRP#6, are
middle parts of a track, and TKI#7 ("AOCB0O07.8A1"}, which
is related to DPL TK SRP#7, is the end of a track.
20 The DPL TK SRP entries in the DefaultPlaylist show in
what order the AOBs corresponding to each TKI are to be

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 . . . #8. As shown by the arrows (1) (2)(3) (4) . .
25 (8), the ROB file "ROBO01.SALl" corresponding to TKI#1l will




The input route RT4 is used when a transport stream 15 20 25 inputted via
one of the three input routes RT1l, RT2, and RT3 is witten intgy §fembd-268s
menory card 31. This storing of audio data is acconpani ed by the generation
of TKIs angd.Defaplt Playlist Information.-In the same way %QnﬁﬂﬁaﬁkﬁybaCk
appar at us, ?he Bt n functioning of the recording apparatus is stor in the
ROM This is to say, a re cording progranthat includes the characteristic
processing of the recording apparatus, which is to say, the recording of
AOBs, the TrackManager, and the Playlisttdanager, is stored ir_ the

non- r emovabp &agiesk bappardits: 23: 238802 . 2R INORithes s 2003 19+ SR AHD6I
?CTI, TP &AJ' Jli {67-7 58} Froaessing of '-,.hQ Retardi ng Apparatus The
foIIomlﬁF@éSbELbé@M&ﬁbﬁm@E§ﬁaQﬂ@,t%%@é@@@d&ﬁﬁanmknﬁsﬁqﬂﬂﬁrgwimes a
transport greantln the flash nenmory card 31 via the input routes RT1,

RT2, RT3 e AL hi PR Bledtss drert ShaFel 4 | 3ehaPPEIE F1 & 188 that shows
t hi The LS, 4 F unmber S d t hi
L Droosssiibohepxarlohes { Fage Muther. and.nf ax figeh used i this
totals nunber of AGB FRAMES that have 10 al ready been recorded in an AOB

FILE The variable Data Size is used to manage the data size of the AOB
FRAMES t{mv-havelis) readypheesdecnged fior tdite AABLELIE PRI PEACRESI NG i N
this flowhart "starts in step S200 with the CPU 28 generating the

Def aul t BPhgyildtstankhrfaomati®ar ackManager. In step S201, the CPU, 28

initializes the variable #z (zE--1) . In step S202, the CPU 28 generates.
the... AOB FI LB - afid sthaes ?%amﬁlﬁtﬁﬁﬁ%%agﬁe§QﬁtQﬁethe flash, nenory

d h f I fi,l d f | ‘
card Stindt e DLt e”""”%lsgtae%ﬁaf%%?%h%%n%‘gmhr ‘s
Audiig Did 86k Ok Y bR ; Hl?a%at?‘i‘ g.egigon. r4f 4k thhs, thi BbePonZOfe ffﬁ%sﬁ?UCPU -

generates TKI#z and stores it in thé TrackMandger. Tn step S204

gener at €s=¢82 BRoWK SRPHpedRd it opBavillisity) tdtei Def atkt A eyki boxes
st-Infornation. After this, in step 25 S205 the CPU 28 iinitializes the
vari abl ey thy" sEcemd iLaVMA shod doeeRddrs 2003 Vya 001 7-t OSi

PCT/ JPO0/ 03300 step S206, the CPU 28 initializes_the Franme Nunber and Data
Si ze (Frame NS Emg Dg1y%§2@n§)ln the ox showing the

Default_Playlist shows theeight DPL_TK SRPvalues included
15 in the Default Playlist, while the small divisions in the
boxes illustrating each PLI show three or four ?LHTKUSRP
values. The settingof the TKIN 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 S8RP
20 included in each PLI are completely different to those in

the DPL TK SRP.
{17-1C_42} Corraspondence between the DPL._TK SRP and the

TKI

25 FIG. 42 shows the correspondence between the
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In step S207, the CPU 28 judges whether the input of the audio data
transport streamthat should be witten in 5 the AOB FI LES ha

the input of an audio data transport streamthat has been enc?gﬁqgﬂb?rﬁgw
AAC encoder 25 and encrypted by the scranbling unit 26 into the RAM 22

cor _tinueswemd7itii s necessary to continue the witing of AUHEPOBEAa, the
CPU 28 gives the judgenent "No" in lo step S207 and the processi ng advances
to step S209. In step S209, the CPU judges whether the anount of AAC audio
data that has accunmulated in the RAM 22 is at |east equal to the cluster

size. If_so, ,_,twhe CPU 2 g}iﬂves the j,udgenent "Yes" and.the_processing
advancesPEo_£6p JH R Br EX NG 06T SRS AR DUl a®Eqdal t he
cluster shze | Ltt i fulia < . mFh essj ng t hen
advancesgpo sgglp gllﬁvwge%&%?%itgile%ttg %éé&?ﬁé a‘tlér*ql;uiags%r%%%a’c%rful at ed

in theRAMBZ, glrepnS3L0 k3 skipped:andsthenProcessing advancrs sa4p, step
5211. In step S211, the CPU increnents the garme Nu:-nber (Frame _

Nurber - - Fhame Bunhber +i)1iebdni aer edseen MEKVHI ve @ e SRP#abkevdData Size
by the data size of the AOB FRAME. After this updating, in step S212 the
CPU 28 | adgase 25 vRRTINer £ tHie VK| GBEHS .Fr 3 N\NOWBEYS RAS L Pheied ndmehunber
145 27 Novenber 2003 WO flfl174f]l 6l PCTI, Iff%é%kj'l 33f1fl_of .franes that
is set |AreCcRE AV RAFKERFECTIHRIVELPUE TFYHE ddl & EXY Plset in

accordan w t h.t.he s | i [ equenc d r}gjgg' audi-o dat a
transpor}tiggtsr ‘é‘%r%l %ﬁe%rﬁ{) V&\ga%]%gg‘o QF%Q#S’%NE%?{% 6‘?%%22& t@eﬂnx ~er
of 'franeg; set s ENSoMAd! 8 BRIELcEkhe GRYLES. 0l ves the | udgenent " Yes'
in step S212. If not, the CPU 28 gives the judgenent "No" and the

processi ng rePUaRS. itsa 2 eps S2@hpoEed poocessiTiy ImPH1leps 25203t o S212 is
therefore repeated until the judgenent "Yes" is given in to eit.:er step
S2071%r thasstep8sim writarem anhehar PRl EIM afe PRuMSerSRBEEhe ¥ N val ue

and the BPotBSEFRE Ly A ARE (¥ bat SR8y 052 E (UL STEh 4013 WAdr 6 DI Size is

clored Lo SSDTEL T e Al T e Ly D
before -51gheeKigiti eSEERPGSRLD tehatney1 1 be#ar hablleia hasy- beagiost =

will be played back, as shown by the arrows (21) (22) “(23)"
15 in the order AOB#8, AOB%3, AOB#1, which 'is to say,ln 8"
completely different order to Playlist#l. e
Playlist#3is composed of PL_TK_SRP#1, #2, #3, #4 ~“'the
PL TKIN of these PL_TK_SRP#1 to #¢ are respectively set
as 48, ¥4, #3, and #1. This means that when tracks are played
20 back according to Playlist#3, a plurality of AOBs will be
played back as follows. First, AOB#8 that composes Tracki
is played back -as shown by the arrow (31). Next, AOB#4,
AOBY5, AOB4#6, and ROB#7 that compose TrackD are played back
as shown by the arrow (32). After this, ROB#3 and AOB#1

25 that respectively compose TrackC and TrackA are played back
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"252". The value "252" i5 used since this is the maxi num nunber 20 of ACB
EhEMENTs that can be stored in"a single AOB. If the variable # Nmmmﬁ 9%63
252, the processing advances to step S216, where the CPU 28 | udges er
a SI|6HC6\960@ psedeterm ned | ength is present in the encodge sisdiae Whi ch
is to say that the audio data has reached a gap present 25 between tracks .
When no such continuous silence is present, 146 27 Novenber 2003 wo
oonao~i FCT/JP00/ 933DG t he processi ng conposed of steps S200' to 5215 is
repeat ed. When the vari abl e#y has reached the val ue 252, or a silence of a
pr edet era$ ngdolvandh tsepresmiis i (38he agntotiz4) audi c, the judgement "Yes"
is given in one of steps S215 and S216 5 and the processing advances to
step S217 wherE %EH@C\?érll am#ilq%em&ﬂ%@m@aen#%zcm@t)lu@@@pqaﬁ% t he

t 202 6 t t t
Var  abl 65 B TP ERRt | RGO EnTe T GHBLE| RYE (HEL CPUTDR & it A
i ncl udi ), Al t
the flash ﬁ“e“ﬁo?‘%*a%%%liﬁw%e?t ST MLt oy AR BUAT G dat a %?a%?%ﬁh' "

stream kyetAe1AAGIENCOdERe2DPT hex SeRBMRIA NG 41N L 35, :.amdut@e nmodem
apparatus 27 is conplete, this Teans that the inhput of the 75 audi o data
transpmﬁeﬁatéamHAﬁykimmlﬁr@mnmmblbhesﬁaﬁI%LE#zL%HIfaﬂﬁoTheaxnmlete
so t hat the enent " Yes' ven in step S207 and the processing
advances(?%lsfleg"f@m TR+ §tr§'|t—ﬁ%ﬂ))8 thRe CPURSs st reskihe VAPuUe of the

i b| t he TKTNMBRT h TKI # th TNBRT Ent
o e o2, SRy S o, AR TR A Rt does ho% fe Rau

for the 7y SRR Stor
22 in the ADBL 'l% GLespondi ng, 10 £he ABfe, the: pragessing in this
fl omchart ends. ove processing reésinis in an encrypted audi o data
trangpopnt BKI SRIH’\WQGLHQPEéQE_Q@ﬂ#rB bhe f hasih dee®s yrice 4 o3k of TKI#4
to TKI#7.

On the other hand, a DPLI iﬁcluding a plurality of
DK _TK_SRP has a data size that is no greater than one sector
and is always loaded into the RAM of a playback apparatus.
15 When tracks are plaved back according to a Playlist,. the
playback apparatus refers to the DK_TK SRPs thatare loaded
into its RAM and so can search for TKIs at high speed. "To
playbackTKIs(AOBs)usiﬁga&PL_TK_SRPthatonlyindicates
theTKInumber of the first TKI, aplayback apparatus searches
20 the DPL_TK_ SRP loaded in its RAM based on the TKI indicated
by the PL_TK SRP and judges whether the current track is
ceompesed of a plurality of TKI. If s0, the playback
apparatus executes the appropriate procedure for playing
back all of the corresponding TKIs (AOBs).

25 As described above, the Default”Playlist'and a
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25 The fol Iowing procedure is then used to store the Fil eKey 147 27
Novenber 2003 WO DD, 74051 PCT/, TQDD/ D330D required for 7 November 2003
decrypti ngt hi sencrypted audi o data transport streamin the auther _fication
regi on. WAgR ohBfysudi 0 data transport stream has been i nputch@solib®od Nput
route RT1, the AOB file (s) , the file storing the 5 TKM5 the file storing
the PLM5 and the encryption key storing file storing a different Fil eKey
for each AOB are sent to the recording apparatus by a provider of the

el ectronic nusic distributionservice. The CPU28receives these files and
writes tienAOBifdy efspLItsherefwhe tsteor ingth® Phaylii@t-IMGnagert.heIfile s
Coring the PLMG into the user region of the flash nenory card 31. On the
ot her hahidffenencPplaghadck esrdaty ahe whtEypni dh ke %gbLﬁ'ﬁéNfSi B&st ori ng
a different FiIeKe¥ for each AOB into tge ﬁ;%hentLgation region. IS Wen
the audiotiSFEHFuPEed Rrthd B ot Srattef RIZ SN _6iFS CHHROSLRE E8G28

donmencat- SHi Sors F e ener Arai  Hayo e PR Setth T Tt PoETAE
addi i on, £ 9. Pgi.ngg %_%ftéyrmg goLamlding dini bl 26k encFyPEst Bg Rhesent
AOB, this 20 FileKey is stored followng the FiTeKey Entry in the

encrypt inpdekeynsthtiisngafi,| emps esont tcantbe ativeentsieatimpreegiomn ofith the
present enbodi ment describes above, the files storing AOBsareencrypted

usi ng diffferenbeeng yotriwnbkeysl REsSIF thdume sher@ttriptiloa Képshsed to
encrypt one file is 148 27 Novenber 2003 1d0 00/ 7406y PCTI JI' 00/ 03300
decoded BFPEYpGSSH dhe exposed encryption key can only be used to decrypt

a file s toei pgngeé(ég,% \é\%c%%%slgg?ﬁe&%o%gtr@ﬁ@%gp egiggt o tg{v%er AOBs

that are stored iMoo i $mnimzes the damage causédwhen one

encrypt iy, STke¥ RS LXPOS8H-nNAlRy that awhinld the) aboue sdescr i patoRf ocuses
on an exanpte systemthat is thought to be the nost effective enbodi nent of

t he presentei tent itarg bhessnventidhei sherotdddan s edet @ hissvEKEM
Variousnodi fications are possible to wthin the-scope of ‘the invention,

“with exapressppntia & FehabdiQR) fgilvehsabaray (at (W@ thel ol2 4(RYt¥Re -above
enbodi nent descricges.a segi conduct or rr&rmrc}/mflash mem)ni% card). as the
recor di r‘fgl%d'ielﬁﬁ BEHRG hBEghF L HeP privs &re T FRRNEEET ' Egﬁplbﬁﬁﬁrto ot her
medi a of accesses need to be made to the flash memory card 31,
15 but when the DPL TK SRPs are reordered.in:the " .7 rgny i
Default Playlist InformationoraPLI, thiscanbeperformed
with fewer accesses to the flash memory. card 31. .. X1l
In view of this, when the navigation data is edited,
the order of the DPL TK SRPs in the Default Playlist is
20  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 43A7,B} Reordering of the DPL TK SRP

25 The following describes an editing operation that
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i 5 including optical discs, such as DVD-RAM or a hard-disk: (b) In the
above enbodinent, the audio data was described as being in AAG{Q5Rber 2003
t hough the present inventi on can also be aorJlied to audio data I n another
format suckoas~M3 (T4PEG | Audi o Layer 3) , Dol by- AC3, or DFS/fovgsdoal 20
Theater System). (c) Wile the file storing the TiG-IG and the file storing
the PLMG were described as being received fromtire provider of the

el ectronic nmusic distribution service in a conplete form the main
information used to create the TKMG and PLMG 25 can be transmtted together
wi th t heckaggyst itdre keyasbedhpndsr o7 tNovekbeb v2063> BYEx U7 41l

PCTI, F~UQ 033U0 file that stores a different encryption key for_each ACB.
The recordrngfapiErait t8 Fa¢ (e plbcddf ¥ hi SLLAPSAR3 bhPt o obE&En t he
TECMG an h Leh it then recor inghe flash . ard. 5- (d) For
ease of %%% %/ﬁg\t,\?g% S Oé} e eore?ilganl&SESpSFang? 5% rp %@%%%kgépgﬁﬁgr S were
descri beﬂhé%@%‘t@.ﬁxf@% af o dBYCEase éﬂf@?ggﬂn@ periable praybael apparatus

can be equi pped wth the functiom ng-of the recording apparatus and a
recosdi nghappatat uss | int fgcf.org0 of a personal conputer to can be .equi pped
with the functions of the playback apparatus . Aside fromthe portable

pl ayback appafat BgGand Oer somal DEBNAIHEY 1ecDPdi AF e atus, set at

t hef uncti onsof tgg‘&pl ayback apparatus and recording apparatus can also be

provi dedt ¥ b7 as cOhmi ERE BRLdevidt Y hdte i sTEapaslne 6f a6inPSadkaAds - 15
cont ent - CaT e ane, ex | e, . a_nohi I one
capabl e o%gr]ﬁsérﬁ%e i%c%%éeﬁ'&fmﬁévfﬁ&? vﬁf nt?ﬁgefs&ngﬁlﬂe}ntﬁe e
pl ayback,; gppanal us, a0e £6¢9HHdW ﬁﬂp@&@t.u&;@@S&Eéb%ﬂ&&b@ngéa@ _
embodi ment: This nobile tel ephone may store contents 2o downl daded via a
w rabess net wike nurtdher § @@sh(2repdn v garsh 84) injtite sarEl@®ay Fsshawt he
above enbodiment. Al so, while the recording apparatus described in the
above enbweliovediybas kppodicded Iwk t A ctkise aftdemtdppacativsi Ry dueradbaresting to
the Inter nt%ébi aﬂé ot her_devi ce capabl e of connecti ng to 25 the | nternet,
such as s (eI AP Fo7e &3 SoRRT HRes g golayback order shown
in FIG. 43A is TrackA, TrackB, TrackC, TrackD, TrackE, in
FIG. 43B the DPL_TKINs of DPL TK SRP#3 and DPL_TK SRP#8.

15 are interchanged in the Default Playlist Information, so
that the tracks will be plaved back in the order TrackA,:
TrackB, TrackE, TrackD, TrackC. 1In this way, the playback
crder of tracks can be easily changed by changing the order
of the DPL_TK SRPs in the Default Playlist Information.

20 While the above explanation deals with an editing
operation that changes the order of tracks, the fcllowing
will describe the following four operations that were
explained with respect to the changes in the TKIs. These
operations area first case (casel) where a trackis deleted,

25 a second case (case2) where a new track is recorded, a third
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27 Novenber 2003 ~rVO 00/”,dCSI PCTIJO00/0330G may be provided instead. (e}
The procedures shown in the flowharts shown in AGS. 55 to 5825'@6 6g 3
FIG 63 to FIG 65, and FIG 68 can be achi eved by executabl e roé?"d?% 9?1 t
may be 5 distributed and sold having been recorded on a reg 'Gtgoﬁﬁf“ um
Thi s recor‘”‘d?ﬂa"%’di um may be an IC card, as optical disc, a floppy disk, or
the like, with the prograns recorded on the recordi ng nmedi um bei ng used
havir_g first been installed into standard conputer hardware. By perform ng
| 0 processing in accordance with such installed prograns, standard conputer

har dwar e..can perdosm fhesanefynetioniynge ascithel playdbias kappatativsinand
recordi ng apparatus described in the above enbodi nent, (f} Wile the above

enbodi ment slesduickes tiew caseckheramd 5 af phurtdl i¢ysef (AABeSndwaepkural ity
of FileKeys are.stored bn the flash nenory card 31, only one AOB and one
Fi | eKey aneexbbk $sorckidvigdedste pradnemt tEesemy afr#6KSt-he AOBs to be
encrypted, so that ROBS may be stored on the flash nmenory card 31 in ACC
format. 20 SECOND EMBCDI | r SENT The second enbodi nment of the Dresent

i nvention .Jgelaggs ot L opr L i.nethe ge of still inmages
toge?her%t%—%ﬁe%%{éggs %gg@%ﬁ%‘eﬁ sgt ﬁgh |}€st enbodi nent. These 25
still images ang £Q:0e.disphaved Wenchhe WoBNd 2% rafdk 18lde 1 @¥cblavenber
2003 1f O 00/ 74001 pr'ayed back. PCT/~~P00/ 03300 {b9-1} Hierarchiczl
Construction ofighe Ehashrvenmty €acd bfow heh:SebedfdiiBni ~Blamantss FI G 69
shows the hierarchical construction of the flash nenory card 31 of this
‘second &hbckienagethe dn@ra@BhEéakscars rardabrd ohahe $PRsAINERS Yy card

31 described in_this enbodi ment .differs fro at,_of.. first di ment
in that JPCBRUL pPeRel Dbj BePYR ﬁ&vglﬁeeﬁoadg&%f—l%&é;{%gz p?‘%ée%%g%%on dat a
and POBManager. s _has en .added t naviy, gaf i apeppi eces
of éﬁl I |a€%§358§te§a-i n%b%&?%%i%%gb%ggosdr aﬁp ?cg@%egﬁﬂegl%?nf %r ntt and
are referd gd 1t hyakhen Bray! 2 $ihenages piedttheadsaskanagade 1dheon
POBManager is managenent information that describes 15 how the POBs shoul d
be referged TRINY hheaPlayhist Minagercamd, thei FdackMaAndgerth{1eyed s70A- 1}

Conposition of the user Data Area in the File System Layer, 20 Since extra
i nf or matinRIcs 4d8anhdd {Errpridseaaagianin F16.°27. Thedifference

with FIG. 27 is that Default Playlist_ Informationincluding
15 a plurality of DPL_TK SRPs 1is given on the first-level,:
in the: same way as FIG. 40. L R T e
The present example deals with the case when the user
deletes TrackB composed of DPL_TK: SRP#2-
TKI42 ("AOBOO2.SA1") that is shown with the thick cutline
20 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_TK_ SRP#2Z.
25 When the DPL TK_SRPs are moved up in this way, the
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data and navigation data in this enbodi nent, the internal conpositions of

the user data area and the protected area in the file system|ay

nodified to those shown in FIGS. 70A and 70B. The user data ar%aﬁdéﬁﬁe\%zf}%a

FIG 70A .27 Novenber 2003 SYO 00l .”"4061 PLT/JPO~310~ differs from
et Fobblishd

t hat shown 8A in that files nanmed "POBX XX. JPG' an Pl
have been added, in addition to the POBManager file "POB000. POM'. The files
"POBXXX. JPG' and "POBXXX. SP1" correspond 5 to the POBs shown in FIG 09,
while the file "POBOOO POM' corresponds to the POBVanager. The difference

bet ween £hgafii beg "RORRELIPE and 5 POBRXXsSH, | ices tink wheldem Gopyri ght
protection is necessary. Files wth a "JPG' fil enane extension are

mer el yf ites TODted nt8gpstiding ttageh&Ciebe ackinpa TREG foz pats "winls=dt | es

w th an "SP1" filenanme extension have been encrypted to protect the

copyri ghts fvewntie BiG%| dHaged 2Mér ¢l themt g dibrewedtn ®mdoed” Secur e
Picture" and,shows that copyright protectiqn is necegsary.. 15 Still inmages
such as ¥&antt Hpﬁ&eoé?raé’pﬁsretﬁft%n%ﬁi apepfi@t%t?rtejsOIFakeﬁeE?%&é)@' §3-%:£'Th%e

recorded,onto a flash_ri ry. .C o.all . .

user St oglegregogfasl iazle%a%e%%8?%‘%’5%%‘3@1?}?%’3%@%3@?%Sﬁt Opfr o%%%t%‘gr}% if‘sl}g%ner ally
unnecessaf ¥=her» stichri mages, they can be recorded on a flash nenory card in
JPEG 20 format wi thout encryption. On the other hand, artist photographs
and al bum art warkhasewgenenakl YK BR peopestyookd hp ant the plargcorld | abel .
Since there is the risk of users’illegally copying inmages that have been
provi ded>pgsanbelte G leniag anigitc Tdiva & i bad i bhaser i EEG -t Hdde omdgeshare 153

27 Novenmter 2003 ~,vo oon.sas~ FC3'/~PU01133~~0 recorded .on a flaish menory
card as PSecdfe i ebdre® PEL e SiReS AffbBPSat R, FopPhis gggmpLe,,

assigned. o (DE TLSNARESE PORKKGSRL: ANdROBKOLIRE , AEe LhePGl mpgber o

t hat" "are"assigned t0 individuak"picture objects Y. "5 °Thi's "neans t hat

pi cture 0bj eabsr( BBIhLa beyspeainf,i achdishpg PEBrurbess:, B2- ZriaBs 1}
Conpos3.taon of thé Bser Data Area i.n the Fite - -

is set so as to indicate TKI#4 as shown by the arrow DT12,

the DPL_TKIN in DPL TK SRP#4 is set so as to indicate TKI#5,

and the DPL_TKIN in DPL_TK_SRP#5 is set so as to indicate

15 TKI#6.  The DPL TKIN in DPL_TK_SRP#8 that has been: set at

"Unused" is set so as to indicate TKI%2, as shown by the
arrow DT13. I
When a track is deleted, the DPL _TK SRP used for

following tracks in the playback order are moved up, while

20 the TKI corresponding to the deleted track is set at "Unused”

while remaining in its present position. 1In this way, an

editing operation is not accompanied by movement of TKIs,

which suppresses the processing load when editing tracks.
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10 System L~aypr FIG 70B shows the conposition of the protected area in
this second enbodi ment . Wien conpared with the protected areahBmbd 2665
8B, the protected area in this second enbodi ment further incl uges an
encrypti onvikeyosier ing: file: 15 naned "POBSPI . key" . This dicthegsgtaoes the
Fi | eKeys used for decrypting the (encrypted)fil es"POBXXX. SPI": Wien a‘file
"POBXXX. SPI" is read, a FileKey needs to be extracted fromthis encryption
key storing file "POBSPI.key": A server conputer operated by a record |abel
that uses 20 electronic nusic distribution stores the SD Audio directories
shown in FF&SP_F0I 4nd>20B} Wsedignuent of F&ks whasReasorieny Txackser ver
conput er opriate SD Audi o d| rectory, encr tSIt and

conpregses
thensends it to ]?ﬁe*l? ‘K?\ﬁ%gl SSFSF 1S oFgSe< 82en 37 G nbarko863 BYO

90/ 74061 PCIL, LRQO/ A
di rector y,%éc;&y%?f%ﬁwgdeggn%ﬁggéggﬁgug%&estglcogr%toﬁsr?tstl]‘ “g%orlljﬁl]g%? SD
Audi o dirgshoend Net® Lhat, the, CQWBb%&Moh”%h%%d wlovpkgad e ksy £ AOBS)

wi th the acconpanying still imges 5 (POBs) fromthe server conputer, and

t hen genezatieDEile MK SERAUISO sk  E6 Ak SyisdowWani MURGR A T0AKaENGnk OB by
itself on the flash menory card 31. {6P-3 71A B, C- 1} ‘Internal Conposition
of "POB~.DPG Ta&nd R0 apeBEXeBRIL.-Fi J. es The fol | owi ng -descri bes the

i nternal conposition qf "POBXXX. JPG' and_"POBXXX. SP1" files., FIG 71A shows
the -_nternal BRI Er e 189S TR BSRITPE TRE £30C B $TGT e F5RIARMS

still inmageyd t . e ncrypted,

conposi ti oﬁaagﬁgtstt%%c%;ﬁ%‘%gf ?’?’83 %%R—é '/5'1%9 (ﬂ%ragit%h r‘?tglr%
conpositi©f Qf TRI- set "HOBOKLRE" fil@ e %eéaﬁ\ﬂn it AR, déﬁ\‘f!‘ %u%h
files include a POB Header (POB H) and encrypted still |mage data in JPEG
forma®. 2ZDeTaesbinkEnGKi.neSEhBhcsHGBNaire Ehe sakB showhiahe iimdterdmtee
conposition of the POB H As shown in the drawing, the POB H is conposed of
a two- bytkeveBs| DRsBIGat ERé aatlduéBBl:FE@het@i ishfrreneepbeseeers ithedes a POB

file, one-byte resery i t POBATRtatso et her
encrypt eaC? yngs is £h % %ﬁ% lI‘St eve se:m FIGS. an B show

the Default_Playllst_In;ormation composed of a plurality
of_DPL_TK_SRE. In FIG. 43A, the DPL_TK_ SRP#4 té-'

15 DPL_TK_SRP#8 are set as_"Unuséd". On. the other. hand
FIG. 28 the TKI#2, TKI#4, TKI#5, TKI#7, TKI#B are.set;:as
"Unused”.

While TKIs set at "Unused” are present here and there
inthe TrackManager, the "Unused"” DPL_TK SRPsarepositioned

20 next to one another in the Default Playlist_Information.
This results from the used DPL_TK_SRPs being moved up in
the Pefault Playlist Informaticnas described above, while
no such moving up is performed for TKIs.

The following explanation describes the case when

|
LV

TrackD composed of four AOBs is written. The TKIs for these
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27 Novenber 2003 il' O 00r 74061 P~/ 3PQ 1/03360 data is present in the
"POBXXX. SP1 ", and a =our-byte POB_SZ showir_g the data size of; §iembsBoo3
When encryp teddata is present in the file "POBXXX. SP1" , the value "0" 1Is

set in they®eBrHER to show the "data body 5 exists" (i.e., pthephitsoee
"FOBXXX. SP1" does not nake indirect reference to another file). Conversely,

when encrypted data is not present in the fi | a "POBXXX. SP1", the file
will instead store the file path of a file including still imge data
(i.e., the file "POBXXX.SPI" indirectly refers to 70 another file) . FIG

71 C shovisoan éxdwlaref rasPeBfitel vhatristisesinthi lngpafballostiead of an
encrypted data body. The fil ename "photo001. JPG' given in the path "DCl Mg
C01phot oG gPG" i%ﬁ@l%at—éstélef iTe2 6 KYENRP ST | |Ti<ﬁ§§é datatfor TaIldiyi t al
phot ogr g__ph tg%&;%@usi ng:a 15 digital- still canmera. Wen a directory

pat h: an® 331 & ~+ _ are indicated in a POB file in this way,: indirect

reference is e <l 0 | fi " o] LJPG with the
pat h " DCl I\/Ctgn%g“ip gfeg%?—.es P af[?tﬁ’ Etﬁl%sééjlj}tgwggﬁ Fg}toée"gg%g%i%ﬁ t he
POBMVanagesT, i srsSeirmtathg 2@rvalpesptistqshoyethat there is "no data body".
As cne exanpl e;” when the devite driver of a digital still camera has a
requi remenfatithat Rlheysist| Infagenataf anrecoidedt whdseh€canm@sss recorded
in a particular file in a particular directory, a POB file such as that
shown 1550PQIENBVEAPEL 2003 GK, atn9 178D TXPEMR FHOHR3IDB FAPHMIAG1ST1C car.
specify a JPG file storing stil) inage E@ta usin f r.direct reference
ce WrFVE

fiTe pactyiRErlEeaAc T naT s T Gk ohaRa: Bift Pt K1 SBERr

equires 41 Gse} orke shared vt the paiy OGN 9 POLpho! o001, PG etc.).

5 As a result, even—if , | mage data recorde e digital
16 DPL TK ATR of DPL TX SRP#7 is set at "End of Track”.
The DPL TKIN of DPL TK SRP#4 is set at TKI#2, the
DPL_TKIN of DPL_TK_SRP#5 at TKI#4, the DPL_TKIN of
DPL_TK_SRP%#6 at TKI#7, and the DPL TKIN of DPL TK SRP#7
at TKI#8.

15 . By setting the DPL_TKINS. and DPL. TK ATRs in this way,
TKI#2, TKI#4, TKI#7 and TKI#8 are managed as the fourth
.track TrackD.

In the above proceésing, a write is performed for
"Unused™ TKIs, though this has no effect on the other TKIs
200 TKI#1, TRKI#2, TKI#3, and TKI#4, as was also the case in

FIGS. 28A and 28B.
{17-9_40-5 46A,B} Case3: Combining Tracks

The following describes the updating of the

25 Default Playlist Information when tracks are combined
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camera is reccrded in a particular file and a particular directory in
accordance with the needs of. a device driver, such image data

di spl ayed during playback of a music content. 10 This corrpleteés‘?%hr%n%rtnbér20&Se
expl anat i of¢ofoAsbg presentation data in this second enbodi nentnedustive
present invention. Qr2-1} Pl ayZ3.stMa~ager and Trac>c23anager The files
"POBXXX. JPG' and "POBXXX. SP1" in the 15 presentation data are displayed in
synchroni zation with the playback of tracks that was described in the first
enbodi ment. To achi eve such synchronous display of imges with tracks, the
Pl ayl i st MBn&ger andCFEESRMan&geérs of 4 theasdcfd ditbvdi PBA SHAFPkhed T

conpositions shown i.n FI G 0 FIG 72 shows the detail ed conpositions
of the PFE?I iCTWRhRGES &Hd ?%C%Fackl\/anager in this second errbodl rrent The

Pl ayl i st Ma f h
of The 1115t cABORTENE THE vt & Shodn P Era ShF P (1o A hkE et or o
the contegks 1ok w@?eN@yéabﬁb 8293 4 'A %Hé%é&%in%g o%ﬁp@@?:?’r@n@f the

Default Playlist General T nfornmation and thePl ayl i st General

| nf orsrat keroRLGdnharac! eadl ¥ oshawn, lm@léhﬁh FOesSTKE sROBATR égRdzta@ent y
TKI POB SRPs are newly provided in the TKG. 5 ;72-2# nPhG@ As shown by the
br oken | EhesshBE, ashéhbefagistt PM@yllesrtelcaan@r §|IGISm‘ rHatdroh Z(QZEDLGI Thencl udes

aDPLI I field in V\/r1|chaun|(1_ue|dent|f|er ﬂ%heDPl i.s wjtten, a
DPLI J:ffue%ﬁ‘-félc?n%h}“@ﬁ’lt roSfifdrI B Frad ks fEf BPFed 1S }@c BPLI is
Wi tten h a k of the
tracks ré erreds’to %M gde‘?é; %ﬁ %I aDtﬁ ‘%f%—sb\%kghat&%a&r%ﬁ% |§Lejg%rr};ﬂ units;

a DPLI POR AHR dih eﬂ)ﬂL éf'?cd Sy DELlsel%OE’aﬁRpaﬁh@,'e@G doa{i42:x30atedS G As

shown by the broken |tnes h62, each piece of ' Playlist General-1nformation
(PLAY |soc<1m1d$$dthhtaﬂla_lﬂafsettd atm Whiehed"uni Jher dent efiierifor the
PLI is witten, .0 a PLT_ TK Ns fi eld in which the nunber of tracks (where
t he operatlon comblnlng tracks 1s performed for AOB files and

TKIs as shown in FIGS. 29A -and '29B, the contents of

DPL TK SRP#3 to DPL_TK SRP#6 are each moved down by one

and the content of DPL_TK SRP#7 that is shown with the thick

15  outline is copied into DPL_TK SRP#3 as shown in FIGS. 46A
and 46B.- The TKIs are also updated, as shown in FIGS.-Z9A

and Z8B. | ‘ R TR

{17-9_40-6_47A,B} Cased: Division of a Track
20 The following describes the updating of the
Default Playlist Informaticn when a track is divided
{cased) .
FIGS. 478 and 47B show one example of the division
of a track. These drawings are largely the same as FIGS.

25 33A and 33B that were used to explain the division of TKIs.
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maxi mum s "99"} referred to by thePLIiswitten, aPLI PB TMfield in which

the total pl ayback time of all of the tracks referred to by t I

is witten in mllisecond units, a PLI POB ATR field, and tmen%?qqog%rﬁyérzﬁoat
SRP fieldg 31}:1‘?4061 27 Novenber 2003 ~vo oonaom PC T, ~Ti' JOl%&rﬁBagijm 4 33}
Overvi ew o¥ t~' ~xe Additions and I nprovenents nade in the Second

F' mhadi nent As can be understood fromthe preceding e~planatior, 5 the TKG
in this second enbodi nent fur,.her includes two kinds of i nf or mat i on, the

TKI P03 ATR and TK_T POB SRPs. In the sane way, the DPLA further includes
two ki ndshef sienfaoraret indnhtibed DRk e POBLATR TFdl. DPLR 9@3 3%a%dt1@ech PLGI

further includes two Ki nds of inforrmation, the 10 PLI TR an PLI
SRPS. Th8amR| aROs-BRPEIIMY -PeB éRW@l%nanDEEQSPOBJ%’RP%f‘@aé Hraver the sarre

d ed f POB. FIG. 7 PCB_f
gggﬁozlstﬁlflr?rgénr?r{g{%wew 1’igfr ﬁﬁé% %A“l“’%)rlga%le‘cﬁﬁe% “oK#thgB?Krl%V(%%: gs%‘ééipu POB

SRPs, DPL|- I d bes: t heg rdata, truction
of the TKR POHSATR (DPLI PO TR PLID FBATRY ‘and he— TR pCD SRR’ (DPLI
POB SRPs; nPl:h :RGB SRES 'K Zﬂ%éﬂé ik Bdt PEB SBBes%dTKI aRPE@BiSRR dsaBefli el d
that specifies a POB To be displayed during the playback period of a

speci fi ctAOBKIoE ohathe=srise ple&ytmtck”benis&di of the tracks indicated in
order for pI ayback by the Default Playlist Information, 159 27 Novenber
2003 10 is 'r V0, 00¥ 40t i FIPET PRowi1amdi 83Ber ta1PIYS e nlather b dsteby

he . TKI - POB_.S POB d
{ ?LLL”ga%lﬁésgﬁe.@reﬁﬁfﬁr‘?é e AOERE TRt bacRBhat T ib FOf OFTHE T POB-
SRP: d h T PEB-3RP d f
2 "POB SBRCHY G T T8l 7 TanouR BS TR BB R0 T i e arowi 19) beLveen

the Rt Dpﬁbe_rK bﬁﬁp#mda&eee@dh mmdaefﬁ 8d6n By Dueben GhPicwelst, fartd
bet ween the it~ nunber bll and the bit nunber bB, a "Huffnmn Tabl e" field

bet ween &hechi tTHmuSARber thZzaniUnksdd't haneresh, withChr Gicnance Sarrpl i ng"
field between the bit number b5 and the bit nunber b4, and.a "Picture

Codi ng MBe&=lite| Bl BELiksdn IhECBIE tiitheFObBheadP TR bPPSHUHE? B6. The
fields betvveen tglle Efﬂt nunber " bl2 and the bit nunber bl5 and between the:
bit nunmbBF P

. ThisnewDPL TK SRP#3isassociatedwiththeTKI, TKI#2,

15 newly produced by the division. The AOB file "AORBR0OOZ2.35A1"
associated with TKI#2 stores what was originally the latter
part of the A0B fil_e "AOBOO3.SAL". DPL_TK SRP¥2 is present
before the DPL_TK SRP#3 that is associated with TKI#2 and
is associated with TKI#2 and "AOB00Z.SAl".

20 This is to say, "AOB002.SA1" and "AOBOO3.SAL"
respectively store the latter and former parts of the
original "AOB003.SA1", with the DPL_TK_SRP%¥2 and
DPL TK SRP#3 corresponding to these files indicating that
these ROBs are to be played back in the order "AOBCO03.SAl"

25 and "ACBO02.SAl". As a result, the latter and former parts




and the bit nunber b31 are reserved regions. The "POB specifying field" is
used for storing.a nunber 20 between "1" and "999' as the nu r 8B
to be dlsplayed during the playback period of the AOB file cggﬁgg%%ﬂg?ng

thi s TKI . ? stil 1 imge is to be displayed during tP'E’%m%é}Xﬁﬁl&k
[

peri od of the ACB | e corresponding to this TKI, the "POB specitying
field" is set at "0". The "Picture Codi ng Mde" |s a field that is used to
i nform a pl ayback apparatus of the encodi ng nethod used 160 27 Novenber
2003 1d0 DO 7dD61 PCT/ 3PDDI G33G | for the still inmage specified by the "POB

Speci fyi ngfYizéled"odheinehr emogrmce. Sanpl iWwidll fhel glias disedata showrtse
ratio used for the |um nance sa:-r<pling and the chrom nance sanpling of
two col orgrdken fdweneri PRritvages sheri bieedt byn 5athe rtREB:Spectichyitte Fi el d”
was encode The- b|r ry value "00" is set i _nthis field to indicate the
ratio i s P#a¥oRrck @FHET gaVRD vbn - ohe iDFlaefKt §RPndicate the rati o is "4
:2: 0" The "Huffrman Table" field shows mhether a typical Huffman table
shoul d be used when di spl aying the stil i mge 70 speC|f|ed by the "POB

Speci fsyi n EL@I Fo-8 Fhhaswehl “E‘JEPE:?. sgk 3o Q%Qd"j :\l% bl e shoul d
be used. ? Nunberir ﬁBl >:<Lel s’ ?neﬁg |sea %‘.‘?138 IC e size of the
still inage Sp%yfdcﬁdoleh@ethe%éﬁéCféMrnQditQh@"pk@d&fdéé:?n a Rdu xel s.
The binary value "0000" is 15 witten in this fiel'd when the still |nage
speci fi edcay pasitRPEB aSgewstyivay F by dofi 8d9619g pipatstiche " 08BN ) s

witten when the image is 640*480 pixels, and the value "0010" is witten
when t he ﬁ%g@x@%{ her T8FAEdasht tFaCkn Nd § ailyel BE Tc6@VI2D phiahs a o

* | h | d h th
cone one LRl T8 TP Sy O PP St el
duri ng th@opkéﬁg%%'ﬂ:é’ftﬁe gaekc \N@ﬂ]alkga %EQ @%@%@E h%ewar de TKI s,

e va . 16

only the TKI POB SRPs I1n the first TKI 2003
The user can then delete this track to leave the part of

" the track that does not include the disc jockey.
This completes the explanation of the navigation data.
The following describes a playback apparatuswitha-suitable
15 composition for playing back the navigation-datatand=i il

. presentation data described above. kA e -3 74

{48-1} External Appearance of the Playback Apparatus

20 FIG. 48 shows a portable plavback apparatus for the
flashmemory card 31 of the present invention. The playback
apparatus showninFIG. 48 hasaninsertionslot forinserting
the flash memory card 31, a key panel for receiving user
indications foroperations suchasplayback, forwardsearch,

25  backward search, fast forward, rewind, stop etc., and an
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1VO 00r 74061 {74-2} TKI POB ATR PCTI 3P00/ 033fIfl The "TKi POB ATR' ? s
provided to specify how the POBs specified by the twenty TKI PR 5ERSeri2BoR
TKA should be 5 displayed. The "TKI-POB ATR' includes a "D splay O der
Mode" bet waemicks nunber b0 and bit nunmber bl and a "Di spl pay/sPamizeg Mode"
between bit nunber b2 and bit nunber b3. The "D splay O der Mde" field is
set to show the order in which the POBs spedfied by the twenty TKI POB SRPs
in 10 a TKA@ are to be displayed. In this enbodi nent, POBs are displayed in
one of three nodes during the playback period of an AOB. The first node is
cal | ed 'ISgguéntd el < vt ahdiisp Wher earhel POBER $satis PIabByaFamed mum of
twenty TKI POB-SRPs-.in:'. 15 a TK. G are displa ed_ig the order _i_n which

t he=TKI PoBs myba&%a@wﬁw%ﬁ@s‘ﬁ@é%ﬂ?ﬁﬂ%é&m fiode PeTéER &
"Random Mbde” and .is where the POBs specified by a maxi numof twenty TK
POB- SRPM G ?Nﬁy%ﬁ%'displayed in a randomorder. 20 The thi rd node is

cal | ed " Shuf f g, Mdg:, and ds wWherefhe. POBs specified by a nmaxi num of
twenty TKI POB-SRPs tn"a TKA are gisplayed in a random order w thout

repetition. To indi carelsserientipbynoder tdecbivear yheabge @i oh rset in
the "Display O der Mde" field. Conversely, the 162 27 Novenber 2003
-~'J~0 WOrdeglirt TIRIOLOAIABG binary value "A" is set to indicate randcm

ncde and the binary value "10" is set to |ndicate shuffle nmopde.
a "|<«<" key that receives a skip operation that

moves the playback position to a start of the current track;
a ">>[" key that receives a skip operaticn that
1t moves the playback position to a start of the next track;
a "<<" key and a ">>" key that respectively
receive a backward search operation and a forward.séarch
operation enable the user to have the playback move quickly
through the current track:;

15 . a "Display" key that receives an operation to
have still images stored on the flash memory card 31
displaved;.

a "Rec" key that receives a recording operation;
an "Audio" key for receiving user selections of

20 the sampling frequency or of stereoc or monaural is to be
used;

a "Mark" key that receives user indications that
mark positions in tracks; and
an "Edit" key that receives user indications for

25  the editing of tracks or for the input of track titles.
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The "Display Tim ng Mbde" field is set to show whe they the display of POBs
speci.fied by a maxi nrum of twenty 5 TKI-POB SRPs in a TKAd sho%%gkge b 03
synchroni zed with the playback of the AOB fil a correspondi ng tﬁ@‘*ﬁ? i

The node m@gqﬁng¥@ges are synchroni zed with audi o is call edbRldodeshow

Mode". During "Slideshow Mbde", the user is unabl a to skip through the

i mages bei ng di splayed wi thout id skipping through the audi o being played
back. On the other hand, the node where i mages and audi o are not
synchroni zed is called "Browser Mde". In browser node, the user can skip

t hrough i mages Wt hout skipping through the audio. is In this way,
informati on showi ng which POBs shoul d be displayed during the playback of

t he corr &€4poidi IgpAoRefiduts Madshin T@d@?oy@l&géamﬁahﬁ@aﬁ%ws ayed,
and whet her di spl of POBs shoul d be_synchronized with the playback of the
ccr r espohBFnFEOR +Fe ﬁ?@ﬁiyi%aﬁdTa%. 20 { 74-3 75 } Exanple Setting of

the TRI P0O13 s j.ncluded in Tl .2#2 to, TKI exanpl e
setting of th TKi 'gﬁﬁgeﬁo}) %ﬁﬁt8£fﬁ$§§§%§%Pé%%§yg%§?%gk

Tr ackMan 27+ Nav ' 20034 1 | J PERAG33QQ ke i rst
Ieve# inggﬁéfa%g§§H%ﬁ5L$%eg$?§E Nhnag%?{gé%?ﬁghiﬁgggecond | evel shows nine
POB fil egorThe I AckNrnaper «anl i beid thet £ elekimecFodesimpgbtrefidrstswi t h
the arrows showi ng which POB files are referred to by the TKI POB SRPs in

t hese ei ght TKI s(4As shown by the arrows, TKT#1 includes three TKI POB SRPs
that specify POB001 to POB0O03, TKI#2 inc]udes three TKI POB %BPS t hat

speci fy POB004(to PABbdE FhPFKY43st and tracks is snown on the L

panel to allow the user to indicate the
10 Default_?laylist_lnformation, a PLI, or separate tracks.
(2) Keys on the key panel are assigned to theplaylists
and/or tracks displayed on the LCD panel to allow the usex
to select a track or playlist that is to be played back
or edited.
15 - . (3) A time code showing a position.in a track is
displayed on the LCD panel 5 when a track is played back...
(4) A jog dial is provided to enable the user to . set
a time code for use as playback start time when using the
time search function or as adivision boundary when dividing

20 a track.

{48-2_48 50} Improvement (2)
The following describes improvement (2) in detail.
FIG. 49 shows one example of a display screen shown on the

25 LCD panel when the user selects a playlist, while FIGs.
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incl udes three TKI POB SRPs that specify POBCO7 to POB009. 10 In this
enbodi nent, POBGOL to FOB0O09 are assunmed to JPEG i nage data cqgg9§§ﬂm95mm
e

song lyrics arranged onto a plain background. The words conp05|n§

lyrics areyshe sing a suitable font for the nood of the3§p§ an
o] engﬁ?%y ld 1 odﬁ?&@geg

be
subj ect t I shments, such as the addition of. bo Ines. _ The
| owest level in FIG 75 shows the content of: each POB. The content of
POBOO to POBO03 is the lyrics for TrackA, the content of POB004 to POB006
is the lyrics for TrackB, and the content of POB007 to POBO09 is the lyrics

for Tradke@ 220 Mmohdheseahpheesow thebeirean pglessnuBn@ssnheynar e
di spl ayed during the playbackof the corresponding tracks, the TKI POB SRPs
i ncl udedsigr thel®ts az etsetkso that these i nmages are displayed durir g

such pl ayback._ The glayback period of each track is the sane as in 164 27
Novenber 2003 YA 390/ 2806 Fhe GRI8PG0 FIBEORCFEC. Ste-i™h@é was referred to in

EP?Aéggéﬁﬁgﬁﬁggﬁgﬁgéﬁég .ﬁgnﬁgqéﬁﬁgﬁsfgﬁgel?Mﬁﬁﬁgﬁgé&%%ﬁé pl ayback peri od

of "ACBOEZ, ST@afd e dik JHKL#2 | ] put | ayback 5
periﬁh ggqgggéﬁgﬂ%g SAﬁﬁﬁgo:Féggggﬁ?ﬁ%EtOE%ﬁ%f§§g$§u§$§§ﬁ?%% %ggDﬁri%g

these pbayhbsackspeshadshet heuTkh1 ROB SRS stidneddi iy thee TKI SsWihémBegone
valid, so that a playback apparatus car. display POBs in accordancé with

t hese vakirgl TKL.POB SRPS. 10 The pl ayback period of "AOBSA1L . (01"
corresponding to TKI#1 is 6.1 mnutes, so that if POBOGL to POB003.are to
be displ ayed M&ARHE- 8 ne e SELE i AGaA Rt 9Br E6FiTereh " THag&hai'l 1 be

di spl ayed _f.or P3 (=6:.1/3), muputes. .. .The playb JLeriod of "AOBSA2 . 001
" corresg(*)'r?d‘ll?{gzto TEF@”E]]? 15 3T BTG es, %BXF%%{E"E’WE?%HFé?@G will

resp . 15 3 S°fides,” Soehdr o
" ACBSAS DT CeaT Snahal s T 0 TK B3 TE o5 thrnat By P aar 1 RAL POBDT ™ o

POB009 Wi/l treache baudits gl oyeti for skd3Sed =5n5i3)e N DAL BS meb £F 4cdré6}
Exanple Setting of the TfCl POB SRPs included in TRI#4 to TKI#8 FIG 76

shows 0A&-exampFeGsf. ¢Raametilmg tdfe hhgHIKlgPOBISRPsviLE s tTKh#4: tackKl #8
ir_cluded in the TrackManager. 165 , , :
snow the track or Playlist that is currently indicated for
playback or editing.

15 If the user presses the ">>" key when Track#l is
indicated for playback within a playback order given by
the default Playlist displayed on the LCD panel, Track#2
will be indicated for playback within the 1ist of tracks,
as shown in FIG. 508. If theuser pressesthe ">>" keyagain,

20 Track#3 will be indicated for playback within the list of
tracks, as shown in FIG. 5CC.

If the user presses the "<<" key when Track#3 is
indicated for playback within a playback order given by

the default Playlist displayed on the LCD pansl, Track#2
25  will be indicated for playback within the list of tracks,
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27 Novenber2003 5 70 wo oon. ~osi PCT, ' 3POO 03300 The first |evel shows the
Trackbi anager, while the secor_d iev2l shows ter_ POB files. @ﬁ,&ﬁgﬂﬂygﬁos
the arrows in the drawi ng, TKI#4 includes seven TKI _POB SRPs t hat
respectivel %%ﬁfy POBOLO to POB016. In the sane way, TKL#§,iBGdH6ES
three TKI - s that specify POB017 to POB019. T _n the present

enbodi nent, POBOLO to POB019, |ike POB0O01 to POB009, are JPEG i mage data
conposed of song lyrics arranged onto a plain background. The reason that
TKI POB SRPs are only set for TKI#4 and not for any of TKI#5 to TKI#7 is

that when arsdwgl ent Faek ispsonposesheimaipl watit§oaf, T sschenhyetrhe
TKI-POB SRPs in the first TKI are valid, as stated earlier. The content of
POBOLO pareRGROE Glis "thikay yriey Whoeen Brackl thal5r3ckhats iisidhoshedn FIG 16
of the.first enbodinment; while-. the content of POB017 to POB019 is the
lyrics E&€ FraxERgkTRE il plhypher peddd B liabBEo4A sA{hiLg 21

"AOCB007, SA1"" correspondi tq TKIL#4 to TKI#7 is,30. } that the
df Spl ay HEr G S EanRea CRERES L MBoL6-e ISP et A Bl de as
result,,ea n di d for the sane period during the playback
peri%d g% %?%E _8%|#§?t%§£%?§ back period of "AOBSA8.SA1" corresponding
to TKI#8 i s 7 . 0 mnutes, the display period of each of POB017 to POB019
is 2.33 (=7.0/3) mnutes. 166 27 Novenber 2003 W 00l 74061 PC1l'/JP0O0I 03300
~ 77-1 J4BRR 31 POBmBrrgremantd (BRLI POB ATR included in the DPLAO Wil e

the TKI POB SRPS can specify which POBS are to be displayed during whi ch
track, the DPLhep@®SRP<1gHvEs ST iipes DPIEr SpEseRy tHe PABsI¢hat ~shoul d be

di spl i t | ayback i f | urali i | d
Gioh ihEtetes Bid MichshriiRe BErS sk 1l Bk, fhel SHE HIe Y Shove
th Ll P d i ncl i, the, b

roi T ni e e uBhT AT BB S dRaTonl PR AT e gt e
DPLG  hawe the seagkdat acCebwld untd®nsyas the thid 1ROB BRPsland1TKbePOB ATRs

Since the Défault Playlist Information sets the .

) " increased or decreased in accordance with this certain
amount. The example in FIG. 51A shows the case where the
playback.time code that is initially displayed on the LCD

15 panel is "00:00:20".

When the user rotates the jog dial counterclockwise
as shown in FIG. 51B, the playback time code is feducedi
to "0:00:10" in keeping Qith the amount by which the jog
dial was rotated. Conversely, when the user rotates the

20 Jjog dial clockwise as shown in FIG. 51C, the playback time
code is increased to "0:00:30" in keeping with the amount
by which the jog dial was rotated.

By allowing the user to change the playback time code

in this way, the plavback apparatus enables the user to

25 indicateanyplaybacktimecodeiniatrackbynmreerotating
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pl ayback order for a plurality of AOB files, the 15 DPLI POB SRPs and DPLI
.POB ATRs given in FIG 77 can be'' set to show (1) which POBs shallfdS003 -
di spl ayed during the.: playback period of the plurality of AOB files

i ndi cat edyhyosdgesp! ayback order in the Default-Playback- | nfpefri@bseen (2) in
what order such POBs shoul d be displayed, and (3) 20 whether the display of
POBs is to be synchronized with the playback of the AOB corresponding to
the TKIs {77-2 78} Exanple Setting of Twenty DPLI POB SRPs FIG 78 shows an
exanpl e setting of twenty 167 27 Novenber 2003 5 WD 00i ' 14061

~f TI JPO£1@330C DRBL .POB SRRs iaekutednimré hecBethel Y PPhagy! ksty | RDBsnat i on
The first level in the drawing shows the Default_Playlist_Information, with
t he i nnti-1fy BReRL 3HER PgCknet DPE Er JahE Oftvie BOP IPLeD BRECCTRd1§8cond 1
evel shows _the Ewenté POB fiLles POB020 to POB039. As shown by the arrows,
the tweRfy TPIFLPOB SRPEF eSPHEAEL y° spedfy the twenty POB files POB020 to

POB039. POB02Q, . s 1 TR O e t 20
packaged ver§i‘/o{r11§%?1%t¢1lgarf&%¢§ggl a(?frln!ifcgzg1 %ge co]# H%%S’ci%?%%%&één\i\hl | e
POBO21 t5ea U9 ehnt hey s odughi onaorpaay ckhaly prreduged Jyd sk muske al bum
POB022 to POB025 are artist photos, POB026 to POB031 are i nages taken from
a pronotidmalugpdons) blidledi vasd POROI2ntarRPOB039 are photos of the arti st
perform ng TrackA to TrackE during.,a concert.:. _ The DPLI POB SRPs in the
Default Playlist_Information are;;, defined by the producer of the nusic

cont ent and, spcan e set so asg.to haye_ images for the track

represei?@d'q%y fﬂgeﬁ:ﬁ‘?iqc @%ﬂ?gﬁf;g::éﬁi% Bh&t %?‘,a%?%f:kd?ﬁﬁ%ﬁ%gu&uri ng
pl ayback. Duri | & b o fiql I £ t he

~ pl aybackor derJrlH% %Egl%ewf%g g%f%r?%f%%ﬁ@%&ﬁl t%%eﬁ;%u{:?:?ggp}ssgeci fied

by the BRLlp POGHIRRs appeludeds i mihe iBRGna Idorbet diisrliayed s £apwhhe

exanple shown inr 1G 40, the Default Playlist-Information specifies a

pl aybacknl@&&G. 272 Novenber 2003

As shown in .FIG. 52, the playback apparatus includes

a card connector 1 for connecting the playback apparatus

to the flash memory card 31, a user interface unit 2 that

15 1s connected to the key panel and the Jog dial, a RAM 3,
a ROM 4, a LCD panel 5 having a list frame for displaying

a list of tracks or playlists and a playback time ccde frame

for displaying a plavback time code, an LCD driver 6 for
drivingthe first LCDpanel 5, a descrambler 7 for decrypting

20 AQOB FRAMEs using a different FileKey for each AQOB file,
an AAC decoder 8 for referring to the ADIS of an ACB_FRAME
descrambled by the descrambler 7 and decoding the ACB_FRAME

to obtain PCM data, a D/A ccnverter 9 for D/A converting
the PCM data and outputting the resulting analog signals

25 to a speaker or headphone jack, and a CPU 10 for performing
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5 10 WI 00/7dCbl PCT/JP00/033n'a order for t' _he five tracks TrackA to
TrackE via the eight TKIs conposi ng these tracks. Meanwhile, i e
shown in FIG 78, the DPLI PCB SRPs included in this 2 NEmb 3553
Def aul t _Pl @) dosiypdinf or mati on specify twenty POB files; w thp&fes®maion
specifications beingvaliddu. _ring the 52.5-m nute playback period of TrackA
to TrackE. When this 52. 5-m nute playback period is to be divided equally
anong the POB020 to POB039, each inage will be displayed for 2. 625 (=52.
5/20) mnutes. {77-3 79} Changes in the Foreground and Background | nages as
Pl aybackePeagriessesnElrGl %9r28 ank mlaylsdakt agipawagushat i mages are 15
conbi ned when the POBs specified by the DPLI POB SRPs |ncluded in the

Def aul t ~Pl ayl i &8 &R draaricar st ecdsbromst has K odvd renege s tamwd i POBs

i ndi cated by the TKI| P93 RPsj ncl uded in the TrackManage re used as

f or egr oundSi FEGEEE I FhB AR CFe7BPELF e BREWIRy SSRGSt hE SF&TE POBs ?a as

t he seco i |G 7 whi | t he, 0 l.ev ws the sane POBs as
t he seco%ge{“%égs i%OEI %_o(%s%hzag7%_herh;e§§§5ﬁgn@fgae§1 eé‘{{' nds horizontally
across therkap tofpthGn 143 shows-hhe :pl-ayback LipBekl WHds of one minute.
The horizontal width of eacth POB in FIG 79 therefore shows the continuous
di spl ay Traektamaaeh BOE DeSaull7 BNemvenbet 2003 MD01 F406k DPLI
P~."TIJPOO/ 03300 By referring to the tine scale in FIG 79, it can be 5
seen t haltcddiivgg &tthes peri ot Fxbretheisgasresf 1@, apbd&K shepsintanea 6.1

m nut es, . POB001.to POB003 (the lyrics for T.rackA) are displayed are
successi]vgr yadF§§rIe§§fe3ﬂ HeCFhBIF §FEG difind 4%9‘%@‘9\)@?&@ p%(foﬁf théG&cket

i mage), . e_producyion, conpa |.o . P n_art] phot 0)
are suc e%?\%éﬁ(# |I§pf'gy’_e§£ﬂa1§ %heuglég)légrao%%a?’%égé ?%ﬁéﬁppgﬁa%%m peri od
bet wgen 478 Bai Riq Ot i dgMiyHes, 10p132Qm0fater sthe et alh ehePlRayback and
the point 14 . 9 (=6.1+3. 3+ . 5°) mnutes after the start, POB004 to
POB009 (the lyrics to TrackB and TrackC) aresuccessively displayed -

asforeground inmages while POB022.to POB025 (artist photos) are successively
di spl ayetPas2hackFisurdol dages Area 11

‘The DPLI holding area 11 is an area for continuously
holding Default Playlist Information that has - been read
15 froma flash memory card 31 connected to.the card connector:

1.

{52 12} PLI Storing Axea 12
The PLI storing area 12 is an area that is reserved
20 for storing Playlist Information that has been selected

for playback by the user.
{52-3} TRI Storing Area 13

The TKI storing area 13 is an area that is reserved

25 for storing only the TKI corresponding to the ROB file that
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In the period following the point 14..9 mnutes. fromthe start of
pl ayback, POBOLO to POBOLl--(the lyrics;fore TrackD) are succ?ﬁilci{lgllngerz 0
€s

di spl ayed as foreground i na.ge,s; while POB026 to POB028 (ima aken r%m
a prono Vi successi vel y displayed as the background_inage. :77-4
80} In the‘g{t%%nggﬁchart in FIG 79, a conbined inmage corrposggr’ 9088504
(the lyrics to TrackB) in the-foreground and POB022 (an artist photo) in

t he background will be displayed starting fromthe point 6.1 nmnutes after
the 170 27 Novenber2003 5 11'p 00l 74061 start cf playback according to
the PCTIUPOH10336Q 1BefaukicRiaw kst bnfopumt i OnouEl G 88 cshovs.ow ¢ he

f oreground i mage and background i magé are combined ai this point 6.1

m nut es @@=t I thec3tded ah phaybacklaccosdenrg t @ctkhenBef awWdson, the
Playlist_Information, {~~-~ ei} In the same way, a conbined i mage conposed
of POBOFRPICILE Y tHe THei €EEIt ¢ thickd) akea file iforegralntcantcPCRO26 (a
shot froma pranmo vid p# in the background will b= displayed starting from
the poi m>4% ﬁ%mﬁpe% ﬁf( er the start of playback according to the

Defaylt Playlist-Information. FIG 81 shows-how the foreground i nage and
background. i mage are conbined at this point 16 mnutes after the start of

pl ayback scoy drna de{he tbefatld takbayhist Information.. As described
above, if a conbined image is produced 20 by conbining a POB file specified

by a DPLT_ POBISRFiireXde Defaihy Ptayllist slaf ormes itomk 89 4 beskeregr ound
image and a POB file specified by a TKI POB SRP in the Default Playlist

| nf or maticoh Sds° ¥ heghbabkyr SbedFildede v thnerfgsposding e torec BAReifiig «pl ayed
back can be_di spl ayed % h an artist photo, an inmage fro+th1e grorm vi deo
of the tr&ck,*2 COMceFt ]S)Hoﬁ&dld?a‘EﬁQ Fioke PHECaeRti RYst oPLWRAE POB fil es

shoy} d ba displayed atpwhak tidme can,also she saskky changed 171,

authentication region.

{52-5} Double Buffer 15
The double buffer 15 is an input/output buffer that
15 is used when an input process, which successively inputs
cluster date (data that is stored in one cluster) read from '
the flashmemory card 31, and an output process, which reads
AOB_FRAMEs from cluster data and successively outputs the
ACB_FRAMES to the descrambler 7, are performed in parallel.
20 The double buffer 15 successively frees the regions
that were occupied by cluster data that has been outputted
as ACB_FRAMEs and so secures regions for storing the next
clusters to be read. This is to say, regions in the double

buffer 15 are cyclically secured for storing cluster data

(]
th

using ring pointers.
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27 Novenber 2003 WD 00/ 74Ul PCTIJPUUI Q 30U by rewriting the TKI-POB_SRPS
and. DPLI POB SRPs in the TrackManager and Default Playlist | nfgm@%}gg&.zom
{82-1} PLT~POB SRPs and PS.1 POB ATR in a PLA 5 10 15 zo The PLI SRPS
and PLI P JRokpcl uded in a PLA have the same data consticudirvomso@s t he
DPLT_ POB and DPLI POB ATR included in the DPLGS, and as the TKI-POB
SRPs and TKI POB ATR in a TKI. PIG 82 shows the PLI-POB SRPs and PLI POB
ATRs included in a PLA. As in the first enbodinment, a PLI differs fromthe
Default _Playlist-Information in that it shows a user-defined playback
order, so that the PLI _POB SRPs and PLI POB ATR show whi ch POBs shoul d be
di spl ayed during the playback of the plurality of ACB_fil ecified; in
this uséBZiddjhdd SifwBhcknprgePnd FPURAT &Ee@@u@ﬁ%e%ﬁ%gﬁﬁ 8

di spl ayed; and _whether .di spl.ay of POBs_shoul dbe synchraonjized withk _the

pl ayback of t e’*\@'or 566?\‘85 @X%@H?Flbeﬁ?ghﬁfé%tuﬁa%‘ﬁiqee“%ﬁ‘ém £ LB&B SRPs
in the Default- yi.1,st= Jd nfor matd wet gnd r ehed ' - t he
producek@%oef Lé{%%&ﬁ%s%ﬂéjgaijrﬂ &%{s ‘t%ss'e 'L'Iﬁ%&Sgng%ﬁja@q{bdewffgglleﬁsset by
users. %2théa&wﬁ'@%ﬁg@%M\Q@@/%ﬁ@ﬁcamlg RAJ 0336 Jo£82:2r83g Exanpl e
Settings of the PL2 POB SRPs included in a PLI The foll ow ng descri bes
exanpl e Setdtagsdefcd hesPhy BORiSRPspohokeded in a PLI. 5 FIG E3 shows one
exanpl e of the settings of twenty FLI-POB SRPS in a PLI. The first level in
the drawi ng sAdWs ArPEWS WA Ehedi AReWaEednShéd g 't heSPl'G2%nd twenty

PLI - POB SRPs. Th I h he t ty P i | Or-.. C. L

P o Senn by it avfl- DR Hhe LISNOG PRSPl Edo

speci fy Lhe tuenty. POB L1Lge ROBCAQ J PRS0 Mk { 25PEBOE0d 0RRCBRSY are
ata that.i e pro

still image provi ded by t ucer of "the nusic contents,

POBR40 tq,PQBOSY are sbihldrmoe datadfoidpessenalfophatinss peavided,15 by
the user. As exanples, FOB040 is a photo of the user's famly, while POB041
is a photoof the&wsay,s teadeatd oricdrenonyl hPOBUARL RS SPEBBSE BEE€Dhot os
of the user's pet, POB046 to POBO51 are holiday snaps fromthe user's ‘trip
to EuropeE Hhe POBEEXPHNPOB059 are holiday snaps fromthe 20 user's trip
to the USA. To sinplify the explanation, the total playback period of the
AOB files specified by this PLI and the nunber of POBs specified for
di spl ay {Q;y,;lgi §3fL! aret hesanmeast he Default Playlist Information. This neans
that the totat pl'ayback period of TrackA to TrackE 173 :

15 . When a flash memory card 31 is connected to the card:

connector i, cluster data in the user region of the flash-
memory card 31 is read out and stored in the double buffer .
15 as shown by the_arrov}s wl and wZ2.
The read cluster data is successively stored into the
20 positions inthe doublebuffer 15 shownby the write pointers

wpl and wp2.

{52-7 547}

Of the AOB_Frames included in the cluster data stored

25 in this way, the AOB Frames present at the positions @




27 Novenber 2003 ~,i' O 00! 7d061 PGIJJfO v'/0330t3 specified by this PLI is
52.5 mnutes, and that the display period for each of POB040 t hd |
be 2. 625 (=52.5/20) mnutes if each inage is to be displayedzﬁgﬁggﬁggggﬁé
ti me duri ngotbirsospl ayback period. 5 { 82-3 89 } Changes a. nedatigrskossegr ound
and Background | aages as Pl ayback Progresses FIG 84 is a timng chart
showi ng what inmages are conbi ned when the POBS specified by the PLI-POB
SRPs to included in the Playiist Information described above are used as
backgr ou i Bges ARl he POBs indicated by the TKI POB SRPs included in
NGO G ddhak %R SRS L RGeS 1MHEF FRdtDY 6ve® 1¢RE he
drawi ng shows the sane POBs 15 as the.second level .in FlIG 83 while the
second I%@EP“?EO\%?h%uEQH%%sO%% The® sktbBftd Oevtewei?iel'ép@.mb%eian 76.

The scal g.t t.end ord,zqont al acr-0s he.t:0p. FIG 84 shows the

pl ayback§?i rgrgbiwﬁ?(u% tgh%f ajo—ne mgn%—%é. Efﬁesrh%’ri 7 oAt altfgvﬁ df h of each POB in
FIG 84 therefarenshpws mt hea €oNt tALOUS HsPt ayatbme ooz maciy $ABs By
referring to the tine scale in FIG 79, it can be seen that during the
peri 6d fsoorehe ist arite oflopbdgbanif fert hé poidnttret Beddnpomsiesi cPEBAD1 to
POB003 ( yrics for TrackA) are djsplayed are successively displayed as
the 174 NG¥ENFAIC 29938 1VEO YO GIvHDBA L PATPUIPOW 6334 0PPand@IourRss | mage
whil e POBO40 (a_famly otqQ), PQOB041 (a graduation photo), and POB042 (a
pet phot%l}o?a{PelEuéggs-si 1yq‘iﬁ%rb| %drégdt Re Bk round etage s 1KFa%he

playback, pet +od bephwesn tBe PALNLLE FREMM & Pc10al 2@ cluster 002

will have been read, so that cluster 004 is read and, as

10 shown by the arrow w6 in FIG. 542, is overwritten into the
region that was previcusly occupied by cluster 002.
{52-8_54B} |

The read peointer then advances to the read positions
® and @, and eventually reaches the read position @, at

15  which point all of the AOB FRAMEs included in cluster 003
will have been read, so that cluster {05 is read and, as
shown by the arrow w7 in FIG. 54B, is overwritten into the
region that was previousiy occupied by cluster 003.

Theoutput of anACB FRAME andtheoverwritingofcluster

20 data are repeatedly performed as described above, so that

the ACOB FRAMEs included in an ACB file are all successively

outputted to the descrambler 7 and AAC decoder 8.
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after the start of playback and the point 14 . 9 mnutes after the start,
POB004 to POB009 (the lyrics to TrackB andTrackC) aresuccessigggi,diﬁ Eﬂ&?d
asforeground i nageswhi | ePOB042 to POB045 (pet photos) are suc e %

di spl ayed @g Jgagfsground i mages. In the period foll ow ng thempehpbdé¢ . 9
mnu' -..es fromthe start of playback, POBOLO to POBOL1l (the lyrics for
TrackD) are successively displayed as foreground i nages whil e POB045, and
POB046 to POB048 (holiday snaps of European holiday) aresuccessively

di spl ayed ast he backgroundi nage. In this way, while the POBs specified by
t he Def agbR~Bl H8+5%} | Rlayvisdlon@or tokds by rake Steoed Labghet RAM
produces the nusic contents and so generally correspond to artist inages
and inmagés related to the nusic contents, the POBs specified by a PLI car.

be freely selected _by.the user and so can have a_high persanal_value. B2-4
85} In the {iniHE it DWERSRES SHADSS JoNiHredly P AfiGe" LNy Osel T FHeB004

(the lyric I ac { foreground i 75 27 Novenber 2003 1a0
OCI7406igPé5%¥5EdgiggéogﬁgﬁgﬁPCBo42 (a pet photo) in the background will be

di splayed starttfng Er0nsther POLBL Gl srﬂdw:tﬁ% ghbeprbbesstiald i6f dre ayback
according to the Playlist-Information descri bed above. FI G 85showshow

t hef or egroBndiiteger aadihgckgraundubei.nagea Gl e S6pbbied aatd thE sapei nt 6.1
mnutes after the start of playback according to this Playlist |Information.
@B2-5 86FLlpwchitg shr QYR Jat 86 TRBPEES S Hag el & orfpd el of Ré@BOQ@lttH)lYt he
lyrics to TracM@ intile foreground and POB046 (a hol iday snap from

Eur ope) PFREEREIfackground will be displ ayed starting fromthe point 16
mnutes after the s tart of playback according to this

Pl aylist Information. FIG 86shows how t he foreground i nage and background
i mage ar gsomlai mepl.af 15 this point 16 mnutes after the start of playback
according _tothis Playlist Information. The song lyrics that form part of
t hese conbi nedihenges lane:idet samscas:hien FAES28G AW, 84, vhoagi since the
background i mages are different, the conbined images in FI'GS. 85 and 86

give a cohplerelgbRe winfdcaites apreetEitért PéuRdse Y RIS T8aSEAHP 81. As
descri bed. above .t PLI POB SRPs in _a_PLl defined by .the.us hi-nsel f
[ her sel 1 TBanVSEACERF BOA TE} €8 CERarTPCEb = ot {FOSEOSHedlt CBF B The
Def aul t :E’ng}('ohﬁ Qfﬂ;%ﬂfﬁﬁt L% SO LA 16 M8 1 GaR Ve 11 S/ Bak frauorite
i mges drsplrayéd * T
15 AOB included in this AOB file. The variable y indicates
an AOB_ELEMENT included in the AOB#z indicated by the =
variable z. The variable x indicates an AOB_FRAME included
in the AOB_ELEMENT#y indicated by the variable y. The
following first explains the processing in the ROB file

20 read procedure, with reference to FIG. 53.

{52-9_55-2}
In stép S1, the CPU 10 reads the PlaylistManager and
displaysaalistincludingiﬁu&Default_Playlist_Information

25 and the PLIs.
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27 Novenber 2003 wa o0o0.~aosi PCT/~' POO/ 0330~ durir~g the playback of

hi s/ her favorite tracks. {82-6 87} Exanple Setting of the Sa i

DPhT_ POB SRPs in the Default Plavlist Snformation 5 In the g‘;za?%%gb%?ﬁb&e
FI GS. 78,w@%o48€1 and 83, all of the DPLI POB SRPs i ncl udegct/mpdshszsbef aul t
Playlist Information specify different POBfiles, though it is possible for
two or nore DPLI POB SRPs in the Default Playlist Information to specify
the sane POB file. to By doing so, the sane POB fil a can be displayed
during the pl ayback period of a plurality of tracks, making it possible to
reduce the nuibestep FOB Théd3PY Hal weselds tioharmpiondidetit bpnt he plave
producer. ”“hiis reduces the tinme and cost required to produce a title. 15

FIG 873R6We5GHe RRapfIcONFREESt M- Hun®eFR6E BOS files is reduced by

havi fot LI-P RPs _i_nl t he Default Pl.ayli | nf ti

epect Ty P hE Lt TR e T ENPE R oo TBob DT PEBSSRPYL and DPLI
POB SRP~4 spegi fy ’Eﬁ@c’@gfa I %PQ%EiQ@L'IEg%EEE r:aﬁig é?x PR BOB SRPnS

speci fy POB021. (82-7 8 anges Tn the Foreground an ackground’ | mages
as Bl aybaglk 09 €38e5ndt &s 188m § ta g & Mitkds @@%m Shewengh #halri JByes are
177 27 Novenber 2003 wo ooraa~i PC 1'| 3POO 03: 00 conbi ned when t he POBs
speci f ived by rthel PPLT ePOE WSRPs amt [tuded o stdep BDef allarPlave iBKI#z

I nformati on described above are used as background i nages and the POBS

i ndi catEbgaiRe TRY PoB SRPs_THEN GRF$FPPREING BEeA FarsREged 5 as

f und. .| . be., f this tinmni hart,  POBQ20 that shows
| hee P TRER sl SR OF; 3800 12 0 LR S L T B0EN e ORR 0L S0
ti t - t L ) ) t tart of
bl myback Sy R L8 rEEEl FrOh BLB RaGEN femdi D e il M e

vways PCBOR23 that Tshowstbhe dpgerek tim, record | abel is displayed a total of
three.tines that are 2.625 mnutes, 10.5 mnutes, and |8.375 m nutes after

the start ofIplsatybacks, WreAQbhd 11 9Pt IwiPOB tSRPs aare rswtbas shdkifn FI G
87, the_.sane POB. 15 is repeatedly di %ayed, so that reusable

i tages, 1S5 @ET 1 RE | adRet N FedRYor CRBASYR Qi FRiadgd SchA Be Riepéditedl v: |
di spl alﬁ%gc':k is finally specified. :
The specified AOB file is in an encrypted state and
15 needs tobe decrypted, so that steps $6 and 87 are performed.
In step S6, the playback apparatus accesses the
authentication regicn and reads the FileKey#z that is stored
in a FileKey Entry#z in ﬁhe encryption key storing file,
the FileKey Entry#z having the same number as the specified
20 ACB file. 1In step S7, the CPU 10 sets the FileKey#z in the
descrambler 7. This operation results in the FileKey being
set in the descrambler 7, so that by successively inputting
AOB_FREMEs included in the ACB file intc the descrambler
7, the AOB FRAMEs can be successively plaved back.

25
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Twi s conpl etes the explanation of the T&KI, DPLA, and PLGs. 20 Q69-4 89}
POS23G The fol l owi ng describes the POBMVanager (POBMGs) that i s70&Mbk¥ber 2003
provided in the navigati on information in the second enbodi nent. FIG 89
shows the gmaassdii on of the POBMG 178 27 Novenber 2003 piR:fiohdsioo!

PCT/ JPOO L~33&3 As shown in the drawing, a POBMG is ccnposed of POB
“d4anagenen t Information (POBM3d) and POB Count Infornation (POBC)#l, #2 .
. . #n. 5 {S9-4 89-1} POHyl GI As shown by the broken lines in FIG 89, the
POB ma”: agenent information (POBM3) includes POBMA identification

i nf or mat i{ &2 that508dupi es the Oth and 1st bytes, a reserved field that
occupies the 2nd and 3rd fields, 70 a POB Ns field that occupies the 4th
and 5th fiel dsAIARE &hidsetRedot Rebd IThaPPaEETH 28 UCKE W &hY TR3AFi ef 5.

An I D h de " A6" [ 1.S064q! h ' i fi h
POBMD: | SR FELER S e I PEBRE® FARRDFITat on THPRRR PorttF el ¥ mamber
f POBS | AN /o 299 P4 i, - - iel d Thi

gonpl et egﬂ%'%eé%([) ana?lg(r)n‘oft%t ﬁteﬂPeCB Sb%g\g"ﬁff%%erd}flﬁﬁc%g%B%eﬂﬁs%%%%w ng o

descrg begnt he PEB Lodabrinkarrmf j ot 205 {EOBSH) . +RbecPOB1CowiadHfgaat i on

I s managenent information that s provided separately for each POB. The bit
const ructieamr eftdied POB Coustclubbtenntirom itsead lssdwmeamothedordkeh. | i nes
in FIG 89. That is, the POB Count Information includes a POB RCN field
that occlpi 6§eFhS h¥9 tho7CREy&RbELZTER WS DRE74DBE PEFAFRUU

in the FAT value is "FFE". If nct, in step 511 the CPU reads
the data stored in the cluster indicated by the FAT-value,
10 before returning to step S510.

When the playback apparatus reads the data stored in
any of the clusters and refers to the FAT value corresponding
to this cluster, the processing in steps S10 and S11 will
be repeated so long as the FAT value is not set at "FFF".

15 This results in the playback apparatus successively reading
clusters indicated by the FAT values. When the cluster.
number given by a FAT value.is "FFF", this means that all.
of the clusters composing the A0OB file#z have been read,
so that the processing advances from step 810 to step S12.

20 {52-9_55-4}

In step $12, the CPU 10 judges whether the variable#w
matches the total number of DPL TK SRPs. If not, the
processing advances to step S13, where the variable#w is
incremented (#w-#w+1l) before the processing returns to step

25 S4. InstepS4, theplaybackapparatus specifies TKI#zwhich
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region frombit nunber bO to bit nunmber b9, a reserved field that occupies
the regior_s frombit nunber bl0 to bl3, and a data existence £i

occupies the region frombit nunber bl4 to bit nunber bl5. 5 (’jgd&lxg@gﬁébos
POB RCN Then o558 RCN' fiel d shows whether the display of a fRBipeynsson
corresponding to a POBClI is specified by the DPLA, a PLGI_, or a TKAd
When the corresponding POB is specified, 10 the nunber of speci fications,
that is, the nunber of TKls specifying the FOB for displ ay, is witten as
a nunber in the range "1" to "999". As in the first e.-nbodinment, TKls
can. be det eirdis@itddtbyhéhset®PhgSKiIN#vheoDebRU| ‘E“@I%&/P#Ht ilmftz:hferati on, and
15 the Playlist _Inforpation can be freely changed-; users: , \Wen one
or more %u%ﬁaiPlsap%%%ﬁyjaneapap P@dafﬂé”l(fe@%t%IYt %%#ﬁ%rence

f ar. P h b d h th nb f
SSEQFW%E%%S %sﬁ%gv%rb-ﬁeeﬂf%ele S R e L R S T oy 6t
'nformags w Ple k$ 4del et é'l% €P§n§qu%sr %9&%%”‘9&]{5 Py the

f speC|

nunber ying TKIS't ave been Sted. Wen & isn

speckfi ethby dzbﬁr@l?lt@“filawflﬁ beObvihRerik@en theTREE 1 efiptence [capnt is set
at "0". As a POB 180 27 Novenber 2003 N O OQ 74001 PCT/ JP001~33s3v' whose

POB- r ef eresnd epgotmte iGPU0L0iLs not referred to by a TKI or a playlist, on

del a ring a TKI or pl aylist, pl a%é)ack apparatus_can detect POBs whose
ref erence coudti¥s @‘F%‘ﬂfbéeéwﬁeﬁé% anid: geltet Ehendanes |t 1%k batigtd ng such

POBs 5 tq redyce a t .of still image data rec n.the .fl ash
memory GO SweR ?Eﬁ TR s Ve 5 o5 rog PRI N e B LWPER G hi n
tracks %q;i? gl ess<iER0 pt aped dk‘ it
pl ayback o t%e rel at éJé ac <£Tgégu@ Ié F—"@Egcg%dgé éderet gd %%t eir
ref eg eng€oud MUBDEL 1RGGOMEDZEE Osh 0 sayebe cwasief Uhaysagaddfalhe St or age
capacity. of the flash nenory card. This could apply to the case of POBs
show ng tSEnFHIyahdACBIL itras ko reeppdeding the fl asht herdP i T& ERPs
included in the Default Playlist Information, the variable
#z will match the total number of DPL TK_SRP so that the

judgement "Yes" is given in step S12 and the processing

15 in this flowchart ends.

{52_—9_56_57__;58} Output Processing for an AOB FRAME -
In parallel with the AOB file reading procedure, the
CPU 10 performs the AOB FRAME output procedure in accordance
20 with the flowcharts shown in FIGS. 56, 57, and 58. In thase
flowcharts, thevariable "play time" showshow longplayback
has been performed for a current track, which is to say,
the playback time code. The time displayed in the playback
time code frame on the LCD panel 5 is updated in accordance

25 with changes to this playback time code. Meanwhile, the
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15 Apart from when one or nore TKIs are del eted, when a POB specified by a
DPLI POB SRP, a PLI POB SRP; and/or a TKI-POB SRP is deleted Q¥rﬂﬂa%&§55&9
operation, the reference count nunmber nay be decrenented in the Saffe way.
20 {69-4 8Quvhh-Lpta Exi stence The data exis tense field thatcoooopsas bit
nunber bl4 and bit nunber bl5 is set to indicate whether a POB that
corresponds to the present POB numl' er exists. The binary value "OL" is
set inthis field when a correspondi ng POB 181 27 Novenber 2003 WO

OO/ 740fii PCTI JPUDIi | a3UU exi sts, while the value "00" is set when there is
no such PoBiakder Epldur adesadarerus saxistthalan@abL Mtk idRE2MISc val ue
is present. Wien this field indicates that a PCB exists and the 5 deletion
of a TKIPBEMPPLAERABIG éPF ntERe AT R ef BF8R& countreachi ng" 0", a

pl aybackapparatuswi || judge that the POB corresponding to the "0" POB
reference count should be kept and so will not delete the POB. 10 If a POB
has intrigsig wrjlejregardl ess of whether it is referred to by a TKI or a
PLI, the data—existence field corresponding to this POB can be set at "|"
By setting therdaieex sl encieefCrUdl Caidespondi mgetheRPCBI ustad r adaetanl y of
value if they are referred to by a TKI or a:playlist. 15 at "0", it becones
possi bl efbo salee@dORef yldep honl gcROBs: Vi tddi htir it doable SWEFRCf| ash

menory card. . POBs that are_only neaningful when displayed taogether with
theFﬂayb@ﬂ<3Fl§%F%E@%%Wlé;?e5@E$§+é#fﬁ9ﬁ§£hFWﬁaﬂﬁ%ﬁ%Cﬁ%%ﬁﬁrcan be
del et ed n.the_corres i.ng.track { £ , i rage
capaci tyﬁgfapqﬁs F|C§SLH§‘}T€%§§§rC%f;d‘”}Joc%g’Oﬁiﬁkggf?%ggﬁgﬁ’%d#%fgé&% etes
the explagati-an, af24 hgnBOBMANAYE, 1 ¢REBMEs - x and v are initialized

10 (#$x-1, #y-1). After this, in step S23 the CPU 10 searches

the clusters for AOB file #z and detects the AOB_FRAME#X
in the AOB_ELEMENT#y‘thét is positioned no earlier than
the Data_ Offset given in the BIT#z included in TKI#z. In
this example, it is assumed that the seven bytes starting’

15  from fhe SZ_DATA are occupled by the ADTS. header.: By o
referring to the ADTS header, the data length indicated
by the ADTS header can be recognized 'as audio data.: The
audiodataand ADTS header are read together and are outputted
to the descrambler 7. The descrambler 7 decrypts the

20 AOB_FRAMEs, which are then decoded by the AAC decoder 8

and reproduced as audio.
{52-9_56-2}

After this detection, in step S24 the AOB_FRAME#X 1s

25 outputted to the descramblier 7, and in step S25 the variable

120



182 27 Novenber 2003 1V!.3 00/ 7a063 PCTI JP~O/ 033~~3 { 69-5 } | 3pdating
that Accanpa_nies the Editing of Gs The foil ow ng describes gy

POB SRPs and the DPLI POB SRPs are updated in the follomnng five gé@%gEﬁ#%e
first fouryeasssere the sane as in the first e.:.:bodi nentp-prs@otRat in
the first case ?easel ) , a track is del eted. I'n the second case (case2) a
track is deleted and a newtrack is re corded. In the third case (case3)
two out ofaplurality of =rac'.cs are selected and conbined into a single
track. In the fourth case (case), one track is divided to produce 10 two
tracks. dpbhavhe ifmét bscase{arsebpd bhe taypaakbardarpetibdacks tisechanged
In easel whe=a a track is deleted, each TKI corresponding to the track is
set at "ARBsERDEMEHXtRdTKICPOBr SRPS & pleatifiake afelBEramanted the sane

t 15 the POB t th f .t he' POB: f d
by hes G2 RAACE 'SR 5 cdGEr EmBEd: EOPERS: R o 358 fe. ST AASPoB
SRPS and/ D] th

del et ?gnp nggathh C%%ﬁk }S%%-SEL%IP‘BD ﬁange %’%‘%ﬁég %{tﬁ%% ’tr:a(S:ks
in asdi fi@«t@@h %Qeéd&eesec‘a tihdevRH-auack *3;5935; Qf_lnté’aCks wi || change, so

t hat the di spl’ay order of the POBs specified by the TKI POB-SRPs will also
change. |In caselcei tHes P eferabbe FropnE Hea IKbeROB SRsutneaichecdKiset o al so
be conbined. This is because only the 183 27 Novenber 2003 1Y43 00l ' 74061
P~Tl , PP0049330i€dr PGBiSRES &M S& G itlst TkevRES WaAPRERFot s treokE ®onposed

of a plurality of TKIs. Wen a track combining operation is rforned t he

POBs spee?f el %PTtSh‘é‘eﬁGeJP(%f ﬁ@%_f)wwé‘ﬁ AL CEFELGLES A

speC|f|ed b I Ps 5 in the for c Ly

(cased), ¥ g%’eeess ylto chﬁhg ?%e F Bfkaﬁgﬁgggaf%? %?ggEgt &9

di vige tf@~tgtws%3tgra§9@@ G iBad-isn: 410 4183 e egbadbmEntud fi:

addltlon the TKI POB SRPs speci in the TKA@ al so need To be d|V|ded to
into twnagrcmaostetdmrtoar @m&mectlwelnegaselegnedat cRAMEfrrined NPt aad to the

extra TKI that i s new y~produced by the division.
into the descrambler 7. After this, in step 8283, the
variable play time is incremented by the playback period
of the AOB_FRAME#x and the variable play data is incremented
15 the amount of data corresponding the AOB FRAME#X. -After
incrementing ROB FRAME#xz, in step S30 the CPU 10 judges
whether the variable #x has reached the value given in
FNs_lst TMSRTE.
If the variable #x has not reached the value in
20 FNs_lst TMSRTE, in step $31 the playback apparatus checks
whether the user has pressed any key aside from the "Play”
key, and then returns to step $S26. The playback apparatus
herezfter repeats the processing in steps 526 to S31 until

thevariable#htreachesthevelueijlFNsmlst_TMSRTEcn:until

25 the user presses any key aside from the "play" key.
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{69-.6} Actual Exanple of How the TXI POB SRPs and. IS DPhl POB SRPs May Be
Dsed _ . As described above, the data constructions of he Tr a%l}@aggg&h@dﬁd
Pl ayl i st Manager allow the user to freely change the relationship between

ACB files @@%ﬁﬁgﬁz by changing the settings of the TKI POB g3RRs$pocfaial_POB
SRPs, 20 an hl"'POB SRPs. This neans that a producer of music contents can

provide nmusic contents with differing amounts of still inage data to
consuners, such as tracks with lyrics, tracks with no lyrics, and tracks
with lyrics and background i mages. O course, the producer may charge

di fferent |84 whaR Newerher 2003s badf 4 QA 4dile PCH RAY URICH arant s for
these different types of contents. Wien a consuner w shes to buytracks

wi t hout the bymicessingeipr dducer £ ayopecducends SbdAdii btabdect ory t hat
i ncludes the eight AOBs shown in the first, enbodi nent and ~ TrackManacer
wher e t Her PRESBEB SRR EIPKIZAS$ e RKIRY s Py TPEBESD: t&ﬁﬁﬁoﬁ- €as shown

in FIG 78. The producer then cappress this director r.crypts. it; and
{ransm (BLEESEE BRE Hornmts thoREG it LE SRy BF CIr REFRLS REoss
cor.s~.i ;. an: Lnst ea lC tragks < ) and
R e R T A v g

oper at edigypgﬂger@,cord | abel and generate the SD- Audi o directory shown in
FIGS. 70A and 70B on the flash nenory card 31. When the consunmer w shes to
buy tracks with the lyrics,: 15 the producer may produce an SD Audi 0
~directory_that includes the eight AOBs shown in the first enbodi nent and a
Tr ackl\/angéarf?w%’éreikhe TKI _POB SRPs in TKI#1 to TKI#8 specify P03001 to
POB019 shown in FI.GS.

PSS Shoun 0 S ERe Bl VAR IR PSP AR ot
CorSATECS, 08 PSR, B e EhE SORREAN Thes (o Sukotints 1L
Audi o di egbosyct hahd ReldidasodbesenghbriBeshons 485p S32 in FIG.
57. Since all of the ROB FRAMEs included in the present
AOB_ELEMENT will haﬁé been inputted into the descrambler
7 in the processing between step S26 to 330, in step:832
15 the variable #y is incremented to set the next AOE;ELEMENT
asthedatatobeprocessedandthevariable#xisinitialized
(4y-ty+l, #x-1) .
After this, in step 833 the playback apparatus refers
te the TKTMSRT and calculates the first address of the
20 AOB_ELEMENT#y.
The playback apparatus then performs the procedure
made up of steps S34 to S42. This procedure reads the
AQOB FRAMEs included in an ACB_ELEMENT one after another,

and so can be said to resemble the procedure made up of

25 steps 24 to S31. The difference with the procedure made
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27 Novenber 2003 1f O 001 79063 PCT/; " ~0010330fi ir_ the first enbodi nent, a
TrackManager where the TKI PGB SRPs in TKI#1 to TKI#8 speci fyzl?ggg%etrg 03
POB019 shown in FIGS. 75 and 76 corresponding to the lyrics, and a |ay?

i st Manager where the DPLI POB SRPS specify POB020 5 to POBQ39 shown in
FT G 78. WRe*G¢¥ducer then conpresses this directory, encryptdP%***4nd
trOansmts it to the consuner's perscnal conputer. Since still inmage data
can be freely associated with audio data by setting the TKI PGB SRPs, DPLI
POB SRPs, and PLI POB SRPs in the 10 present enbodi nent, nusic contents can

acsot ot BAEY ICH e G4t 47 T 0T 0 ) E Pk ADay Gt e oy ceaipent ©f

9 nege dat a. Apparat us

t he: SecopdaEmbedi denk + 15 sThe £ o b owkngedescrides a-pbayhack appargiys. for
t he second enbdodi nent. This playback apparatus differs fromthe playback

appar at ugxdeser irketchadt beef vadticesbediment "ENg has twiiMsRThe, playback

apparatus in the first enbodinent is por table, the playback apparatus in

t he secohtcesbodinenen2®y yvidesh ghedckeiniasiat¢ atporfasterarsSsteteo. FIG

90 shows _how t he pl ayback apparatus of the gecond enbodi ment_ i s used, while
u

FI G 591 Shewslflfe kit aRedppb&r Ade- DL Fust the prayhsck Epparates. The
pl ayback ar at_us,, this co _ di nent 186 27 Novenber 2003 SV O
001" T_4663§§Eﬁ1| %gkfeghﬁ@?%r—ggfgr‘_‘rﬁthe pl ayback apparatus of the first
embodi ment 1n fhah idnd Svhaskahledidn- a8 MEOTObL| G230 S NLE G 90, i
that it includes a |large hCD panel 5, and in that it is connected to car
speaker s"FigeMiaidhbe pMPATEON theSlbhe brargedZed panel Un dhespipyback
apparatus_of "this second: enbodiment is well suited to the display of tile
vari ous $ypescof 4st idncs pagkedatdgmmiiontdealovs. JAVSSE T JiePe¥ehce with

t he pl ayback apparatus of the first enbodinent is that the playback -
apparat [B18f LRRePTE Sohldehbbarfsit 1tas teRIedt anbters oR i gi stk&pabl e

s boel BROTprat ARITTE Lroyed ed 4opkh T7) B4 ch - PPOBARe se
Fil enamey, a: Fij1eKey, staared:jm a fey-Bnt rya £ e bhen e86r YRt edakeysstoneng file
"POBSP1. KEY" I's _ :
variable v judges whether the variable #y has reached a
value that is egual to cne less than the’
15 TotalTMSRT entry Number in the TMSRT Header in the TKI#z.
' When the variable #y is lower than - o
(TotalTMSRT entry Number-1), the AOB_ELEMENT#y is not the
finaLAOB_ELEMENT,sothatthepmocessingreturnsfromstep
S44 to step S32 and the loop procedure of step 332 to step
30 842 is performed. When the variable #y reaches
(TotalTMSRT entry Number-1) the read procedure can be
assumed to have proceeded as far as the penultimate
AQOB ELEMENT, so that the judgement "Yes" is given in step

S44 and the processing advances to step 545 in FIG. 58.
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15 set in the descrawbler 7 which then decrypts the file "POBXXX. SPI". A
third difference with the playback apparatus of the first enbadi |
that the playback apparatus of the second enbodi nent stores aqgﬁﬁgaé%¥§°°3

i ncl udi ng theepH@gessi ng 20 required to display POBs as for egipehshod
background 1 mages . The CPU 10 is this playback apparatus executes this

programto display i mges. 187 27 Novenber 2003 WO OO 740bl

FCTI , JFO0103300 i9 0-2 92 93 94} The follow ng descri bes the conposition of
t he pl ayback apparatus in this second enbodi nent. The conposition of the

pl ayback{&pet gals23hown in FIG 92 5 differs fromthe conposition of the
pl ayback apparatus of the first enbodinent in that it includes a plurality
of VRP~Is 61. The precaduye stoNRANE B oI 8§pest Sl Foc &b samite e he

i ngl hi I I I, .. .The VRA hi 0 .pl h
{1 anspar ehby P Sedtie ATl 9% GuD% FAB SAbis S xeh. PRSI SAGE 1 hat
is tob ' first | t ' toth
cauati or®Gi VeIt Loy Bt TTE" G5A Shone ROW REoSEITT Y ThoRe Salarkt i the

plurali y of ViRAME 461 ae-goBbi/ned. 1 EGURld QAL B égﬂnp}é%lét@d)ﬁ_ﬁ@@gs Pi xel =
Pi xel Value in Gaphics Plane 0*(1- a~) + Pixel Value in Gaphics Plane
1*Ct 20 JBe tocarkspar escy A ighiée athdh%dop pheqeahise ofotbe feot egf ound
i mage corresponding to the characters showing the lyrics . As a result,
parts of SER®ba&ckyroand<lmegea heteposict iendMdgedr¥iespbad 4t heh@har act er
strings %Qgﬁggiégﬁe#hihasreachedthevaluein"ENS_Middle_TMSRTE",
the loop procedure composed of steps S45 to 554 ends when
10 it is judged in step 3853 that the variable #x has reached
the value in "FNs Last_ TMSRTE" and the variable play data
shbwing'the size of the data that has hitherto been read
has reached thervalue given as "SZ_DATA".
The procedure composed of steps 549 to 554 1s repeated
15 unﬁil the conditions in step S53 are satisfied, .at which
pﬁiﬁt the Judgement "Yes" is given‘inisﬁep_553“§nq the
processing_advances to step S55. In step 855, the.CPU.10
increments the variable #z (#z#z+1) before the processing
returns to step 821 where the CPU 10 waits for the next
20 AOB file to accumulate in the double buffer 15. Once this
happens, the processing advances to step S22 and the
procedure composed of steps $22 to step S54 is repeated.
This means that the TKI indicated by the DPL_TKIN of the
next DPL_TK SRP is specified and the AOB file corresponding

25 to this TKI, which is to say, the AOB file with the same
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27 Novenber 2003 W- 00l 74061 PCT/ JP00103300 the lyrics are conpletely

hi dden. Conversely, the transparer _cy cY is set at 10C ~ for
the foreground i mage correspondi ng to pl ai n background of the5P$P?%Q&§?é§%

~~~eans tbﬁéo&hﬁﬁponbined i mge has the character strings g)shomjn t he
raphic

lyrics ir_ g s plane O displayed on top of the backgr Gd PG i n
graphics plane 1. By setting the transparency in this way, it is possible
to produce a conbined i nage where a lyrics sheet is laid cr_ top of a
background i mage, as shown in FIGS. 80 and 81. 10 Note that a conbi ned

i mage caurhes praduced i ket hers wayscasidg fromthat shown in FIG 93A As
one exanple, the lyrics may be arranged into the | ower part of the screen,

with the backgrthew thage hgiegpiheadin dfeavppers patcesassshown in FI G
93B. ( 94-1 } Flowchart of the Foreground Smage Display Procedure FIG 94
is a fl aWCHERLERGMIR t hegtone@olinep radd odi sphay Fpledeiur eounherd

pl aybackst art.sac ording %o TKI#z‘%gecifipdby t he Def aul t .

Pl ayl i st-Pfh Sk TaR, (8pSACE Do~ +FR €PY 260 ddest Whet hehathaas

TKI _POB18RPS. i.hg! .o e G-s.4 n JTKL#z speci any . FOBS. , n.-the TK
POB gRPgﬁgp%céf% gglg%oér* n%getEgBT?Kl‘l eso® ﬁéeprroecaeégflﬂg%gﬂ\%n‘b%i\gg8yst ew
S403 whanhe ther £€PHA1G t shtheydupber of .PEB fides, tha I ified by
t he TKI - POB SRPS i%ﬁldﬁg%ﬁiﬁhthiTKG . 1%5 eBz7pﬁ§J%n%e%ugﬁgs 2@% 00 74001
Pt.' f 13RO G3BUALbnintémd3404.n tthe: GPY FO lecaheutiai @ Hdes ghspharbkirme " POB
time" show ng the display period to be used for each POB file. After this,
in step@s4051g eFELs a1 theCTKE SBEOR ATR ¢adt hRadTk@ agad detwdr ni nes t he

di splay node to be used for s displaying the POB files. \Wen the TKI _POB
ATR shows sequential nbde, the processing advances from step S405 to step

08 a0 3 6713l el Bl U805, U L8, k£t T L PR
e e e e e
the exténspdrewidtin PBB llayisperi tind bypddellihi BOBrSRhd sof' Sk", the
POB-fligtwg;nel 5 is increased in accordance with the updating
of the variable play time. In FIG. 59A, the playback time
15 code is "00:00:00.000", though when the playback of =
AOB“FRAME#lends,1ﬂu3playbackperiod20msec<IEAOB_FRAME#1”
is added to the playback time code to update it to
"00:00:00.020", as shown in FIG. 59B. When the playback
of AOB;FRAME#Z ends, the playback period 20msec of
20 AOB_FRAME#2 is added to the playback time code to update
it to "00:00:00.040™, as shown in FIG. 59C. In the same
way, when the playback of ACB FRAME#6 ends, the playback
veriocd 20msec of ACOB _FRAME#6 is added to the playback time
cede to update it to "00:00:00.120", as shown in FIG. 59D.

25 This completes the description of the AOB_FRAME output



be in an encrypted state, so that the CPU 10 reads the FileRey, 15
corresponding to the FOB file fromthe protected area, decrypt$ nNbgntdBoo3
file using the encryption key, and displays the POB. After this, in step
S408 the GRAdfokpdges whether the variable i has reached poesvedazsogi ven
in POB Ns. If 20 not, the processing proceeds to step S409, where the
variable i is increnented, and then returns to step S407. The processing in
steps S406 to S409 is hereafter repeated until the variable i reaches the
val ue given in POB Ns. As a resist, the POBs specified by the TKI POB SRPs
in the P ceidrBovenber 2003 R O 00; 74t 361 PCTI " PG~/ 03300 TKGE are

sequentially displayed. Wen the variable i reaches the val LE\ given in POB
Ns, the procedd S§em Ih ©F |ehehbt owerdLt Wit e IR lF’%E’; FRISROWs

random node, the_processing 5_advances f,rom st 0p, Lo _step 54 wher e
Lhe var BRRASET Po ki 1151 1208 LA ts LPap o TeT uhEPE PRS G 107
gener at es, a . and - rig i ﬁ{ﬁ frogl to. NS St ep S412

t he PCB‘?jl !"eﬂgpg)eg?ﬁmec(}l%{;ﬁ ﬁé rt‘rén Qg%g SRHPFH(J:EO reds:{)%ldi ﬁg to the random
nu_nper al-ddm aﬁﬂb%ygebf@ésm% dirsphaycti o8 tpaPEB "t kap lies eraedyi n step
S404. After this, in step $413 the CPU 10 judges, Hi hether the variable i

has reatiessh tdescaliled) veEmolghP@Bids. the mctsr tihecpsosessiengprobeeds to
step 5414 ) where the variable i is increnented, and then returns to step

5411 | n kSHPirevIAad tonea TP 19 Pyehic? a¢ E SRR AEE S RETIOP"RFERRTFLE4i n a
range frgm 1l to POB.Ns, and the progcessin oceeds_again. .to p 5412,
Where t FOTASko BRRPTHCePeRH HE Thed Hst oSt he. e R E0e Srp
corresp i Q.t.h r?qmj r ang-di spl agys « it it HS y tinme
POB ti rns%rlgie‘{kgl’rl%‘n‘Jrclé'd%ﬁ1 [ n(lrs% ep 04_5 6Asggiés§?i %gdlgbgég@l\/\ﬁ%g?hghgxt ensi on
of the BB dah1a sRecidd ety fidie dE POBsSRA ikey IPS' petrife MBI S

di splayed as it is. Conversely, when the extension of the POB file
The following describes the procedure executed by the
CPU. 10 (1} when performing the forward search function in
response to the user pressing the ">>" key and (2)  when:
performing the time search function in response to ‘the-user:
15 operating the jog dial after pressing the "Pause" or "Stop”:
keys .-
{52-10_60} Forward Search Function
FIG. 60 is a flowchart showing the procedure executed
20 by the CPU 10 when performing the forward search function.
When the user presses the ">>" key, the judgement "Yes”
is given in step $31, step S42 or step S54 in the flowcharts
in FIGS. 56, 57 and 58 and the CPU 10 performs the processing
in the flowchart of FIG. 60.

25 In step S61, the AOB FRAMEs #x to #(x+£(t)-1) are
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specified by the TKI-POB SRP is "SP1", the POB file wll 19l 27
Novenber 2003 wo aonaasl P~~.|~fl~~fl.>J~~~ be in an encrypted 2?5\{35&?%?90 3
Nes Th

that the CPU 10 reads the cc”i |eRey corresponding to the POB rom

pr ot ect ed decrypts the POB file using the encr,rytio d, di spl
ays the P@%@?ﬁoﬁg processing in steps S411 to 5414 is her e%a(f’tg‘}e["}m@%peeat ed

until the variable i reaches the value given in PO3 Ns . As a result POBs
specified by the TKI-POB-SRPs in the TKA are displayed one after another
in a random order. When the variable i reaches the value given in POB Ns,

the to pHERESSLATi hRot Ahe Hlauwchant)ends., Werd e Kl FBs ARRsshows
shuffl e ndde, the processing advances fromstep S405 to step S915, where

t he variialeermitsent tplavizedk paditel stiepr b4dép r=Yeeries attee GRunb@r
generates a random nunber r in a range froml; to POB Ns: 15 In step 5418,
t he CPUCECL cheeRs-WhBERROIHEIGdW Yhgaendrearedt Eanddbd- ARBEK Perabches one

of the used POB nunbers that has been IE)J[eviﬁousI*y stored. If sop, the
processPRG etlut n& SPF STHp- B4 16 SRt he OFadord nanbef P35+ 8genér at ed.

If npt, .the. i romstep re 20 e POB
1 6 spalitr By ey e e R S5F eobBr 78 S5 1 heor ShdoReRamber T
I's di sphaved f Ofet @%omig%ayhél ?ﬁfy%ékngl@‘?iseécﬁ" peflel N P 5404, After
this, inh step S417 the 10 stores the random nunber r as a used POB
nunber . vAs iigb Yangddarmatie; a Wwaabwihe; extensiagfck heaP@B dridend92-e 27
Novermber 2003 WO OO1740ti 1 PGl JP00103~a~t| specified by the TKI POB SRP is
'JPG', rhRerROE:1vedivsprgadedsusting litbaveisdiant whéa lexpensidn of the
POB fileg specified bg thte TKI POB SRP is "SPI", the POB file wil]l be in as
encrypt ed staP8 TEBPERAL EREMSULI (S )r e3HE SERCTFH REKEY 15 St es pBhdi ng to

theldampiialy%gé}?'gépfogr, Oégatfgea&%gtmt of data d(t) corresponding
to the intermittent playback period (x-x+f (L),
play time.play time+t, play_data—play__dat'a+d(t) }'. Note
that the intermittent playback period will generally be
240 msec {equivalent to the playback period of twelve

15 AOB_FREMES) .

{52-10_6€60-1_61A,B} 7
FIGS. 61A and 618 show the incrementing of the playback
time code during a forward search operation. FIG. 6lA shows
200 theinitialwvalueoftheplaybacktime code, withtheplayback
point being the AOB FRAME#1 in AOB_ELEMENT#51.
The playback time code in this case is "00:00:01.0600",
When the first to twelve AOB FRAMEs have been inputted into
the descrambler 7 as the intermittent playback period, the

25  playback period of twelve AOB FRAMEs (i.e., 240msec) is
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decrypts the POB file using the encryption key, and displays the POB. Wen
this display ends, in step S420 the CPU 10 judges whet her the i abl e}
has reached the value given in PCB Ns. If net, the prccessing zz%ﬁ@ébt(ﬁzéog
step S421, (J0,aMigEe the variable i is incremented, and thenpdRipoRssoh0 Step
5416. The processing in s reps S416 to 5421. is hereafter repeated until
the variable i reaches the value given in POB-Ns. Wien the variable i
reaches the value given in POB Ns, the processing in this flowhart ends.
@5-1} Flowchart of the Background I mge Display Procedure The-procedure
for di sphayisty to fties DapdakEragenes casislessribet ahevplapdaidie Hiohd owi ng
descri bes the procedure for displaying a background inmage. FIG 95 is a

f | owchar cozie frorcohe shddkyr@undl i Bd@e' diapl afoprocedurEG . ThILSR] owchart

cont ai nsfundanental | y thesaneprocessing as the flowhart in FIG 4, wth

t he processing being perfornmed according to the DPLI POB SRPs and DPLI POB
ATR in t?ﬁg\?g:ﬂ?e 6Qg%ead of the TKI POB SRPS and TKI POB ATRs in the TKG .
193 27 ? 2003 WO OO ' 1d061 PCTI JPOQ (B300 When the

Defaul t _Pl ayl % f; t ' I c&PU, 10 rier

pr ocgss_i ng i nh§tt§|plg %518% %%&%ESIS}%AE% ﬁ%ﬁ%gbg%%ét%p&%g, gtéfln &U 10

j udges whptkhes ctleenddPidd REB- SRPSei e huiden tie tdret DPmispeciff ¥ ranye £POBs .
Plhen 5 one or nore POB files are specified, the CPU 10 counts the nunber
of POB fihesOR MAL.ENFAITEpesnflijetigeatid thes diwldisprentdsdeapdEitlise
showi ng the display period to be used for each POB file, and the

det er m nB% LReVaitSPITRE @ 52! RUTEEF Pér LM AyiThd PRt PEHENT S 0

When the DPLI ,POB ATR sho sequenti al , node e U fo step S506
Lo step: 5509, s AT SH0B ST d 100, CBaBTITREE aP e Sodtion i 5| 57 sl ayed
In %deLAb% GUERRCE oWty o DIPLL + PO SRy 2 put o9f dhen Ll sPOB SRPs
included 1n—the DPT,d, indicated by the variable i. - 15 When the DPLI
POB ATR shows randomsrode,, tdhee CRUh3Orper! drmsucsd eém 5ol (Ro0® BELEMESBN4. - As

in step 5410°to SAT4; POB files are displayed in a randomorder in
accor danpesiittiloree ORID 2 PEB tSRA, pautt of arhBOBRLS "POB_SRR8I1 ¢icTHEETE T t he
DPLA, indicated by the rangom nunber r. 20 _Waen_.the DPLI K POB ATR shows
shuffl e &BfeDEndERLIOCHet FEARS St B5185 & LA 551t AeNGH, &bt ¢p
$415 to 21, P iles.are .di sp egﬂti [ m order with no repetition
in accorgéﬁceenvﬁ%}%aa&@%df S@gwaso%ﬁl?%%ﬁgng"Pm"SRPs included in the
DPLGs i ndicapgd byt e LRNGURAYMERE Ebol¥ judgement by comparing.
an appropriate one of these values with the variable #x.
When the variable x is not within the present AOB_ELEMENT#y,
the CPU 10 then judges in step S$64 whether there is an
AOB ELEMENT that follows the AOBHELEMENT#Y.
20 When the AOB ELEMENT#y is the final AOB_ELEMENT in an
AOB BLOCK, there will be no AOB_ELEMENT ‘that follows the
AOB_ELEMENT#y, so that the judgement "No" is given in step
S64 znd the processing in the present flowchart ends.

Conversely, when an AOB_ELEMENT that follows the

25 ACB_ELEMENT#y exists, in step 565 the variable #x is reduced
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27 Novenber 2003 1~' O 00/74061 PCTIJP0O0O/ 0330~ {96-1} Flowchart of the
Background Swag=_ Di spl ay Procedure Thi sconpl et est hebackgroun%i% 003
di splay procedure that is perforned based on the DPLI POB SRPS in éF

The 5 foIngvgﬂggﬂgescri bes the background inage display progegupsodshat is
e

perfornmed bas on the PLI POB SRPS in a PLA. FIG 90" is a flowhart
showi ng the background i mage di splay procedure based on the PLI _POB- SRPs.
Wth the exception of the processes based on DPLI POB- SRPS bei ng perforned
to based on PLI POB_SRPs, this flowhart is exactl y the sane as the
fl owchdry theFhGmM9sr sod IR FRAMarsocesseseha0d BEHEMGNTey tdred same
reference nunerals . No explanation of FIG 96 will| be given. 15 94- 2
95-2 97ALeB SOCONEYARI T BRER by MRG2EAS OHY THeY hED- Pafiél @ M1 07A to 97C
shcw what ki nd.of copbi ned.inages, are di splayed.on the LCD .panel .5 when a
f or egr o%'n%l Y Hagé e f{fVéglb;I/l‘g“’ TR BB LERA dméazﬁﬁcﬁarsggﬁd?? nage2
speci fied, i di-spl-aye >c.of:di hedi ocedur es
Shoun i1t The Floerarie i Pres B and s on A e el Th e tlora
assyme ¢hat abhe yser icwheatesithe Pebaukt oPhawiiat1 4 nkar maidion #84 that
the display of POBs begins in accordance with the playback order 195 27
Novenberr2 (B3B_ FRANIC: 740b I sPQTL 8 Be@/tOa3(0t e ven rinerithi AOp| AYIHMINT The
foreground_i mage di splay procedure shown in FIG 94 and the background
i mge diSHPayeprocddit €BPSONASLA TG IFRS S perfstmid &id RRRd POB3
spec=_fied for dis Iag b)étthe TKS, POB .SRPS %32 the TK@ and 5 the POBs
SORSEIN :

speci TigHF fBF °FiS VRS TR | FPOS RSP At he DPLG are displ ayed one

after another. At a point six mnutes after the stare of playback, inmages
are conbi ned

10 {52~10_60-3}

After this, the variables #x, play time, andplay data
are updated in accordance with the intermittent skip period.
The period "skip time" that is equivalent to the
intermittent skipperiodis two seconds, the number of frames

15 that are equivalent to this skip time is given as-
f({skip time) and the amount of data that is equivalent to.
this skip time isgiven as d.(skip__time) . Instep 367, these.
values are used to update the variables #x, play time, and
play data (#x+#x+f(skip_time), play_ time*

20 play time+skip time, and play data+«

play data+d(skip time}).
{52-10 60-4 61C}

As shown in FIG. 61C, the intermittent skip pericd 1is

25 added to the variable#x showing a frame position within
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as shown in FIG 80 and the conbined i mnage shown in FIG 97B is di spl ayed
on the LCD panel 5. 10 At a point sixteen mnutes after .the star 2003
- playback, images are conbined as shown in FIG 81 and the conbtz?rll\reo(\ﬂaf]%ge

shown in ngxmgz&i s displayed on the LCD panel 5. (94-2 96cX/3r00/03300

98A, B, C} Exanpl eDi spl ayScreens on theLCD Panel 1s 5 FIGS. 98A to 98C show
what ki nd of conbined i mages are di splayed on the LCD panel 5 when a
foreground i mage specified bya TKI POB SRP and a background i nage specified
by a PLI-POB SRP are displayed according to the display 20 procedures shown
in the fdrosnchapt ELEMENTGS 1 94 Windn9thel nptiad ssk arept isa he & e 8ZA2dgssume
that the user indicates a PLI and that the display of POBs be}gij_ns in

accor dardee WittRDETe O afbaBR SodderAQRyBREMENTT 21 pl &g A2 r¥RE Lo dgr ound
i mge displa ocedure shown in FIG 94 6 . e 0]
IOOI 9406}S£P%d$§9%%§3@€15ﬁ5%ﬁ@ebﬁc?k éﬁ’%@%@”é%ﬁ@@g?a{&ﬁ%rghé t&%e shown

in FIG rf. apdnt cifd e bogi £ y+thae TKI POB
SRPs in Ot%ﬁeﬂ[l—'gﬂl%esanl {Iﬁige P@E —sa'g’eé;@ggg orlédi ésj% gy g:i%ﬁle@%ﬂ%_%& SRPs in -

the PLG aFeagdihgpkayednane rafdiert b @notheri aAlled=xpRiNL Sox DPhadteseaf ter
the start of playback, 10 15 20 inmages are co_nb, ~ned as shown in FIG 85
and t he oftbamed domiged. shown tir rFliGhe 98BH ELIHEMINAYEE dmdiheated panel 5.

At a point sixteen mnutes after the start of playback, ;.~mages are
conbi ned-Te® whdaieich VELG 286 diid- t hEh8oKBilNéd 4-@&%% EHeWRCY n1fI €hedsC i s

G2 In L B3 R TS SR e,
enbodi AT TIPS 10 11TS XaPaoI e B roCordig S p ural £y of -PORS Sont o a

flagh menprys capdatall s6t bangwiad yesin (Bhe 0k e POBO SBRS;, dPLI 2 P@B<SRPs, and
PLI POB SRPs, and setting values in the TKI POB ATR, DPLI POB ATR, and PLI

POB ATRtdayjpeef ohen vhase Pradessesi $hel@PUCadeisn thise AL OrIRNG #4@par at us
of this second enbodi nent executes the procedure shown in FIG 99. The _
f ol | owi dgn deber AEs BIMEVEFOdi-ng procedure exécuted by the recording
apparatus of this second enbodinent with reference to the fl owhart shown
in FIG 197 '

{52-10_60-5_61(d) }

15 Once the AOB FRAME#62 in the AOB_ELEMENT#52 has been: &
inputted into the descrambler 7, the playback .time-code:
is updated as shown in FIG. 61D by adding "0.240" to the :
present value of "00:00:03.240" to give "00:00:03.480".

In step S67, the variables are updated in accordance

20 with the intermittent skip time and then the processing
in steps S68 to S71 are performed. This processing in steps
S68 to S71 is the same as the processing in steps 563 to
S66 and so updates the variable#x by a number of frames
that is equivalent tothe intermittent skip time "skip_time",

25 Dbefore checking whether the variable#x still indicates an
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27 Novenber 2003 CVO 00U: 051 PCT!JPOOI 03300 99. In step S601, the CPU 10 -
initializes the various variables used in this procedure. Thesge.
vari abl es #x, #y, #z, #u, #vy, and #w. O these, the vari abl e%zﬁi(’%n%'l?ggoesd

t o speci fwijpﬂﬁ OB is presently being processed, the varighlgs#y¥sshe used
to specify whic rack sequence (PLI) is presently being processed, and the

variable #z is used to specify which track (TKI} is presently being
processed. The variable #u specifies which of the 10 DPLI POB SRPs is being
processed, while the variable #vy which of the PLI POB SRPs in the PLI

(PLI #y) nepeqidared Qythhe watd abkes#wnt s\dkei DYEPEOdEssed. ITheovar tabl e #w
specifies which TKI POB _SRPS in the TKL (TKI#z) specified by'the variable
#z i s presdntdle bey nigs prepdateddso- thad Aheeneixti A i ZHRYENResE 85 abl es,
the CPU 10 -advances to step S602 where it .displ ags.POB#x. This .allows the
user todvi & I5CBoALEEN ey pRECo, EhF | ‘ﬁ%FFS‘hs-ltﬁﬁ' ot S| P Sheet PR this

POB. In_st $603, the CPU 10 asks, .the us 0; LnhdLcat —1-he still
i mage dﬁ?a%gnlﬁéﬁg?Fg ioy{%mﬁe%g’is I%Ea?/%gdlerg hﬁ*éﬁéhgﬁ%%t %g@e% |‘}4F'ef“{‘?éck
sequence or jsts _érk_gawga%'e%yb@@Karp&r#f%mfeabé@@piifd Gdd@ehznand then

receives a user selection. en the user Judges that POB#x shoul d be

assi gneg¢i k@ aHd delcsequeneat Dl Ssiepc 8604mthanGPinte nai t sefiorskhe 198
27 Novenber 2003 1V~ 00l 74061 PCT/ JPOQO U3§i i user to i ndi cate the track
seauenceifw@r, whiichtPOB#H Zhookd X dispraged.s Wient ke Tis@tS®hpansg hi s/ her

sel ection, the processin roceeds to _step, S605 CPU | udges

whet hercﬁﬁéquﬁ'g%ﬁt@aetsrtg%ﬁts%aﬁéﬁéé QT h?%o%\é'ﬁﬁ%%ypd‘fh eg t1A e
track sequence i s,.the ~ the processj o] t ere POB#x
is set T _?ﬁ@ngﬁlﬂ’P%eSﬁgﬁb!l aﬁc')‘atrt%esn og%%&m]g?gd‘%%e&ﬁ%@%%” TR#uU of
themDP'-Et'a%ciﬁerﬁl%bé%ﬁx_ hd hi 65 POBRGANse arDRliHe PEBRSRR ruxchithe BBLI pOB

ATR have been set Inthis way, the CPU 10 increnents the variable #u

(#u- ~#ugdk dat stew D608 mmMthe varnalee@#xs (#x- ther1gPUN 16t emdBEO9. When a
PLI is selected in step S605, .the processing proceeds to step S610 where
POB#x | whedthén tthe uRldr PEB SRRMvged Ly kY 1351idantred shepiSs93Idhere the

PLI POB ATR#vy for this PLI is set based on POB#X. ter this, in,step-S612
the CPUSE@4GHEred¥nt sIEnBOVar itabt 29y T RARS %9#91’1‘) é@l%@@é@ﬁ%@ﬁéi ng to
step S609 to._i e t.he i abl . - +: i p S603,
t he useFoj Eﬁg&%—h%ﬁ%ﬁ%tl g %%ggsﬁ%ggét%ﬂgos%g%i e rtérrg?:%gt he
Propesshng Adyanges oo &l £p; 813 e epbhe sePU d OsT8celsvaepeatsed. : -
indication of this specific tfack. D;ext, in step 5614, the CPU 10 sets
POB#x i n-a TKhePGhSRPHprseedunte t hacTkhait of thheviandiadated 199and27

November 2003 SYO 001 74061 track {track#z). ~CTLFPOU 033d0 The processing
then préyeddsat olptégatel sthkePOR FRAMEDx and AOB_ELEMENTHy,. and

so advances the playback position. After this, if the user
presses the "Play" key, the judgement "No" is given in FIG.

20 74 and the processing in the present flowchart ends.

{52-11} Execution of the Time Search Function
The following describes the processing performed when
the time search function is used. irst, the tracks in the

25  Default Playlist Information are displayed and the user

131



15 20 CPU 10 sets the TKI POB F~TR#w of TKI#~ based on the POB#x, to step
S61& where the CPU 10 increnents the variable #w {#w . #w+l) agQNoo sgeggoo:s
Sn' 17 where the CPU 10 whether the variable #x has reached th EA

nt:.=nber #n in a POB. If not, the processing proceeds to siepaepfsyhere
the CPU 10"increnents the variable #x. |If the variable #x has reached the

final nunber #n in a POB, the processing proceeds to step S618 where POB#1
to POB#n, the TR NG including the TKIs, and the PLMG incl uding the DPLI
and Plrls are recorded on the sem conductor menory card to end the

processi fgd4i ddrd hegsesemhodiqent-scki.t Whepossibsetkadkavted heeesane still
i mge data, such as an artist photo or a record | abel |ogo, displayed as a

backgr oubddiireges danidigh ¢ he ept Apbarke vdtadpihe doigtgial , thieeksa vVRREK i s
achieved by nerely, -specifying the still i rra%g data in DPLL POB SRPs or PLI
POB SRPstifat cosia éspapdatieduchl £ ratk 5Tt FRDePREFEES &S st 454 or mati on

or ina PLI. Still ] e data, such_ as | yri.cs sheet, that Jis t
di spl ayetiSuit Wtr%? ti%\ic?gggéﬁ dgci%g%o%%l §%d5)r€iarjfg Re? Ijaf’/bgﬁédoioa%p%'fti cul ar

track can b cifi b T, OB i e TKI of-dhgstrack. The above
expl nat?oﬁ li’{geﬁs%'s‘ gge\/\%fﬁ %%%%Eesgﬁ\ﬁ?yé%%p 57 Novenber ' 2003 WO

peghean P~CT#~,3EQ@gl&€e1& bes |+ gdneflatie be the Widethe Syshem .83 adid ZI ng
the COnc2pt of The present invention, though it should be obvious that

several gedidk dat icanspoaadbe fmade lwirtaiit vy hef sB0Be of &heingventi@®h- Three
exanpl es of such are given as (a), (b) 3 and (c) bel ow éazr The .pr ocedur es
expl ai nedhesi ig e Hedtbweharearpser e 241mgbLe OB anbh9ovedn et SR hi eved

by prograns th may be _di strjbuted and sol d.havi n ccr to a _
recordi ny %ﬁ%ﬂﬁ%?a(lﬁ)us%%teﬁr%%&ﬁ é’rrﬁagilﬁ%:‘ff g%&teég-%r?%? t h%‘efgcaés?fle wher e
t he eser .tati] d. i~gatd : ysed £ L6 e ent s,

a1t hBLh EFE S oo e S0 B AR R S R R

audi ebooknt PaE |$+8) Fepekditith®fi rAlhact ATMER TRBBe RGO @Bdgngo fulnihs a book.
In such case, still inmage data that shows tent fromthe book can be ideally .

speci f i edoisy. t e RKI-hBERR.SRPSRIME e Has egreoufid unthgpd apid @k s rts
illustrations fromthe book are specified by the 20 DPLI POB SRPs or PLI
POB SRPsfzrfs) APBiER&MFdcond enbedi nent, the POBs specified by DPLI POB
SRPSandPLI POB SRPsare usedasbackground i mages while the POBs specified by
TKI POB SRPs are used as 201 ' ' s o o

15 {52—-12}7
When the track is composed of a plurality of ROBs, the.
variables #n (indicating an AOB), #vy and #x are calculated
so as to satisfy Equation 3. After this, a search for the.
AOB_FRAME#x is started from the address in the (y+2)%
20 position in the TKTMSRT corresponding to AOB#n. Once this
AOB FRAME#x has been found, playback starts from
AOB_FRAME#X. |
The following describes the case when playback is
commenced from an arbitrary position with an AOB where the

35 "FNs lst TMSRTE" in the BIT is "80 frames”,
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27 Novenber 2003 1vil OO 7~Cbl PCTI JPCa/ 4~33C~P7 foreground i mages, though

the opposite setup may be used. Alternatively, when different
si mul t aneously specified by a DPLI _POB SRP or PLI-POB SRP and 22@%%&00§RP

, only oney@hosugh POBs may be di spl ayed. As another 5 al tef;&aﬂjggﬁswgo

distinction into "background i mage" and "foreground i mage" nee e used. As
one exanple, a POB specified by a DPLI_POB SRP or PLI POB SRP may be di spl
aged first, and a POB specified by a TKI _POB-SRP nay be displayed next. 10
THI RD EMBODI MENT Wi | e the second enbodi nent. descri bes the case where each
POB is ditd)s ayaddiler RMSRABAE| ipertilosl HOTI g t'hed vakiatheld' pesiad tofe a TKI
and a PLI_,_this third enbodi nent describes. the case where a phrase timng
tabl e anda'hiyRFEgAMSRERYr dnnathe tRBFeiar & 3 sdramesdd on the flash nenory
card 31 so that the display of lyrics can be properly synchronized to the
pl ayback of a song. 20 The phrase timng table associates the TKI POB SRPs
speci fyiyjrg 1he EOBS gshowi ng each section of the lyrics with information
showi ng at what time the correspondi ng phrase begins and ends in a song.

FI G5 100A s~zansnenspeXariles 25mbhe PARARE, L AYrkabl g, | L5 1 exanpl e,
"phrase tim ng" 502 - 59 Roventar 5003 b 00/ TdpeT PC%T?QFWI(%%%% refers

to the perivekdurtng fhildova phrdsscgivers inow henkbyrbes rizas-tiragkd s bei ng
sung as part cf the playback of the ACB. This period iS expressed to an
accur acy T i PPFSEEGRUSE TR WHAIQH anlapbapdatiineuitie splaaytbagketi e 5 code
as described in éh‘ﬁifi rst_enbodi nent, a pl ayback apparatus npnitors the
phrase tERTY HFVEHER & HRS2YEBFE: CLRSt COGE dSpoRds Gt eAcusipfereval ue of
t he pl agg?clgé_éi[m code. By nonitoring the phrase timng in this way, the
pl aybac*.t apparatus can know which POB stores the lyrics 10 for the AOB,

ACBLOEL ENENT, »and o FRAME 1l T oph) y thial ks oF ayed hackse UpiLag g dgbl e t hat
gi ves she phrase timng of a POB in mlliseconds in this y-allows the

pl aybackpappea atsisitohsyndteronhaed kel ayback soft AEOBS candiitdie Wispl ay of
lyrics to mllisecond accurac%/. 15 Wien the 'user indicates a desired
pl-aybacki&y&ar (Fghisithgrtnetpodngiiniatee thecplmdoaakt Rdnfd reode
nbodi .
embodl MP8h:04:40.000 (=280sec)”. wWhen the BIT in the TKI for this
AOB is as shown in FIG. 62B, Egquation 2 is used as follows
15
280sec=(FNs_lst TMSRTE+ (ENs_Middle TMSRTE*y)+x)*20msec -

=(80+(94%148)+8) *20msec

so that the Equation 2 is satisfied for the values y=14¢
20 and x=8.
Since y=148, the entry address of the AOB ELEMENT#150
(=148+2) is obtained from the TKTMSRT. Playback from the
indicated playback time code 00:04:40.000(=280.00sec) can
then be performed by starting the playback at the eighth
25 AOB_FRAME from this entry address. |
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the playback apparatus can find which ACB FRAME in which AOB ELEMENT in

whi ch AOB corresponds to the indicated playback start tinme usi g&s
1 to 3 given in the 20 firstenbodi nent. Thepl aybackappar at usaFZg}ﬂE‘%ﬁ%ts‘b I ch

phrase tigjon& .45'5‘1' udes the indicated playback start tirciepafgedoasssbhe POB
corresponding to this phrase timng displayed. This neans that when the
user has playback start froma desired position indicated using the jog
dial, the 203 27 Novenber 2003 WC7 00l 7406. 3 PGI/ JPOO 03300 appropriate
POB for this desired position can also be displayed. Note that while the
present case states that tinmes are given in the phrase timng table, the
AOB nu~-nber, AOB ELEMENT nunber and AOB FRPME nunber of the AOB, 5 AOB
ELEVENT{ 52nd 4AG3 PR¥. BB}t 0 which a phrase shculd be synchroni zed may be

given in the phrase timng taple instead, .On t ot her _hand. .the highlight
coor di nat e t'ﬁgllé £5aut ek es the 8?‘?;13&’;/3 thPdPrTQgt 3 cﬁ‘%ﬁgggé't%gr sohfused in

the lyrics ] the, timn Lch t g\g?t and, i r &<} MEsS
corresp‘o%ﬁi(raﬁggt% t%%s%%ﬁ%ﬁgg}tﬂg#s&\ﬁﬂfs e “p%gg'%%a(?@% F?é%%éioggﬁ}shom one
exanpl epgh £0e1Bi.ald olals coasel nate doabl en gREspaEbIOpEBL A adcafedil ghl i ght
coordi naté tabl e enables a playback apparafus to_display the characters
corr esppRdimng ROy uhe hwriscadiednptonitergl priccsr B idi spleayste@ed®@ning to
the phrase timng, in the AOB ELEMENT and AOB FRAME currently being played
back i nenediféepertssebdrhe AEdie" &eahphad GRBR e LS BECFREWTEE t he

h "Hey hey boy _don! ke i w',. the highligh di 0 tabl
W1 el GhoRRes -chdr b harRrer - | FPEHG koar L5 e SRR e Al €

e entp s A B g A 1 e plaesioneri spsbua e

pondrng to ese characters. Wen playing back
an AOB, +1 playhack -appar atus changes the col or of the position 204 27
9 tE%%Ss i) f%Qg

Novenber 74061
{52-14_63-1} Editing Control Program
When the user presses the "Edit" key, an interactive

screen is displayed in step S101 in FIG. 63 to ask'the user -

15 whichof the three fundamentaleditingoperations "deletion”,
"division” and "combining” is tobeperformed. " *InstépsS102;77
the CPU 10 judges what operation has been made by the user
in response to the interactive screen. In the present
example, it is assumed that the "i<<" and ">>|" kevs on the

20  key panel are also used as indicating "Up" and "Down" cursor
operations, (i.e., these keys are used as "Up" and "Down"
cursor keys). When the user indicates a "deletion"”
operation, the processing proceeds to the loop procedure
composed of steps S103 and S104.

25 In step S103, the CPU 10 judges whether the user has
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PCf / 3800/ G330~3 shown by the display coordi nates of the characters given in
the highlight coordinate table. The playback apparatus can therefolfqr 2003
display the | yrics in a nmanner that allows the user to ins tartly

recogni zeuqy Mpahspart of the AOB is currently being pl ayedppagkpochiic> neans
t hat nusic recordéd on a flash nenory card can be played back wth

hi ghlighted lyrics in the same way as conventi onal karaoke tracks. In this
third enbodi nent, the phrase timng table and 10 hi ghlight coordinate table
are provided to enable precise sy.”. .chronization between audi o pl ayback
and t he pdiesps agethkey 63" iox t'e>gankevway ds sdmypedli bhal tkar 88Ke 1t acks

Al 't hough the present invention has been fully described with reference to

t he accamsigRs nghaEaRnge Uses has Rr &5 596t éd'e hAIYET | 68Y -chHR§Es and

difi i il b t. to.th iJled.i t t. Th f ,
e B Rt o PR APRRL SN Lo L hORS S L o e M8t dhee o e
I nventi g v%é@%!ssfpwn.d be cenghr E%dsgﬁstzewl%f@%@agq&;@éﬁba-tzgck
| ndustria p |cab|1|§y ?he sem conductornmenory card of the present

inventian iseiesRecidd lyrsykted horedsedd, the el ¢ofeconsyaer wakeact ronics
as a recording nmediumfor recording nusic or 25 other material distributed

el ect ronitpald ye or hatherwisseed 20be "Z2dAiNOVender 2063 1M1 OOCAQ6L rBEKTI 3:
00/ 03300 The recording and pl ayback apparatuses of the present inyention
enabl e Eons\@ferEs td akeks tibl beseedfeteils sERECBRRGETIZ MBNBRYWEard 206

27 hbve%%%£L%gQSigogxecuted, so that the TKI BLK ATR of each TKI
for the indicated track is set at "Unused" to delete the

10 indicated track.

{52-1&_63—2# Cqmbining Process
When the user selects the combining process, the
processing proceeds from step S102 to the loop procedure
15 composed of steps S167 to S10%. In the loop procedure
composed of steps S107 to S108, the playback apparatus
receives user inputs via the "i1<<", ">>|", and "Edit" keys.
When the user presses the "i1<<" or ">>|" key, the processing
advances from step $107 to step 5110 where the indicated
20 track is highlighted on the display. When the user presses
the "Edit" key, the judgement "Yes" is given in step S1C8
and the processing advances to step S111. 1In step S1l1l,
the currently indicated track is set as the first track
tobe usedinthis editing process and the processing returns

25 to the loop procedure composed of steps S107 to S103.
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What is clainmed is: 1. A sem conductor nenory card, said sem conductor
menory card conprising: an audi o sequence including a plurali I
objects; a plurality of still image objects: at |east one pi etczz “@Pe@?ég?@’é’ck
route inf q&g%élk%;gli ndi cating an order in which audi o obj ectgy ;Psilo0f; t he

udi o

plurality o objects in the audi o sequence, are to be played back; at
| east one piece of first pointer information, each of the at |east one

pi ece of first pointer information corresponds to a piece of playback route
information and specifies at | east one still inmage object that should be

di spl ayed whenjide audiceRf ectsck nhbBepeiderséndicatied dy ddeting,
correspondi ng pi ece of playback route information are played back; and at

| east orEh@ijert;ahesécties pdingerenninratsad 61,0 baehdothemr are$8488 one

pi ece of second pointer information corresponds to an _audio ob%gct in the

audi 0 séfiieaseeand S PeesPi 2513t | ERsE e St1Ft FhEgE EShj Ll ¥HAETShoul d be
di spl ayed duri | ayb k. of th rr ondi n i 0 -0bj ect.

sem condiﬁ:t%?e %fg‘?yy%%c}be é@{'o? (ﬂe%%%[eo%sap%?% 1%%%%i%££§%rl%§§?ﬁ8ne of
the plural ity udi J - 4 | B a; obh ldty Ofaskhkl 1 mage
obj e?ﬁt S %\%I%é@éeg’t gi:h%étg?élg{r;l&e%s‘t ?lfcfgjl rrgvgg:agﬁj ggt %\‘T\ﬁégl)ashomsﬁf?/ri cs for a
song repiesenteddup s ¢edata dth s addito ogbjeeth afid tiledeastaoke piece
of the second pointer infornmation specifies each still inage object which
shows | yridstiarcks somget épeesentcs df wheise datacks,t id qutk 9e0bj-ect

corresponding to the piece of second pointer information. 3. A )
seni conduct or2feasr y deatd Bt diRg CoRE & $2ChurEHEVY AR Pe1 ng™ a

I | i f | J .S, h . of, whi Rl i
Obj ot SHEEP il LALEAS Mol el ) SISF ALY - J0t OB ERBLBEIYT Ui RRGS obj oot
'S Speciidedaly ancafidfie gheleast onfd qag obrbhbgleRaliler hobarmation

and the at "'Teast one piece second pol nter 1 nformation and, |
i ndi cat ggs hew=BRBY: PicgCenOff dir ShaPpoerher shfvat nat i OIG angi2zBecond2poi nt er

information specify the still image object. 9. ‘A sem conductor nenory card
accordi mhepeclhids glewergiat theeplType2tH0Bs ¢illl nphdge pbgeent i ncl ude
at least one still image object that has, been encrypted; an(g i'ge

seni condiRR e CHEADISL X ot SE R Gr EREr COBYRIA RE: FBRaGOTEMT iSrnat FER

i ncl udi identificatiaon.,information for C Ll sn jeck, . ..

addi ti o%a?ﬁ%?ﬁaﬁ i0 PER i 1t at egl\r/\lﬁgt &Isée‘léf_éh; P%qieeg??réaggsébj éct has
beensencr ypt efl, -@hd 8¢ ALL! AE2AROSERECR r £2CHnSE hblni fAgeTeh) 26t isand at

| east one decryption key for use when decrypting the at |east one encrypted
still i prgerekieet forhenatTHkPasid Dre. decrYRP icor kegpbeidigatosssebkee to a
devi ce connected to the sem conductor nenory card only if the device has
been ded®@dsto By aemrmdmieg the THL_3LEeBTHE il sEngolKdsr iHi®rmati on
and second pointer information_specify. still..inage objects.usi,n he

i dent i f RBEFBA UM QﬁnﬁFﬁﬁﬁsgﬁﬁéﬁqtr‘?C{ ﬁ&%ﬁﬁjég’%%ata?%f%%éﬂ%ﬁ. 98‘%%

sem conduct.or r ar ing.t L4, = f I I §LAQi, a

prot ect éadgé‘l%n%g%d’%%%'r &%éﬁ%ldé[ %érgt%qcéerg%ﬂo%%p‘ e%%‘?ﬁ«ﬁf&ﬁﬁ%&é}ﬁ/hE%& bei ng
accegsl bcix?ytd)f 2 rdeyee LoeG edcko 5ha semepndusiasimRmehYtcehdrenl y . if

t he devi ce has been deened to be authentic; and an unprotected area that is
accessi ht€llobanyhdew oe somedtgkeld Rdhs sErecotdec aomwenbny, cine,

wherein the audi o sequence, the plurality of still inage objects, each
pi ece ofCHV¥aybagkddan liat ot ¢@ﬁbl@ﬁ BFeek BEY IGRUSHot ReFrer

i nformation, ch piece of secand pointer infarmation e managenent
| or et OHE AT 08t G 7 ERETMBABCEEs S iBhEY I Shber 5003 209
wherein the at | east one encrypted still inmage object has been encrypted
using the at | east one decryption key stored in the protected area. 6. A
senmpgonductor nenory card according to claim5, wherein: at least two still

i mge objects, out of the plurality of still image objects, have been
encrypt ed;
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at | east two decryption keys are stored in a predeterm ned order in the
protected area as a decryption key sequence; and the identifi Galj,0Mner 2003

information for each encrypted still inage object includes a Key nunber
whi ch i ndi gaf fs748¢P0si tion in the decryption key sequence obct-hegflgssyption
key corresponding to the encrypted still inage object. 7. A sem conduct or

menory card according to claim1, wherein the sem conductor nenory, card
further conprises connections di sposed on a bottom edge all owi ng connection
to a conpatible device. B. A sem conductor nenory card according to claim
1, wher e 52104 s€a-adnducd0rk NPARELY iea dpfoeklzer conprises a protect switch
di sposed on a side to enable a user to set whether overwiting of contents
stoYed in t heWd@n cdmivar inhbrytesr thiad petmbrkedsorogroibriddd,9. A
sem conductor nenory, card according to claimi1, wherein: a still inage

obj ect t 676 TPESISH/ RIS A7 BEERGr HAR FRRGE. 14 TiohBNEat@RP B IPRABE S east

one piece of first pointer i r.mat i on; ,and still jmage object to be

di spl ayed 5% @ Tor &gr @[}Ch%p‘? ngggq 9 n%%%Zt' e'd?By e Jaqox?eggpjc&%ﬁr& ece of
second pgj i Qf L 17 e plav s

IN) GG I\I)egglﬁj%l\lésléNcng?ﬁlﬂl\%??\l‘ S RTINS T Rl e AT Rg: apparatus

I NFdd/ NddENeGa/dNel/i\NGEF Naelh D 8/ N5 Nene <<, ">> (", and "Edit" keys.

y/ NdG NG Nd/ Ndd/ Ndy/ Ncdd/'NGd/ Ndd/ Ndd/ Nd/ Nd/ Nd*/ NG NcGE N' G / NG NG/ NFG NG

/ Ndd/ NG Nd/ NGFNeE NCGaé NGS/END /iNcE £ NpGEINE *'G N ¥ / o GHN) 1 Cd /Y NGBhNG N| Gd/ NG

d/ NGG NFG Ndyd/ NG NG
/ NFG N) dBFRFEN TR ENFEVRETNFG N3 NePNEE NPfd FRGS/HRE] &N TF RIGEREBdyY/ N) y*

/) 0/ N i REGPRE N R R M Rl RE -9 kNl Rt 9 o/ N R o Rl Nt N
N, M5 Y BAENSL N 0 D/ DN Ny NN N A B AU N N v

G Nd/ Nd G Ndwsa/d Nel. NJrd G/INCOEh d i Nl ekt NG/ NBe =M d Nagld N S&iNest] NSG Nd/ N NF
G Nd/ Nd*/ Ndd/ N) G Nd“/ Nd / Nd/ Nd@ NdG NFG Nd/ NFdG Nd/ NG Nd / NFd/ Nd
/ Ndy/ NdG NFddIRds tRgGERIL® ,/ NdeNdndicated track is determined as the
/' N) dd/ Ndyd/ NFd*/ Nd/ Ncdy/ NG N) / NF*/ NcG N NG Nd/ NLd/ NLd=LPo&f EJ[ i x<u_m
c{vql gb]¥ XpEH €8] 8] ealEarcaneafbg) REPES S Gt aFea] k2 TeFRaT taPc a] ca]

N N : %.b . :
gn@@?!&i?&%%ﬁﬁf%ﬁ?@%&% cgg]‘“ Cagcg]%]@?aﬁa}%éfcg‘mﬁfggfc‘a] ER2EFR tal cal cal ca
5 | 722, . =. 0 ' .
| oo al ool CoB oY A Al Sl ca Caf ol Caf CaTcRaT caF caleal ool cal cal ool ca] cal cal
rajcnalU O D
?} ??]l ??] " zg\c#?###" $%-3NI’ mhc”~Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] cHhea) &alec ajssx} caieadea] chichleakdaVeta] CAYSWAFEZRERIBEREE' J' !
LI H * F* M ’\.‘ * * + rm N |

EEGOIET S IR RS
20A000 44444451 6 N

2] ca] ool EAF EA a2 4T AR B AT oh Al I | L] 2T 8] CAT k] CATCALEH BT3B 699990°

-+ 200  the playback apgaratus receives user operations made via
L1 <mR<<=E=h==(.>?>a>>>787}xsni d_Z] ][] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c

a] ca] ca] thkcalep]dhita] caheal agl s ah salcajorad tas cahealjca] odi adl 8THE@TBAAAA) B
/ BBy BBBBBBB. CCCCC _
playback time code is updated in step S124 in accordance
with the rotation of the jcg dial.
After this, the loop procedure composed of steps 8122

25  and 8123 is repeated. If the user presses the "Edit" key,
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DDNDDE7FFFFF} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! FFGAGEGH<H} HHHBRL $d ek ddodd J
K" K3KAKPKaKKKK

LeLL| wr mhe{Yhdsakeal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] capcalwad/eagcal cal c
aJ c”Ma] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! LLLLM NoNNNOFG OO00000M PLPPGQ~QQORD
RMRRRSKSS} xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] cal SS*T_TeThTqTvTTTTTUAUUVVW WKX+Y
1YBYNY] YYYZZ: Zt ZxZZ| w mhc”~Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aJ cal ca]td& ¢ateed salica] capoajenhd catdc & ttap c2] 23] ta e ZZZZE O [ FREYE\ 9\ p\\\]

11111 °~~* 8aa} xrmhc”Y] ] ca] cal ca] ca] cal ca] ca] ca] ca] ca] cé‘%]bca] ca] ca] ca

] ca] ca] @3}% Icayear&af énpcapds] @ap@d]acm%aﬂ%]lc %aa%%ra%a%ﬁ bBec
de<eef Nhhh .

cal oal ooy oa ggﬁgﬁfcaﬁg'ﬁé&? SR Ca] oby 8 EBRRSET | | ekt 1

LT m,

r}xsnhc"@?%a] ca?caﬁoélpﬁlrg ]gg Fga]pcra ca?cg] cac] ca %%1 cg]ectac]lcna ca]"ca]hca] cal ca]

ca] cg] ca{c sabealeAltdd £4] €3] GalIC®y the user to invalidate the
rArfrirWuvv, w2wonsSwgwa ! XWkxx: yFyyyz{”| d|u| ||| |}}] w mhc”X] c”a] ca] ca] ca] ca]
cal ca] c&]a:be]ca]ada]dca]:c:a]]m]ba];mja:aj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cMa] ca]ca! } s} }~A#): FV2ExX"o| ;

| wr mhc”Y] | calfei] e H] éa]léa] @a]ecaqm@apéa]gcaam]%]l@a] valtda i eafe&Fca) cnal ¢

ol cal AU oo bat SAPEST AP Ear Bapeat 2132%%} R E oy 6B Sl baf B8 cal cal ¢

a] ca] ca!
/]Se. ]hSFI?]I% +"??<sﬁlsd tﬂ ]dj"v ] 55‘1 ca ca ca (c:ja]tcri ca) ca] ca] ca] ca] ca] ca] ca]ca]c
aJ capca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! 2: <IJPVZbhjrv| ~
10hLzupkfa\lWhi d_Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] calc
a] cal] ca]Tatl ¢ afSal lcaraidess caeltddlmun U cBleylist

. S@u<p! W xsnid Z] c]calca]ca]calcalca]ca]c ca] cal] cal.ca] cal ca]scg]ca] cajcalc

al ca] ca] ca] cé\]ft%ﬂl ddje dped @apaﬂec%]ﬂ@a%a]% Leg7e XSt G proc

Sowur n?% 15] g{ﬂ g’ chealestialeainlonl ol gal esbanbealeadpeben ol cal
ovi i ugj 001 91 oghea calealientcakeal oal eelealoal calshoshogkaal cal cal cal ca

] cal cal ca ca] ca] ca ] c”a] ca! nkeFGPqt
_{vsl g9 ¢ enbeal %] cajen] s Lalic abea] agleaposl caboalchlzal ratkalnal cal cal

ca] ca] ca] ca] cMa] ca] c™a] ca] ca] ca] ca] cal
D~No) LRddp=plakkeri koZHEkeal eahday tapc%]aa]ca]tca?]@‘a]l@kp@apaaq@h]i@d] calca]ca

ca] cal] ca] calca] ca] ca] ca ca] cal ca] cal.cal.cal JJ1I ~L| S} x Z]]]ca]calc
L ca] cafing émlagce]a]r@ae] FE8} CRPoh ATt hFaaT A Ce) GATHTEAF o] RS PH) ca] cal ¢
a)J ca] cal.cajcalcal S Rxsnle C cal.cal ca] ca
ca] cal cHE H%&gf%a ke 21 ool onjsal sl ealoalaaleal oo ol oo
kfa\ Wc cak %athe loop . procedure composed of steps S132 to
U c”a] ca] ca ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] caU] ca] cal ca] ca] ca] ca] ca] ca
1 capoa] a4l
n9JPa| w mhc”Ykf a\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] caU] ca] cal] ca
] caU] ca] ca] ca}]maqrw]heqzcaijmgdau]ecap@m sefcal steps 5132 to 51
Dclr!iLd ca cac aca c’al.ca calca aca cal.ca] ca] ca]ca]c
a] ca] cal'GH] 08 buPBAT SHER ] CA] ERFEHIEL] AR EF, SPSFARGU S eads g rca
AGXU' v cal ¢ alca Ga] chalca G ca C caJcalc
a] cal ca] c ;gJa] t:!a] %%1 C]é.] c]a]?&]t] c’l‘a Ig%.] ci"af“%}x:J ]k%%/] ] %&?]&% akesl cal cal
BHYf y>[ rg}ﬁéas ds41d 06&]4‘@] ca] s} ¢a] cadr?@]:&@ﬂ@@&@ﬁﬂl@ada%ﬁab@afcahcal ca] ca
] ca] ca] ¢a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
| /i dxYaygess g U32Z] khcaleq] & 38] whpea] eaoay cataakcapedjnh]cated] ¢a] ca] cal ¢
aJca] ca] calcalcalca]calcalca]calca]lcajcajcal IR
I""&"3"D'K'V'$$NW @F Wh'q' ")) ***+
, & 7,B,| wgl gb] X]] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caV] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] cafe]ca! B, P,,,0-p-a....: 1t/ /177100
1C1{111122' 2(2 222, 333zt oj e [ V] ca] ca] ca] ca] ca] ca] c™a] caV] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] c”a] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca! 33Wi 445P56~6666
67A7777+8949K9~999R: : F;
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16 that performs cverall control cver the recording apparatus,
an A/D converter 24 that A/D converts audioc inputted via
a microphone to produce PCM data, an ACC encoder 25 for
encoding the PCM data in units of a fixed time and assigning
ADTS he:ade_rs to produce AOB_FRAMEs, a. scrambling u:lrlj.t‘.;.2_6__.
15 for encrypting the AOB FRAMEs using a different FileKey
for each AOB_BLCCK, a modem apparatus 27 for receiving.an.
audio data transport stream when an encrypted SD-Audio
directory is sent via c_ommu_nrication lines to the recording.
apparatus by an electronic music distribution service,. or
20 when anaudiodatatransport 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 29 for

receiving inputs made by the user, and a display 30.

25
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thedataregionandauthenticationregioncf the flashmemory
card 31 as soon as the encrypted SD-Audio directory has
been properly received.

10 However, (1) when an aucio data transport stream that
is net 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

15 by the recording apparatus, the recording apparatus'uses:{
the following four input routes to write an audio data-
transport stream onto the flash memory card 31.

As shown in FIG. 67,.the four input routes RT1, RTZ,
RT3, and RT4 are used to input an audio data transport stream

20 when an audic data transport stream is stored in the flash

memory card 31.

{67-3} Input Route RT1
The input route RT1 is used when an encrypted Sb-Audio

25 directory is sent via communication lines to the recording
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ncrvpted transport stream, the SD~-Audioc directory or audio
data transport stream can be stored directly into the RAM

10 22 in its encrypted state.

{67-4} Input Route RTZ
Iripﬁt route RT2 is used when audioc is inputted via a
microphone. In this case, the audio inputted via the
15 microphone is subjected to A/D conversion by t'hej-‘ A/D
converter 24 toproduce PCM Data . The PCM data is then encoded -
by the AARC encoder 25 and assigned ADTS headers to Vpro'du‘ce' 3
AOB_FRAMEs. 'After this, the scrambling unit 26 encrypts
the AOB_FRAMEs using a different FileKey for each AOB_FRAMEs
20 in different AOB FILEs to produce encrypted audio data.
After this, the encrypted audio data is stored in the RAM
22.

{67-5} Input Route RT3

25 Input route RT3 is used when PCM data read from a CD
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AQOB FRAMEs using a different FileKey for the AO03_FRAMEs

in different ACBs to produce encrypted audio data. After

this, the encrypted audioc data 1is stored in the RAM 22,

10
{67-6} Input Route RT4
' The input route RT4 is used when a transport stream
inputted via one of the three input routes RTI, RT2Z, and
RT3 is written into the flash memory card 31. |
15 This storing of audio data is accompanied by the -

generation of TKIs and Default Playlist Information.  In
thesamenﬁngastheplaybackapparatus,themainfunctiohiﬁé
of the recording apparatus is stored in the ROM. This is
to say, a recording programthat includes the characteristic
20 processing of the recording apparatus, which is to say,
the recording of AOBs, the TrackManager, and the
PlaylistManager, is stored in the non-removable disk

apparatus 23,
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5 reference to the fliowchart in FIG. 68 that shows this
processing.

The variables "Frame Number" and "Data_ Size" used in
this flowchart are as follows. The variable Frame Number
is used to.manage the total number ¢of ACB FRAMEs that have

10 already been recorded in an ACB FILE. The variable
Data 3ize is used to manage the data size of the ROB FRAMES
that have already been recorded in the ACB_FILE.

The processing in this flowchart starts in step 5200

with the CPU 28 generating the DefaultPlaylist and. the:

15 TrackManager. . In step S201, the CPU. 28 initializes the
variable #z (z<1). In step S202, the CPU 28 generates the.
AOE_FILE_#Z and stores it in the data region of the flash.
memory card 31. At this point, the filename, filename
extension, and first cluster number for the AOB_FILE#z will

200 be set in a directory entry in the SD_Audio Directory in
the data region. After this, in step S203, the CPU 28
generates TKI#z and stores it in the TrackManager. In step
5204, the CPU 28 generates the DPL TK SRP#w and stores i_t
in the Default Playlist Information. After this, in step

25 5205 the CPU 28 initializes the variable#y (#y+1l) and in
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22 copt;nues and it is necessary LO continue the writing
of cluster data, the CPU 28 gives the Jjudgement "No" in
10 step 5207 and the processing advances to step 5209.

In step 5205, the CPU judges whether the amount of AAC
audic 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 S210 -

15 where an amount of RAC audio data equal to the cluster size . =
is written into the flash memory card 31. The processing:
then advances to step S211.

When sufficient AAC audio data has not accumulated
intheRAM22, step S210is skippedandtheprocessingadvances

20 to step 3211. In step S211, 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 ACB_FRAME.

After this updating, in step 8212 the CPU Z8 judges

25 whether the value of Frame_Number has reached the number
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therefore repeated until the judgement "Yes" is given in
10 either step 85207 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 5212 and the'proeessing advances.-from step S212°
to step 5213 where Data Size is stored in: the TKTMSRT:'0f .
1§ TKI#z as the TMSRT entry#y for the AOB;ELEMENT#y:'-":'E In step™
S214, the CPU 28 increments the variable#y (#y—#y+1) before
checking in step $215 whether the variable#y has.-reached:
"252". |
" The value "252" is used since this is the maximumnumber
20 of AOB ELEMENTs that can be stored ina single ROB. If the
variable #y is below 252, the processing advances to step
S216, 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

between tracks. Whennosuchcontinuous silenceispresent,

2]
L

146




X[\]~0| ~ @ 10g! 10%& ()-$10%& ()- 10J 10J 10J710%& ()-3$10%& ()-

1dC V$10%& ()-|:b}[9~ @

10g! d| @10’ () - M NFL0%& () -! NH10%&! () - ! y#10% - & () - 9! 10% 3-Ne¥EB8E 2
AA@ 1

10, 710% ‘(V)O Q780 ()-71yc, $109%& () - 7*H10% () - % 10%& () -1 d] @RL0Tees: () - MV

MK@ 1 10,1 #10%<& ()-!10%& () - p#1l0%& ()-c10%& ()-$10%& ()- 10

10-+ ezY7K@ 1 1! F3$10%AA& ()-F kF3$10% & ()-F ! UF3$10% <1<& ()-F

| F3$10% ()-F ! 10%& ()-d! #10%<& ()-e<?@BSzodY:! 1 1!1$10% ()- 10< 10<
10<710%ﬁ<§e(ﬂréd85%119‘f %?or@r*éé’)j oF$d 045l s&0() tkEp15: $30Peses&e(d - Scu8bCdY
1 1 111109 ()- Mo#10%& ()- p#10% () - 109 ()- p#10% ()- 10%& () - |} WU+

10f 7109 € -tk QMW&bQMm@MquEd@%M )23 QIOBRS (L )L-=Oldd#&109& ()
O el A  eng iR P8 §22 A0 1R 3Rl R O
’
the judgement "Yes" is given in one of steps SZ15 and 5216
5 andtheprocessingadvances tostepS217 where thevariablefz
is incremented (#z~#z+1l).

After this, the processing in steps S202 to S216 is
repeated for the incremented variable#z. Byrepeatingthis
processing, the CPU 28 can h ve AOBs including a plurality

10  of ACB ELEMENTs recorded one after the other into the flash
mamory card 31.

When the transfer of an audio data transport stream
by the AAC encoder 25, the scrambling unit 26, and the modem
apparatus 27 is complete, this means that the input of the

15 audiodata transport streamtobewrittenintothe AOB_FILE#z
will also be complete, so that the judgement "Yes" is given
in step 5207 and the procéssincj advances to step $208. " In
step S208, the CPU 28 stores the value of the variable
Data_Size in the TKTMSRT of the TKI#z as the TMSRT_ Entry#y

20 for the AOB ELEMENT#y. After storing the audic data
accumulated in the RAM 22 in the AOB file corresponding
to the ACB#z, the processing in this flowchart ends.

The above processing results in anencrypted audio data
transport stream being stored in the flash memory card 31.

25 The following procedure is then used to store the FileKey
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20dEbQON 1409 ()4 1O ()3 (1% ()ion service. TheCPU 28 receives
these files and writes the AOB file(s), the file storing

16  the TKMG, and the file storing the PLMG into the user region
of the flash memory card 31. On the other hand, the CPU
28 writes only the encryption key stéring file storing a-
different FileKey for each AOB into the authentication
region.

15 ..~ When the audio is inputted via the input route. RT2 or .
RT3, the CPU 28 generates a cdifferent FileKey every time .
the encoding of a new ROB commences and sets the generated.
key in the scrambling unit 26. In addition to being used
by the scrambling unit 26 to encrypt the present AOB, this

20 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 AOBs are encrypted using different encryption keys,

25 so that if the encryption key used to encrypt one file is
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110998 GhrAaM@Y8E bbt3dd 1M §) - $18%W&'s( DvILRAM, orx a hard disk. -

{b) In the above embodiment, the audio data was

3
)_

described as being in AAC format, though the present - .

invention canalsobe applied to audio data in ancther format

such as MP3 (MPEG 1 Audio Layer 3}, Dolby-AC3, or DTS (Digital
20 Theater System).

(c) While the file storing the TKMG and the file storing
the PLMG were described as being received from the provider
of the electronic music distributicn service 1n a complete
form, the main information used to create the TKMG and PLMG

can be transmitted together with the encryption key storing

[
th
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and a recording apparatus in the formof a personal computer

7 November 2003

10 canbeequippedwiththe functions of theplayback apparatus.
Aside freom the portable playback apparatus and personal
computer recording apparatus, the functions of the piayback
apparatus and recording apparatﬁs can also be provided .to
a communication device that is capable of downloading . .-

15 cﬁontentﬁ from a network. . SR R S S TS

- As one example, a mobile te_lephone capable of Internet
access may be provided with the functions of the playback'-
apparatus and recording apparatus described in the above
embodiment. This mobile telephone may store contents

20 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

25 the Internet, such as a terminal adapter for an ISDN line,
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disc, a flcppy disk, or the like, with the programs recorded
on the recording medium being used having first been
instélled into standard computer hardware. By performing
10 processing in accordance with such installed programs,
standard conmputer hardware can perform the same functioning
" as the playback apparaths and recording apparatus described
in the above embodiment.
(£) While the above embodiment des cribes the case where
15 a plurallty cf AOBs and a plurality of FileKeys are. stored
on the flash memory card 31, only one ACB and one FlleKey_
need be stored. Also, it is not essential for the AOBs to |
be encrypted, so that AOBs may be stored on the flash memory

card 31 in ACC format.

SECOND EMBODIMENT

The second embodiment ¢of the present inventicnrelates
te an improvement in the storage of still images together
with the AOB files described in the first embodiment. These

25 still images are to be displaved when the AOB files are
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{69-1} Hierarchiczl Construction of the Flash Memory Card
of the Second Embodiment

FIG. 69 shows the hierarchical construction of the
flash memory card 31 of this second embodiment. The
nierarchical constructicn fer the flash memory card 31
described in this embodiment differs from that of the first
embodiment in that POBs (picture objects) have been added
to the presentation data and a POBManagers has been added
to the navigation data. POBs are pieces of still image data
in JPEG (Joiﬁt Photographic'Expérts Group)} format and are
referred to by the FlaylistManager and the TrackMahager
The POBManager is management information that descrlbes_
how tha POBs should be referred to by the PlayllstManager .

and thﬂ TrackManagﬁr.

{65-1_70A-1} .Composition of ﬁhe Usex Data Ar'.ea in ﬁe File
System Layer

Since extra information is added to the presentation
data and navigation data in this embodiment, the Internal
compositions of the user data area and the protected érea
in the file system layer are modified to those shown in

FIGS. 70A and 70B. The user data area shown in FIG. 70A
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"POBXXX.JPG" and "POBXXX.SP1" have been added, in addition

to the POBManager f£ile "POBCC(O.POM".
The files "POBXXX.JPG" and "POBXXX.SP1" correspond

5 to the POBs shown in FIG. 69, while the file "POBO0OO.POM"
corresponds to the POBManager. The difference betwesn the
niles "POBXXX.JPG" and "POBXXX.SPLl" lies in whether
copyright protection is necessary. Files with a "Jpg"
filename extension are merely files containing still image

10 data in JPEG format, while files with an "SP1l" filename
extension.have been encrypted to protect the copyrights
over fhe still imageé. Here, "SP" is an abbreviation for
"Secure Picture® and shows that copyright protection is
necessary.

15 : Still images such as family photographs or memorial.
pictures taken by users can be recorded onto a flash memory
cardtoallowuserstopersonalizethe storedcontent. Since
copyright protection is generally unnecessary for such
images, they can be recorded on a flash memory card in JPEG

20 format without encryption. On the other hand, artist
photographs and album artwork are generally the property
of the artist or record label. Since there is the risk of

users illegally copying images that have been provided by

an electronic music distribution service, these images are
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are as$Signed to individual picturs objects (PCBs).
This means that picture objects (POBs) can be specified

using POB numbers.

{65-2 70B-1} Composition of the User Data Area in the File

System Layer

FIG. 70B shows the composition of the protected area

in this second embodiment. When comparedwith the prbtected .

area shown in FIG. 8B, the protected area in this second

embodiment further includes an encryption key storing:file:

named "POBSPl.key". This file stores the FileKeys used for

decryptingthe (encrypted) files "PCBXXX.SP1l". Whenafile-

"POBXXX.SP1" is read, a FileKey needs to be extracted from
this encryption key storing file "POBSPl.key".

A server computer operated by a record label that uses
electronic music distribution stores the SD Audio
directories shown in FIGS. 70A and 70B. When a user orders
a2 music content, the server computer compresses the
appropriate SD Audio directory, encrypts it, and then sends

it to the user who issued the order.
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on the flash memory card 31.

{€8-3_71Aa,B,C-1} Internal Composition of "POBXXX.JPG" and

10 "POBX}CK.SPi" Files

The following describes the internal composition of
"POBXKX . JPG" ‘and "POBXXX.SPL" files. FIG. 71A shows the
internal composition of a "POBXXX.JPG" file. This file
includes still image data that has not kbeen encrypted, and

15 so has the same composition as a standard JPEG file. - "

FIG-.7lB shows the internal composition of a & -~~~
"POBXXX.SP1" file. As shown in the drawing, such files
include a POB_ Header (POB i) and encrypted still image data
in JPEG format.

20 The broken lines hPl shown inFIG. 71B show the internal
compositionof the POB_H. As showninthedrawing, the POB_H
is composed of a two-byte POB_ID set at the value "FFEO"
to show the present file is a POB file, a one-byte reserved

region, a cone-byte POB ATR that shows whether encrypted
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instead store the file path of a file including still image

data (i.e., the file "POB (XX .SP1" indirectly refers to
10 another file). FIG. 71C shows an example of a POB file that
stores a file path instead of an encrypted data body.
The filename "phofoOOl.J_PG" givén in tﬁe path
"¥DCIM¥Ctg 001¥photo001.JPG" indicates a file storing ' .
still image data for a digital photograph taken using: a.
15 digital still camera. When a directory path:and filename: 3!
are indicated in a POB file in this way,__;indireét reference
is made to image data stored in the file "photoOOl';.JPG-"
with the path "¥DCIM¥Ctg 001¥photo00l.JPG". In this
"POBXXX.SP1", the POB ATR in the POBManager is set at the
20 wvalue "1" to show that there is "no data body".
As cne example, when the device driver of a digital
still camera has a requirement that the still image data
recorded with the camera is recorded in a particular fiie

in a particular directory, a POB file such as that shown
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' driver for the digital still camera reguires files to be
stored with the path "¥DCIM¥Ctg 001¥photol01.JPG" etc.).
5 Asaresult, evenifstill image data recordedby the digital
camera 1s recocrded in a particular file and a particular
directory in accordance with the needs of a device driver,
such image data can still be displayed during playback of
a music content.

10 This completes the explanatiocn of the presentation

data in this second embodiment of the present invention.

{72-1} PlaylistManager and TrackdManager
The files "POBXXX.JPG" and "POBXXX.SP1" in the
15 presentation data are displayed in synchronization Qith
‘the playback of tracks that was described in the first-
embodiment. To achieve such synchronous display of images
with tracks, the PlaylistManager and TrackManager of the
second embodiment have the compositions shown in FIG. 72.
20 FIG. 72 shows the detailed compositions of the
PlaylistManager and the TrackManager in this second
embodiment. The PlaylistManager and the TrackManager in
this embodiment differ from those of the first embodiment

thatwereshowninFIG. 17isthat, unlikebefore, thecontents
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" As shown by the (}:); gn({%l(n ]h the
Default Playlist General Information (DPLGI) includes a
DPLI_ID field in which a unigue identifier for the DPLI
16 is written, a DPLI_TK_Ns field in which the number of tracks
referred to ]_Dy the DPLI is wr:i_tten_, a DPLI PB TM field in
which the total playback time of all of the tracks referred
to by the default playlist is written inmillisecond units,

a2 DPLI_POB ATR field, and sixty DPLI_POB_SRP fields.

15 SR, Z
{72-3} PLGI
2s shown by the broken lines hé2, each piece of
Playlist General Information (PLGI) iscomposedof a?LI ID
field in which a unique identifier for the PLI is written,
20 & PLT TK Ns field in which the number of tracks (where the

maximumis "99") referredtobythePLI iswritten, aPLI_PB TM
field in which the total-playback time of all of the tracks
referred toby the playlist iswritten inmillisecond units,

a PLI POB ATR field, and twenty PLI_POB_SRP fields.
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in the Second Embodimen
As can be understood from the preceding explanation,
5 the TKGI in this second embcdiment further includes two
kinds of information, the TKI_POB_ATR and TKI_POB_SRPs.
In the same way, the DPLGI further includes two kinds of
information, the DPLI_PORB_ATR and DPLI_POB_SRPs, and each
PLGI further includes two kinds of information, the
10 PLI_POB_ATR and PLI_POB SRPs.
The TKI_POB_SRPs, PLI_POB_SRPs, and DPLI_POB_SRPs -
each have the same 'compos;i.tion and are used to specify a
POB. FIG. 73 shows how POB files, such as those shown in
FIG. 70A, are specified by the TKI_POB_SRPs, PLI_POB_SRPs, .
15 and DPLI_POB_SRPs. The following describes the data.
construction of the TKI_POB_ATR (DPLI_POB_ATR,
PLI_PCB_ATR) and the TXI_POB SRPs (DPLI_POB_SRPs,

PLI POB_SRPs).

20 {74-1} TKI_POB_SRPs
A TKI_PCB_SRP i1s a field that specifies a POB to be
displayed during the playback period of a specific AOB,
out of the entire playback period oI the tracks indicated

in crder for playback by the Default Playlist _Information
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FIG. 74 shows thedataconstructionof the TKI_POB_SRPs
and TKI_POB_ATR.

As shown in the drawing, a TKI _PCB SRP is composed
of a "POB specifying field" {(shown as the "PCB No." in the
drawing) between the bit number b25 and the bit number bls,
a "Numbef Of Pixels"™ field between the bit number bll and
the bit number b8, a "Huffman Table" field between the bit
number b7 and the blt number b6, a "Chrominance Sampling"

field between the bit number b5 and the bit number b4, and

a "Picture Coding Mode"” field between the bit number b3
and the.bit number b0. The fields between the bit number °
pl2 and‘the bit number bl5 and between the bit number b26*

and the bit number b3l are reserved regions.

The "POB specifying field" isused for storinga number -

petween "1" and "999" as the number of the POB to be displayed
during the playback period of the ACOB file corresponding
to this TKI. When no still image is to be displayed during
the playback period of the AOB file corresponding to this
TKI, the "POB specifying field" is set at "0". |

The "Picture Coding Mode" is a field that is used to

inform a playback apparatus of the encoding method used

160



| 3109%& 8 1 109& ()-0 109%&' ()-$10%& ()- 10J 10J 10J710%& ()- & HIELC !

|1 109%& ()-#10%& ()-1!10% ()-j!10% ()-!10% ()- CLO%& ()-Hn I

1) VI0%&' ()-! Qv98 10% (& () - v 109%& ()-!dc’ ] &10(% ()= P37 RSremmber 2003
& ()-1kc' ] &109BB& ()-! 109%& ()- QIEBC | 1)3$100%& ()-1 10%& ()= u
0CL0%&' () ¥ ©OIH9& ()-, ! 109& () - F*109%&' () - 1bC ! TPO0/03360
1110% u&' ()-#10% u& ()-110% u& ()-$10% u& ()- 10 10 10v710%&: ()-1!| @<bC !
11\ $10%IU& () - ! Xi ! 10% u-u&' ()- 1K) | P"10% u-u& ()-i!10% u& ()- 3#10% u& () -

!10% ug ()-xYNGB | | 10-u 10-u 10-u710% u&' () F*V$10%
_&u 0 e I" I 10-u
Sosk ? E‘ﬁ%%%é‘%? )‘19%“7%9/&%1? Etfbi%éi AT 10%& ?}%%‘%/&?{ y- e |

The "Chrominance Sampllng" ‘1eld is used to show the
ratio used for the luminance sampling and the chrominance
sampling of two colors when the still image specified by

5 the "POB Specifying Field" was encoded. The binary value
"00" is set in this field to indicate the ratio is "4:2:2",
while the value "01" is set to indicate theratio is "4:2:0".

The "Huffman Table'" field shows whether a typical
Huffmantableshouhﬁbeusedwhencﬁﬁplayingthestillimage

10 specified by the "POB Specifying Field”. This field is set
at "00" when & Huffman table should be used.

The "Number Of Pixels"™ field is a field in which .the
size of the still image specified by the "POB specifying
field" is written in pixels. The binary value "0000" is

15 written in this field when the still image specified by
the "POB Specifying Field™ is 96*96 pixels, the "0001" is
written when the image is ©640*480 pixels, and the value
"0010™ is written when the image 1s another size that is
in a range of 160*120 pixels to 1800*1200 pixels.

20 The TKGI includes twenty TKI _POB_SRPs with this
construction, so that a maximum of twenty stilil images can
be displayed during the playback of a track. When a track
is composed of several TKIs, only the TKI_POB_SRPs in the

first TKI are valid.
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{74-2} TKI_POB_ATR
The "TKI POB_ATR" is provided to specify how the POBs
specified by the twenty TKI_POB_SRPs in a TKGI should be -

displaved. The "TKI POB_ATR" includes a "Display Order .

L

Mode" between bit number b0 and bit number bl and a "Display
Timing Mode™ between bit number b2 and bit number b3.
The "Display Order Mode" field is set to show the order
in which the POBs specified by the twenty TKI_ PCB_SRPs in
10 a TXGI are to be displayed. In this embodiment, POBs are
displayed in one of three modes during the playback period
of an AOB. |
The firstmode is called "Sequential Mode™ andis where-
the POBs specified by a maximum of twenty TKI_ POB.SRPs’in’
15 a TKGT are displayed in the order in which the TKI POB SRPs™
are given in the TKGI. |
The second mode is called "Random Mode™ and is where
the POBs specified by a maximum of twenty TKI_POB_SRPs in
a TKGI are displayed in a random order.
20 The third mode is called "Shuffle Mode" and is where
the POBs specified by z maximum of twenty TKI_POB_SRPs in
a TKGI are displayed in a random order without repetition.
| To indicate sequential mode, the binary value "007

is set in the "Display Order Mode" field. Conversely, the
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5 TKI_POB_SRPs in a TKGI should be synchronized with the
playback of the AOB file corresponding to the TKI. The mode
where images are synchronized with audic is called
"Slideshow Mode". During "Slideshow Mode", the user is
unable to skip through the images being displayed without

10 skipping through the audio being played back.

On the other hand, the mode wherﬂ images and audlo
are not synchronized is cailed "Browser Mode". In.browser
mode, the user can skip through images without skipping
through the audic.

15 In this way, information showing which POBs should
be displayed during the plavback of the corresponding AQOB
file,inwhatordersuchPOBssﬁouldbedisplayed,andwhether
display of POBs should be synchronized with the playback

of the corresponding AOB file is set in a TGKI.

{74-3_75} Example Setting of the TKI_POE_SRPs included in
TEI#1 to TRI#3
FIG. 75 shows an example setting of the TKI_POB_SRPs

for TKI#1 to TKI#3 included in the TrackManager.

163



11 UFV' 10% u&' () - c#10% u& ()-L! 10% u& ()-L! 10% u& () -

LVI 10% u&' () - " 10% u& () - QdE~ @ .

)1! ugééocyg&'l()- (:)09! 10% u& () -T$10% u& ()-0! 10% u& ()-!10% u& (3-T¥PTB%20% (
. RIE~ @ 1! UFO' 1 10% u& () - 0% 10% u& () - <$| 10% u&' ()- P"$10% G&' (-

1 10% v () FAPEEE ()-&T; dE~ @ 1! UF3$10% u& O- . 2 oot u&ﬁ%@,%{,@m@
01 10% u& ()- 0.110% u& ()-,10% u& () - 3+10% u& ()-; >?@R obA 1! UF

CH109DD&! () - F" 1098 () -1 f 109 ()-$10% ()- 10-u 10-u 10-u710% u& ()-" H WU3bA

11 @810% , & ()-]!8

&10% : & () -] ! cHLQYKE- £} - FENeALCUE K1 Ge#E0Utv{ )it CC#2QUM A a&FOKIIEDA

1' @ &109%9910%&' ()-.!109%&' ()--!109%& ()-=cP+ 109%& ()-<)!10%& ()- '!109%& () -
9hbC 1! @RI 0M £A% & Jorfd 0¥ad&e(l) -sHAwd Oni0s#FREE () eoP4100& () -
f2v10%& ()-=-n~\:bC 1! @I V$10%& ()-! F#10% : & ()-! F#10%f Jf & () -
F#109% | & T1)ackIan@& e bV tieFEs X3t oz PEL inc@ter edpHoIADIIHLED V$10%)
&f()-!rlgiigﬁﬁé%@érgkgigggﬂégiéglg%éog§igé-gEEE%eferred to by the
Y
5 TKI _POB_SRPs in these eight TKIs.
As shown by the arrows, TKI#1 includes three
TKI_POB_SRPs that specify POB0O1 to PCBOO03, TKI#2 includes
three TKI POB_SRPs that specify POB0G4 to POB006 and TKI#3
includes three TKI_POB_SRPs that specify POBC07 to POBOOY.
10 In this embodiment, POBO01 to POBCO9 are aésumed to
~JPEG image data composed of sonrng lyrics arranged-onto'a
plain background. The words composing the lyrics ére shown
using a suitable font for the mood of the song and can be
subject to embellishments, such as the addition of:bold
15 outlines. t
The lowest level in FIG. 75 shows the conten{: of each
PCB. ThecontentofPOBOOltoPOBOO3isthelyricsforTrackA,
the ccntent of POB004 to POB006 is the lyrics for TrackB,
and the content of POB007 to POB009 is the lyrics for TrackC.
20 Since these images will be meaningless unless they are
displaved during the playback of the corresponding tracks,
the TKI_ POB_SRPs included in the TKIs are set so that these

images are displayed during such playback.

The playback period of each track is the same as in
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5 periodof "AROB0OO3.SAL" corresponding to TKI#3 is 5.5 minutes.
During these playback periods, the TKI_POB_SRPs given in
the TKIs will become. valid, so that a playback apparatus
can display POBs in accordance with these valid
TKI_POB_SRPs. _

10 The playback period of "AOBSAL.001" corresponding to
TKI#1 is 6.1 minutes, so that if POBOC1 to POBOU3 are to
be displayed for the same time.during- thj;s period, each
image will be displayed for 2.03 (=6.1/3) minutes. .The
playback period of "ROBSA2.001" corresponding to TKI#2 is

15 3.3 minutes, so that POB0(C4 to POBO06 will each be displayed:
for 1.1 (=3.3/3) minutes. The playback period of
"AOBSA3.001" corresponding to TKI#3 is 5.5 minutes, so that
POB007 to POB00Y will each be displayed for 1.83 (=5.5/3)

minutes.

{74~4_ 76} Example Setting of the TKI_POB_SRFs included in

TRI#4 to TRI#B

FIG. 76 shows one example of the setting of the

TKI_POB_SRPs in TKI#4 to TKI#8 included in the TrackManager.
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POB010 to POBO1Y9, like PCBOO1 to POBC0S, are JPEG image
data composed of song lyrics arrangedontoaplainbackground.
The reason that TXI_POB_SRPs are only set for TKI#4 and
10 not for any of TKI#5 to TKI#7 i1s that when a single track
is composed of a plurality of TKIs, oqu the TKI_POB_SRPs
in the first TKI are valid, as stated earlier. | |
The content of POB010 to POB0161is thelyrics for TrackD..
+hat is shown in FIG. 16 of the first embodiment,-while;
15 the content of POB017 to POB019 is the lyrics. for TrackE.«
The total playback period of "AOBO04.SAL" to "AOBOO7.SAl'™:.
corresponding to TKI#4 to TKI#5 is 30.6 minutes, so that
the display period of each of POBO10 to POBO16 is 4.37
(=30.6/7) minutes. As a result, esach POB can be displayed
20 for the same period during the playback period of TrackD.
Since the playback period of "AOBSAB.SAL" corresponding
to TKT#8 is 7.0 minutes, the display period of each of POB0O17

to POB019 is 2.33 (=7.0/3) minutes.
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5 the playback period of a plurality of AOBs in accordance

with the order specified by the

Default Playlist Information.

FIG. 77 shows the DPLI_POB_SRPs and DPLI_POB_ATRS

included in the DPLGI. As can be seen from this drawing,

10 the DPLI_POB SRPs and DPLI_POB _ATRs included in the DPLGI

have the same data constructions as the TKI_POB_SRPs and

TKI_POB_ATRS.

Since the Default Playlist Information sets the

playback order for a plurality of AOB files, the

15 DPLI POB SRPs and DPLI_POB_ATRs given in FIG. 77 can be-

set to show (1) which POBs should be displayed during the.

playback period of the plurality of ACB files indicated

by the playback order in the Default Playback Information,

(2) in what order such POBs should be displayed, and (3)

20 whether the display of POBs is to be synchronized with the

playback of the AOB corresponding to the TKIs.

{77-2_78} Example Setting of Twenty DPLI_POB_SRPs

FIG. 78 shows an example setting of twenty
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drawing shows the Defawnlt Play ist Information, with the
inner frames showing the DPLEI and twenty DPLI_POB_SRPs.
5 The second level shows the twenty POB files POB0Z0 to POB0O39.
As shown by the arrows, the twenty DPLI_PFOB_SRPs
respectively specify the twenty POB files POB020 to POBO39.
POB020 is an image used as the jacket image for the
packaged version of the music album composed of Trackad to
10 TrackE, while POB021 is a logo of the production company
that produced this music album. POB022 to POB025 are artist
photos, POB026 to POBO31 are images taken froma promotional:
. (promo) video, and POB032 to POB039 are photos of the artist
performing TrackA to TrackiE during a-concert.::. - .-~ ..
15 The DPLI_POB_SRPs in the Defauit_Playlistn-_Infoma‘fci_oz}”are;;-. i1
defined by the producer of the music contents, and so-can.
be set so as to have images for the tracks represented by
the music contents, artist photos, etc. displayed during
playback.
20 During the playback period of the AOB files specified
by the playback order in the Default Playlist_Information,
the POB files specified by the DPLI POB_SRPs included in
the DPLGI will be displaved. For the example shown in FIG.

40, the Default Playlist_ Information specifies a playback
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5 withthesespecificationsbeingvalidduringthe 52.5-minute “
playback period of TrackA to TrackE. When this 52.5-minute
playback period is to be divided equally among the POB020
to POB039, each image will be displayed for 2.625(=52.5/20)
_minutes..
10
A{77-3_798} Changes in the Foreground and Background Images
as Playback Progresses
FIG. 79 is a timing chart showing what images are
combined when the POBs specified by the DPLI_POB_SRPs
15 included in the Default Playlist Information are used as-
background images and the POBs indicated by the TKI POB  SRPs
included in the TﬁackManager are used as foreground images.
The first level in the drawing shows the same POBs
as the second level in FIG. 78, while the second level shows
20 the same POBs as the second level in FIGS. 75 and 76. The
scale that extends horizontally across the top of FIG. 79
shows the playback time in units of one minute. The
horizontal width of each POB in FIG. 79 therefore shows

the continucus display time for each POB.

169



10 10 107=109%& ()-#[! $dELC | | PLOY& ()-Y " 10%& ()-P 10%& ()- 10%& ()-
109 ()-9! 109& ()-$SAEbC | |1 | 109 ()- F310%' ()-c*10%' () - " 10948 § L For 2003
DﬁO?&'(%;!lO%&'()-(PdE:/ 10 107=10%&' ()-,! 109%& ()- mver
*| 109& ()-. ). 109%& ()-#i! 109 ()-"1109%& ()-' 6NxY:/ 10L .
!ﬂﬂ@u&()wéfﬁﬁ%éf0-"01@%U&TQ-L=UN@U&()-3ﬂN@u&()-$§ﬁ%§$@?§q 10*
dE:/ 10L 10% u& ()-LG 10% u& () -
10% u& () -cPs10% u& ()-fJ10% u& ()-010% u& ()-* g | dE: /
10L! 10% u& () - pl0% u& ()-0! 10% u&' ()-310% u& ()- , 10% u& ()-0| ! 10% u& ()-!
W17 aB: | 1G9y Me% usi h)- 0% 10% 1&nE s IS INREL {9, Gt can be
10% u& () - 0& 10% u& ()-=0! 10% u& ()-"1"a"d""""dE: /
10<. 10% B&'ef) +0,aH0Bust £ - i & 198 L& Frot0wedstprtlo% péabacioBa’ ()-""
©#x #b#f #g#h# #dYNC 10 10-u

pointat 6.1lminutes, POBOO]1 to POBO03 (the lyrics for Tracka)

are displayed are successively displayed as the foreground
5 image, while POB020 (the jacket image), POBOZ1 (the
production company loge), and POB022 (an artist photo) are
successively displayed as the background image.
In the playback period between the point 6.1 minutes
afterthestartofplaybackandthepoint14.9(=6.1+3;3+5.5)
10 minutes after the start, POBJC4 to POB00OY (the lyrics to
TrackBandITackC)aresuccessivelydisplayedasfbreground
images while POB022 .to POBO2S (artist photos) are .
sgccessively displayed as background images. -
. In the period following thé point 14.9 minutes.from
15 the start of playback, POBO10 to POBO11 -{the lyriQ§;ﬁgpr
TrackD) are successively displayed as foreground images.
while POBO26 to POB028 (images taken from a promo video):

are successively displayed as the background image.

20 {77-4_80}
In the timing chart in FIG. 79, a combined image
composed of POB004 (the lyrics to TrackB) in -the foreground
and POB022 {an artist photo) in the background will be

displayed starting from the point 6.1 minutes after the
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5 to the Default Playlist Information.

{77-5_81} |
In the same way, a combined image composed of POBQO10

(the lyrics to TrackD) in the foreground and POB02¢ (a shot

10 from a promo videeo) in the background will be displayed
starting fromthepoint 16minutes after the startofplayback
according to the Default Playlist_ Information. FIG. 81
shows how the foreground image and background image are
combined at this point 16 minutes after the start of playback

15 according to the Default Playlist Information. .

. As described above, if a combined image is produced
by combining a POB file specified by a DPLI_POB_SRP in the
Default Playlist Information as the foreground image and
a POB file specified by a TKI POB_SRP in the

20 Default Playlist Information as the background image, the
lyrics to the track being played back can be displayed with
an artist photo, an image from the promo video of the track,
a concert photo, or the like. The settings of what POB files

should be displayed at what time can also be easily changed
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5 The PLI_POB_SRPs and PLI_POB_ATR included in a PLGI
have the same data constructions as the DPLI_ POB_SRPs and
DPLI_POB_ATR included in the DPLGI, and as the TKI_POB_SRPs
and TKI POB ATR in a TKI. FIG. 82 shows the PLI_POB_SRPs
and PLI_PCB_ATRs included in a PLGI.

16 As in the first embodiment, a PLI differs from the
Default Playlist Information in that it shows a
user—-defined playback order, SO that the PLI_POB_SRPs and
PLI_POB_ATR show which POBs should be displayed during the
playback of the plurality of ROB files specified.in this

15 u.ser—defined playback order, in what order such POBs shquld
be displayed, and whether display of POBs should-be
synchronized ﬁith the playback of the corresponding AOB
files. Note that while the PLI_POB_SRPs in the
Default Playlist Information were described as being set

20 by the producer of the music contents, these DPLI_POB_SRPs

may be freely set by users.
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GHSHHHHSIdEj_@Ehe following describes example settings of the

PLI_POB SRPs included in a PLI.

FIG. €3 shows one example of the settings of twenty

i

PLI_POB_SRPs ina PLI. The first level in the drawing shows
a PLI, with the inner frames showing the PLGI and twenty
PLI POB SRPs. The second level shows the twenty POB files
POB040 to POBOSS. As shown by the arrows, the_twenty'

16 PLI POB SRPs respectively specify the twenty POB files
POBC40 to POBOSS. .

While POB020 to POB(039 are still image data that .is
provided by the producer of the music contents, POB040 to
POB059 are still image data for personal photos provided

15 by the user. As examples, POB040 is a photo of the-user's.
family, while POB041 is a photo of the user's graduation
ceremony, POB042 to POB0O51 are photos of the user's pet,
POB046 to POB051 are holiday snaps from the user's trip
to Europe, and POB052 to POB(C5% are holiday snaps from the

20 user's trip to the USA. To simplify the explanatiocon, the
total playback period of the AOB files specified by this
PLIT and the number of POBs specified for display by this

PLI are the same as the Default Playlist Information. This

means that the totazl playback period of TrackA to TrackE
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{82-3_ 84} Changes in the Foreground and Background Images
as Playback Progresses
FIG. 84 is a timing chart showing what images are
combined when the POBs specifised by the PLI_POB_SRPs
10 included in the Playiist Information described above are
used as background images and the POBs indicated by the
TKI_ POB SRPs included in the T_rackMaﬁagéi: are used as
foreground images.
The first level in the drawing shows the same -POBs’
15 as the second level in FIG. 83, while the second level shows.
the same POBs as the second level in FIGS. 75.and . 76. " The
scale that extends horizontally across the top.of FIG. 84
shows the playback time in units of one minute. The
horizontal width of each POB in FIG. 84 therefore shows
200 the continuous display time for each POB.
By referring to the time scale in FIG. 79, it can be
seen that during the period from the start of playback to

the point at 6.1 minutes, POB001 to POBO03 (the iyrics for

TrackA) are displayed are successively displayed as the
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deJ_@)thestart,POBOO4toPOBOO9(thelyricstoTrackBandTrackC)
zresuccessivelydisplayedas foreground imageswhile POB(42
to POBO45S (pet photos) are successively displayed as
,backgréund images.
10 In the period following the point 14.3 minutes from
_the start of playback, POB010 to POBOll (the lyrics for
TrackD) are successively displaved as foreground images
while POB045, and POB046 to POB048 (holiday snaps of European
holiday) aresuccessivelydisplavedas thebackground image,
15 .n'-‘ In this way, while the POBs specified by the
Default Playlist Informationarechosenbythe recordlabel
that produces themusic contents and so generally correspond
to artist images and images related to the music contents,

the POBs specified by a PLI can be freely selected by the

200 user and so can have a high perscnal wvalue.

{82-4_85}

In the timing chart in FIG. 84, a combined image

composed of POB004 (the lyrics to TrackB) in the foreground
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5 image are combined at this point 6.1 minutes after the start

of playback according to this Playlist Information.

{82-5_86}
In the same way, a combined image composed of PCBO10
10 (the lyrics toTrackD) inthe foregroundand PCB046 {aholiday
snap from Europe) in the background will be displayed
startingfromthepcint 16 mihutés afterthestartof playback
according to this Playlist Information. FIG. 86 shows how
the foreground image and background image are.combined at
15 this point 15 minutes after the start of playback according
to this Playlist Information. The song lyrics trh_a_t form
part of these combined images are the same as in FIGS. 80
and 81, though since the background images are different,
the combined images in FIGS. 85 and 86 give a completely
20 different impression to those in FIGS. 80 and 81.
As described above the PLI POB_SRPs in a PLI defined
by the user himself/herself can specify POBfiles thatdiffer
from those specified by the Default Playlist Information,

so that the user can have his/her favorite images' displayed
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DPLI_POB_SRPs in the Default Playlist Information

5 In the examples in FIGS. 78, 79, 82, and 83, all of
the DPLI_POB_3RPs included in the
Default Playlist_ Information specify different POB files,
though it is possible for two or more DPLI POB_SRPs in the
Default Playlist Information to specify the same POB file.

10 By doing so, the same POB file can be displayed during the
playback period of a plurality of tracks, makingit possible .
to reduce the number of POR files that need to be provided
by the title producer. This reduces the time and cost
required to produce a title.

15 FIG. 87 shows one example where the number of POB files -
is reduced by having some cf the DPLI_POB_SRPs in-the '
Default Playlist Information specify the same POB file.
In this drawing, both DPLI PCB_SRP#1 and DPLI_POE_SRPi#4
specify POR020, while bcoth DPLI POB SRP#2 and

20 DPLI POB_SRP#5 specify POBO21.
{82-7 B8} Cﬁanges in the Foreground and Background Images

as Playback Progresses

FIG. 88 is a timing chart showing what images are
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5 as foreground images.
AS can be seen from this timing chart, POB020 that

shows the jacket image of the packaged product is displayed

a total of three times that are at the start of playback,

7.875 minutes after the start of playback, and 15.75 minutes
10 after the start of playback. In the same way, POBO2Z1l that
shows the locgo of the record label is displayed a total
of three times thatv are 2.625 minutes, 10.5 minutes, and
18.375 minutes after the start of playback. When the
DPLI_POB_SRPs are set as shown in FIG. 87, the.same EOB
15 is repreatedly displayed, so that reusable images.such as
the jacket image or record label logc can be repga;g@ly_:_
displayed.

This completes the explanation of the TGKI, DPLGI,
and PLGIs.
20
{69-4 89} POBMG
The following describes the POBManager (POBMGs) that

isnewlyprovidedinthenavigation information in the second

embodiment. FIG. 89 shows the composition of the POBMG.
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5 {69-4 8S5-1} POBMGI
As shown by the broken lines in FIG. 89, the PORB
management information (POBMGI) includes POBMGI
identification information that occupies the Cth and 1st
bytes,areservedfieldthatoccupiesthezndandSIdfields,
10 a POB_Ns field that occupiles the 4th and 5th fields, and
a reserved field that occupies the 6th and 7th fields.
An ID (a character set code "A6" according to 1506446)
that identifies the POBMGI is written in the POBMGI
identification information field. A number of POBs in a

15  range from "0" to 995" is written in the POB Ns- field.

This completes the explanation of the POBMGI.

{69-4_89-2} POBCI .
The following describes the POB Count Information
20 (POBCI). The POB Count Information is management
information that is provided separately for each POB. The
bit construction of the POB Count Information is as shown
by the broken lines in FIG. 8%. That is, the POB Count

Information includes a POB RCN field that occupies the
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{65-4_89-3} POB_RCN

The "POB RCN" field shows whether the display of a
POB correspconding to a POBCI is specified by the DPLGI,
a PLGT, or a TKGI. When the correspending POB is specified,
10 the number of specifications, that is, the number of TKIs
specifying the POB for display, is written as a number in
the'rahge ;1" to "999",
~As in the first embodiment, TKIs can be deletad so
that the settings in the Default Playlist Information-and
15 the Playlist Information can be freely changed;by;usgrs,
When one or more TKIs that specify a particular POB:are
deleted, the POB reference count for that POB has tb be
decremented in accordance with the number of specifying
TKIs that have been deleted. Also, when the
20 Default_Playlist_Information or a PLI is deleted, the
POB_RCN has to be decremented by the number of specifying
TKIs that have been deleted.
When a POB is not specified by the DPLGI, a PLGI, or

the TKGI, the POB_reference_ count is set at "0". As a POB
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When certain POBs have a strong relationship with
certain tracks and such POBs will be meaningless if not
displayved during the playback of the ralated tracks, such
10 POBs can be deleted when their reference count number
becomeszerotoavoidwastefulusagathhestorage;apa;ity
of the flash membry card. This could apply to the case of
POBs showing scng ilyrics for tracks recorded in the flash
memory card. |
15 © ' BApart from when one or more TKIs are deleted, when
a POB specified by a DPLI_POB SR®, a PLI_POB SRP, and/or
a TKI_POB_SRP is deleted by an editing operation, the

reference count number may be decremented in the same way.

20 {69-4 89-4} Data Existence
The data existence field that occupies bit number bl4
and bit number bl5 is set to indicate whether a POB that
corresponds to the present POB number exists. The binary

value "01l" is set in this field when a corresponding POB
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5 deletion of a TKI or PLI has resulted in the
POE_reference_countreaching'TPU(aplaybackapparatuswill
judge that the POB corresponding to the "0"

POR reference_count should be kept and so will not delete
the POB.

10 If a PCB has intrinsic value regardless of-whether
it is referred to by a TXI or a PLI, the data exlstence
fieldcorrespondingtothisPOBcanbesetat"l",_B?setting
the data existence field corresponding to PCBs that are
only of value if they are referred to by a TKI or a playlist.

15 at'“O", it becomes possible to selectivelyrkeeplqn%y.POBS
with lntrlnSlC value on the flash memory card. PCES that
are only meanlngful when displayed . together with the
playbackofeatrack(i.e.,POBsthathaven01ntr1n51cvalue)
can be deleted when the ccrresponding track is deleted,

20 enabling the storage capacity of the flash memory card to
be used efficiently. |

This completes the explanation of the POBManager

{POBMG) .
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the second case (case2) a track is deleted and a new track
isrecorded. Inthethirdcase{caseB)twoouﬁofapﬂurality
of tracks are selected and combined intc a single track.
In the fourth case (cased), one tﬁack:is divided to produce
10 two tracks. 1In the £ifth case {case53), the playback order
of tracks is changed.

In casel where a track is deleted, each TKI
corresponding to the track is set at "Unused" and the
TKI_POB_SRPs in each TKI are deleted. At the same time,

15 the POB_reference count in the POBManager'of”tﬁe'éOBéﬂ;ﬁ
specifiedby these TKI_POB_SRPs are decremented. POBs that
are specified by PLI_POB SRPs and/or DPLI_POB_SRPs in the
DPLGI or a PLGI are unaffected by this deletion.

Wnen the DPL_TX SRPs are changed so as to specify the

20 tracks in a different order (caseb), the playback order
of tracks will change, so that the display order of the
POBs specified by the TKI POB SRPs will also change.

In case3, it is preferable for the TKI POCB_SRPs in

the TKIs to also be combined. This is because only the
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5 in the former TKI.
When a track is divided {cased}, 1t 1s necessary to
change the TKI_BLK ATR of the track and todivide the TKTMSRT
and BIT as described in the first embodiment. In additicn,
the TKI_POB SRPsspecifiedintheTKGI alsoneedtobedivided
10 intoc two groups that are respectively assigned to the former
TKI and tc the extra TKI that is newly produced by the

division.

{695~6} Actual Example of How the TKI_POB_SRPs and:. .,

15 DPLI_POB SRPs May Be Used
As described above, the data constru_ctior;s“.“o.f_r.:_t__he‘_..;
TrackManager and Playlis'tManage.r alléw the user to freely.
change the relationship between AOB files and POBs by -
changing the settings of the TKI POB_ SRPs, DPLI_POB_SRPs,
20 and PLI_POB SRPs. This means that a producer of music
contents can provide music contents with differing amounts
of still image data to consumers, such as tracks with lyrics,

tracks withne lyrics, and tracks with lyrics and background

images. Of course, the prcducer may charge different
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theproducermayproduceanSD_Audlodlrectorythatlncludes

h

r1-

[

eight AOBs shown in the first embodiment and a

TrackManager where the TKI_ PCB SRPs in TKI#l to TKI#8

th

specify POB0Z0 to POB039 as shown in FIG. 78. The producer
then compresses this directory, encrypts it, and transmits
it to the consumer's personal computer. Note that the
consumer's personal éomputer can instead downlcad tracks
10 (AOBs) and still images {POBs) corresponding to the tracks
from a server computer operated by the record label and
generate the SD-Audio directory shown in FIGS. 70A and 70B
on the flash memory card 31.
When the consumer wishes to buy tracks with the lyrics,:
i3 theproducermayproduceanSD_AudiodirectorythatiﬁCludes
the eight AOBs shown in the first embodiment and a
TrackManager where the TKI_POB SRPs in TKI#1 to TKI#8
specify POBCO1l to POBCLS shown in FIGS. 75 and 76
corresponding to the lyrics. The producer then compresses
20 this directory, encrypts it, and transmits it to the
consumer's personal computer.
When the consumer wishes to buy tracks with both the
lyrics and the background images, the producer may produce

an SD_Audio directory that includes the eight AOBs shown
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consumer's personal computer. Since still image data can
be freely associlated with audic data by setting the
TKI_POB_SRPs, DPLI POB SRPs, and PLI_POB_SRPs in the
10 present embodiment, music contents can be easily produced
with different prices in accordance with the amount of

associated still image data.

{90-1_ 91} Playback Apparatus for the. Second Embodiment
15 - - The following describes a Iplayback apparatus for:the
second embodiment. This piayback_apparatus differs -from
the playback apparafus described in the first embodiment
in that while the playback apparatus in the first embodiment
is portable, the playback apparatus in the second embodiment
200 is designed for installiation as a car stereo.
FIG. 90 shows how the playback apparatus of the second
embodiment is used, while FIG. 91 shows the external
appearance of just the playback apparatus.

The playback apparatus of this second embodiment
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94r4444gﬁK5QEthnéQ“'%Tﬁ&dihﬁés a large LCD panel &, and in that

is connected to car speakers. Due to the provision of

j=.
t

5 the large LCDpanel 5, the playback apparatus of this second
embodiment is well suited to the display of the various
types of still image data menticned above.

2 second difference with the playback apparatus of
the first'émbodiment is that the playback apparatus of the

10 second embodiment has a descrambler 7 that is capable of
decrypting encrypted POBs as well as encryvpted audio data.
When a POB has béen encrypted and is stored as a PCB file
with a "POBXXX.SP1" filename, a FileKey stored in a Key
Entry in the encrypted key storing file "POBSPL1.KEY" is

15 set in the descramblier 7 which then decrypts the file
"POBXXX.SP1".

2 third difference with the playback apparatus of the
first embodiment is that theplayback apparatus of the second
embodiment stores a program including the processing

20 requiredtodisplayPOBsasforegroundortackgroundimages.

The CPU 10 in this playback apparatus executes this program

to display images.
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composition of the playback apparatus shown in FIG. 92
5 differs from the composition of the playback apparatus of
the first embodiment in that it includes a plurality of
VRAEMs b61.
The plurality of VRAMs 61 respectively correspond to
thesinglegraphicsplanés(layers). The VRAM for a graphics
10 plan has transparency & set in the range 6 to 100% for each
pixel. The image that is to be displayed on the first LCD
panel 5is calculated ac_cordimj to the equation given below.
FIG. 93A shows how the still images stored in the plurality

of VRAMs 61 are combined.

15
FEgquation
Pixel Value of Each Pixel =
Pixel Value in Graphics Plane 0*(1-&)
+ Pixel Value in Graphics Plane 1*«
20

The transparency ¢ is set at 0% for the parts of the

foreground image corresponding to the characters showing

the lyrics. B&s aresult, partsof the background image that

positionally correspond to the character strings showing
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This means that the combined image has the character strings
5 showing the lyrics in graphics plane 0 displayed on top
of the background image in graphics plane 1.

By setting the transparencyinthisway, it ispossible
to produce & combined image where a lyrics sheet is laid
on top oI é background image, as shown in FIGS. 80 and €1.

10 Note that a combined image can be produced in other ways
aside fromthat shown inFIG. 93A. Asoneexample, the lyrics
may.be érranged into ’;che lower part of the screen, with
the background image being shown in the upper part, as shown
in FIG. 93B.

5
{94-1} Flowchart of the Foreground Image Display Procedure

FIG. 94 is a flowchart showing the foreground image
displayprocedure. Whenplaybackstartsaccordingto TKI#z
specifiedby theDefault Playlist Information, instep 35402

20  the CPU 10 judges whether the TKI POB_SRPs included in the
TKGIs in TXI#z specify any POBs. When the TKI_PCE SRPs
specify one or mere POB f£iles, the processing advances to
step S403 where the CPU 10 counts the number of POB files

that are specified by the TKI_POB_SRPs included in the TKGI.
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in the TXKGI and determines the display mode to be used for

displaving the POB files. When the TKI_POB_ATR shows

[

sequential mode, the processing advances from step S§405
to step S406, where the variable i is initialized, and to
step S407, where the POB file specified by the i*" TKI_POB_SRP
is displayéd for the display time POB_time.

10 At this point, when the extension of the POB file
specified by the TKI_POB_SRP is "JPG", the POB is displayed
as it is. .Converéelf, when the exténsion of the POB file
specified by the TKI PCB_SRF is "SP1", the POB file will
be in an encrypted state, so that the CPU 10 reads.the FileKey,

15 cor;espdnding to the POB file from the protected aréa,
decrypts the POB file using the encryption key, and displays
the POB.

After this, in step 5408 the CPU 10 judges whether
the variable i has reached the value given in POB Ns. If

20 not, the processingproceeds tostep 5409, wherethe variable
i is incremented, and then returns to step s4Q7.

The processing in steps 5406 to 3409 is hereafter repeated
until the variable i reaches the value given in FOB_Ns.

As a result, the POBs specified by the TKI_POB_SRPs in the
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reaches the value given in POB Ns, the processing in this
flowchart ends.

When the TKI POB PTRshowcrandommoug,tnepLoceqs1pc
advances from step S405 to step S410, where the variable
iisdinitialized, andtostep 3411, where the CPU 10 generates
a random number r in & range from 1 to POB_Ns. 1In step 5412
the POB file specified by the r™ TKI POB_SRP corresponding
to the random number r is displayed for the display time
POB_time determined in step S404.

After this, in step $413 the CPU 10 judges whether
the variable i has reached the value given in POB Ns. If
not, the processingproceeds tostep S414, where thevariable
i is incremented, and then returns to step 5411.  In step
$411, the CPU 10 generates another random number r in a

range from 1 to POB_Ns, and the processing proceeds again

to step S412, where the CPU 10 reads the POB file specified

by the r*® TKI_POB_SRP corresponding to the random number
r and displays it for the display time POB_time determined
in step S5404.

As described above, when the extension of the POB file
specified by the TKI POB_SRP is "JPG", the POB is displayed
as it is. Conversely, when the extension of the POB file

specified by the TKI POB SRP is "SP1", the POB file will
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the POB. _
5 The processing in steps S411 to 5414 is herecafter
repeated until the variable 1 reaches the value given in
POB Ns. As a result POBs specified by the TKI_POE SRPs in
the TKGI are displayed one after another in a random crder.
' When the variable i reaches the value given in POB_Ns, the
10 processing in this flowchart ends.

When the TKI_POB_ATR shows shuffle mode, the
procéssiﬁg advances from step 5405 to step S415, where the
variable i is initialized, and to step $416, where.the CPU
10 generates a random number r in a range from.1l to POB_Ns.

15 In step S418, the CPU 10 checks whether the neﬁ}y
generated random number r matches one of the used POB numbers
that has been previously stored. If so, the processihg
returns tostep 5416 where the randomnumber r is regenerated.
If not, the processing advances from step 5418 to 5419 where

20 the POB file specified by the r*® TKI_POB_SRP corresponding
£o the random number r is displayed for the display time
POB_time determined in step 5404. After this, in step 5417
the CPU 10 stores the random number r as a used POB number.

As in random mode, when the extension of the POB file
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F'10%& () - 0 1'10%
specified by the TKI_POB__SRP is "Spl", the POB file will

be in an encrypted state, so that the CPU 10 reads the FileKey
corresponding to the POB file from the protected area,

decrypts the POB file using the encryption key, and displays
the PCB. When this display ends, in step 5420 the CPU 10
Jjudges whether the variable i has reached the value.gi{ren
in PCE Ns. 1If nct, the processing proceeds to step 5421,
where the variable i is incremented, and then returns to

step S416. Theprocessingin steps S416to 3421 is hereafter

repeated until the variable i reaches the value given in

POB_Ns. - When the variable i reaches the value given in

POB_Ns, the processing in this flowchart ends.

{$5~-1} Flowchart of the Background Imaé;e Display Procedure

The -procedure for displafing a foreground image is
as described above and the following describes the procedure
for displaving a background image. FIG. 95 is a flowchart
for the background image display procedure. This flowchart
contains fundamentally the same processing as the flowchart
in FIG. 94, with the processing being performed according
to the DPLI POB SRPs and DPLI_ POB_ATR in the DPLGI instead

of the TKI_POB_SRPs and TKI_POB ATRs in the TKGI.
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As in steps S402 to S405, the CPU 10 judges whether the
DPLI_POB_SRPs included in the DPLGI specify any POBs. When

5 one or more POB files are specified, the CPU 10 counts the
number of POB files that are specified, calculates the
display time POB time showing the display period to be used
for each POB file, and then determines the display mode
to be used for displaying the POB files.

6 - Wnen the DPLI_ POB_ATR shows sequential mede, the CPU
1C performs step S506 to step $509. As in step 3406 to 5409,
POB files are sequentially diépléyed in order inlaccordance
with a DPLI_ POB_SRP, out of the DPLI_POB SRPs included in
the DPLGI, -indicated by the variéble i. |

15 When the DPLI_POB_ATR shows random mode, the CPU 10
performs step S510 to step S514. As in step 8410 to 5414,
POR files are displayed in a random order in accordance
with a DPLI_POB_SRP, out of the DPLI_POB_SRPs included in
the DPLGI, indicated by the random number r.

20 When the DPLI_POB_ATR shows shuffle mode, the CPU 10
performs step $515 to step S521. As in step S415 to 3421,
POB files are displayed in a random order with no repetition
in accordance with a DPLT _POB_SRP, out of the DPLI POB_SRPs

included in the DPLGI, indicated by the random number r.
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5 following describes the background image display procedure
that is performed based on the PLI_POB SRPs ina PLGI. FIG.
%6 1s a flowchart showing the background image display
procedure based on the PLI _POB SRPs. With the exception
of the processes based on DPLI_POB SRPs being performed
10 based on PLI_POB SRPs, this flowchart is exactly the same
as the flowchart in FIG. 95, so that the processes have
been'giéen the same reference numerals. No explanation of

FIG. 96 will be given,

15 {94—2_95—2“97A,B,C}ExampleDisplayScreensontheLCDPénel
5
FIGS. 97A to 97C shcw what kind of combined imaées
are displayed on the LCD panel 5 when a foreground image
specified by a TKI_POB_SRP and a background image specified
20 by the DPLGI are displayed according to the display
procedures shown in the flowcharts in FIGS. 94 and 95.
In the example in FIG. 97A, assume that the user
indicates the Default Playlist Information and that the

display of POBs begins in accordance with the playback order
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as shown in FIG. 80 and the combined image shown in FIG.
97B is displaved on the LCD panel 5.
10 t apoint sixteenminutes afterthestart of playback,
images are compbined as shown in FIG. 81 and the combined

image shown in FIG. 97C is displayed on the LCD panel 3.

{94-2_96-1_98A,B,C} ExampleDisplay Screens on the LCD Panel

15 5. . | Lo r oL e Dezhg
" FIGS. 98R to 98C show what kind of combined images
are displayed on the LCD panel 5 when a foreground image
specified by a TKI_POB_ SRP and a background image specified
by a PLI_POB _SRP are displayed according to the display

20 procedures shown in the flowcharts in FIGS. 94 and 96.
In the example in FIG. 972, assume that the user

indicates a PLI and that the display of POBs begins in

accordance with the playback order given in this playlist.

The foreground image display procedure shown in FIG. 94
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10
TKI_POB_SRPs in the TKGI and the POBs specified for display
by the PLI P03 SRPs in the PLGI are displaysd one after

another. Atapcintsixzminutesafter thestart ofplayback,

L

images are combined as shown in FIG. 85 and the combined
image shown Iin FIC. 98B is displayed on the LCD panel 5.
At a point sixteen minutes after the start of playback,
images are combined as shown in FIG. 86 and the combined

10 image shown in FIG. 98C is displaved on the LCD panel 5.

‘{99__1} Redording Apparatus of the Second Embodi—ment
The following describes a recording apparatus of this
second embodiment. This recording apparatus differs from
15 thatofthefirstembodimentinthatitiscapable of-re_corciing
a plurality of POBs ontc a flash memory card, of setting
values in the TKI_POB SRPs, DPLI POB SRPs, ahd PLI POB SRPs,
and setting values in the TKI POB_ATR, DPLI POB_ATR, and
PLI_POB_ATR.
20 Toperformthese processes, the CPU 10 in the recording
apparatus of this second embodiment executes the procedure
shown in FIG. 98. The following describes the recording

procedure executed by the recording apparatus of this second

embodiment with reference to the flowchart shown in FIG.
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#x, #y, ¥z, #u? #vy, and $w. OCf these, the variable #x is
s used to specify which POB is presently beling processed,
the variable #y is used to specify which track seqguence
(PLI) is presently being processed, and the variable #z
is used to specify which track (TKI} is presently being
| processed. The variable #u specifies which of the
10 DPLI_POB SRPs is being processed, while the variable #vy
which of the PLI_POB_SRPs in the PLI (PLI#y) specified by
the vériable #y is beiﬁg processed. The variable #w
specifies which TKI POB SRPs in the TKI (TKI#z) specified
by ‘the variable #z is presently being processed. - ==
15 =~ = After initializing these variables, the CPU-10+*"
advances to step 5602 where it displays POB#x. This allows
the user to visually confirm the photo, illustration, ér
lyric sheet in this POB. 1In step $603, the CPU 10 asks the
user to indicate whether the still image data in POB#x is
20 to be displayed throughout the entire track sequence or
just during the playback pericd of a specific track, and
then receives a user selection.

When the user judges that POB#x should be assigned

to a track sequence, in step S604 the CPU 10 waits for the
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10

processing proceeds to step S€05 when the CPU 10 judges
whether the indicated tréck seguence #y 15 the DPLI or &
PLI. When the track sequence #y 1s the DPLI, the processing
proceeds to S606 where POB#x is set in the DPLI_POB_SRPi#u,
and then to 8607 where the DPLI _POB_ATR#u of the DPLI is
set based on this POB#x.

once 2 DPLI_POB_SRP and the DPLI_PCB_RTR have been
set in this way, the CPU 10 iIncrements the variable #u
(#u—%u+l) in step 5608 and the var;able fx  (fx—mx+1l) in.
step S609. -

When a PLI is selected in step S6C5, .the processing.
proceeds to step S610 where POB#x is setinthe PLI- POB_SRP#vy
in PLI#y, and to step S6l11 where the PLI_POB;ATR#vy.for
this PLI is set based on POB#x. After this, in step:S6l12
the CPU 10 increments the variéble #vy (#vy-#vy+tl), before
advancing to step 3609 tc increment the variable #x
{#Fr—Hx+1) .

When, in step 8603, the user judges that POB#x should
be assigned to a specific track, the processing advances
to step S613 where the CPU 10 receives a user indication
of this specific track. Next, in step S614, the CPU 10 sets

POB#x in a TKI_POB_SRP#w set for the TKI#z of the indicated

199



10-uk10-u8Y1096u&f()-03!109&u&f()-nPZa?bC

10J! KF#109BB&’ () - p! yF#10%PP& () - p@ 10%&: () - V

10%: () : ;)#10%&' 0)- :{ {10%&' ()- @x$aBbC 103! L*1 10%& ()- c(! 100& () - o romoer2o%
' & ()- F" #&10%K& ()-1i!100& ()- $/9=>2dE: -

107Z10%' ( 5 @%"8/& O 6% () - P ohe () - 0 Peaanason

\ 109! ()  SHL0%&: ()- 2@ oxXxY: | 10109%& ()- c#10%& () -

09! 10%&’ ()-" 1009& () - PLO%& ()-$y10%& ()- 10*]aB:/ 10y3"10%1& ()-

| uy3" 10948S&’ ()- 0! 10%& ()-s! 10%& ()-i S, 10%& () - #10%& ()-]~b@

101 | 109t (Ead 109+ 200 10J

10JF7Z10%1&' ()-.!109%& ()-i 6, DI0%I& ()-[ 08WBb@

1! r F] &10% f , f&'t[(r)el;_kfp&aequ &H9n 1R FPeEO%Ust & FLED IPig@grel fhe

FLOE ()0 11098)9) & ()-8~ = 11 11 1810% ()1 110968, () $10%g() - 10 10

107210%@C@1LQQ<EP&$0%,e1Q§R)E@§M§TR§w of TK # pased on the POB%X,

to step S616 where the CPU 10 increments the variable #w
5 (#w—-¥w+l) and to step S617 where the CPU 10 whether the
variable #x has reached the final number #n in a POB. If
not, the processing proceeds to step 5609 where the CPU
10 increments the variable #x. If the variable #x has
reached the final number #n in a POB, the processing proceeds
10 to step S618 where POB#1 to FOB#n, the TKMG including the
TKIS,'and'the PLMG including the DPLI and PLIs are recorded
on the semiconductor memory card to end the procéssing.
‘In these empodiments, it is possible to have the same
still image data, such as an artist photo or a record.label
15 logo, displayed as a background image during the playback
of a. plurality of tracks. This is achieved by meiely:‘
specifying the still image data in DPLI*POE_SRPS or
PLI_POB SRPs that correspond to such tracks in the
Default Playlist_Information or in a PLI.
20 Still image data, such as a lyrics sheet, that is to
bedisplayedwithabackgroundimageonlyduringtheplayback
of a particular track can be specified by a TKI_POB_SRP

in the TKI of the track.

The above explanation focuses on what is presently
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of the present 1nventlon, though it should be obvious that
several modifications can be made within the sceope of the

invention. Three examples of such are given as {a), (b)

5 and {(c) below.

{a) The precedures explainedusing the flowcharts in FIGS.
94, 95, %6, and 99 can be achieved by programs that may
be distributed and scldhaving been recorded ontoa recording

10 medium.

(b} The present embodiments describe the cﬁse where the
presentation data and navigation data are used for music
contents, although it should be cobvious that such data can
15 Dbe used for an audicbook that is a recording of an actor
orannouncerreadingfromiibook. In such case, still image
datz that shows texf from the book can be ideally specified
by the TKI POB SRPs as the foreground images while the

illustrations from the bock are specified by the

20 DPLI_POB_SRPs or PLI_POB_SRPs.
{c) In this second embodiment, the POBs specified by

DPLI_POB_SRPSandPLI#POB_SRPsareusedasbackgroundimages

while the P0OBs specified by TXI POB SRPs are used as
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specifiedby a DPLI_POB_SRPor PLI_PCB_SRP and a TKI_POB_SRP,
only one of such POBs may be displayed. As anotherx

alternative, no distinction into "background image" and

Ly

"foreground image"” need be used. As one example, a PORB
specified by a DPLI_POB_SRP or PLI_POB_SRPmay be displayed
first, and a POB specifiedby a TKI POB SRPmay be displayed
next.

i

THIRD EMBODIMENT
While the second embodiment describes the case where
each POB is displayed for an equal period during the valid
15 period of a TKI and a PLI, this third embodiment describes
the case where a phrase timing table aﬁd a high.l,ight_.ﬁ
coordinate table are also stored bn the flash mémory card
31 so that thedisplay of lyrics canbe properly synchronized
to the playback of a song.
20 The phrase timing table associates the TKI_POB_SRPs
specifying the POBs showing each section of the lyrics with
information showing at what time the corresponding phrase

begins and ends in a song. FIG. 100A shows one example of

the phrase timing table. In this example, "phrase timing"
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refers to the period during which a phrase given in the
lyrics of a track is being sung as part of the playback
of the AOB. This period is expressed to an accuracy of
milliseconds. In addition to updating the playback time
code as described in the first embodiment, a playback
apparatus menitors the phrase timing given in this table
that corresponds to the current value of the playback time
code. By meonitoring the phrase timing in this way, the
playback apparatus can know which POB stores the lvrics
for the ACB, AOB_ELEMENT, and ACB_FRAME currently being
played back. Using a table that gives the phrase timing
of a POB in milliseconds inlthié way allows the playback
apparatustosynchronizetheplaybackofAOBsandthedisplay
of lyrics to millisecoend accuracy.

- When the user indicates a desired playback start time
using the jog dial as described in the first embodiment,
the playback apparatus can find which AOB_FRAME in which
AOB ELEMENT in which ACB corresponds to the indicated
playback start time using Equations 1 to 3 given in the
first embodiment. The playback apparatus alsojudges which
phrase timing includes the indicated playback start time
and has the POB corresponding to this phrase timingdisplayed.
This means that when the user has playback start from a

desired position indicated using the jog dial, the
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| associates the display coordinates of characters used in

the lyrics and the timing at which the AOB_ELEMENT and
10 AOBHFRAMEScorrespondingtxathesecharacterswillbe;ﬂayed
back. FIG. 100B shows one example of the highlight
coordinate table. Preparing this kind of highlight
coordinate table enables a playback apparatus to display
the characters corresponding tothe lyrics, cutof thelyrics
15 displayedaccordingtx;thephrasetiming,jJ}theAOB_ELEMENT
and AOB_FRAME currently beihg played back in a different
color. |
As one example, when the lyrics include the phrase
"Hey hey boy don't take it slow”, the highlight coordinate
20 table will include display cocordinates for the characters
WHP, Me, "y", "h", "e", "y", ... that are associated with
the playback period of the AOB_ELEMENT and AOB_FRAME
corresponding to these characters. When playing back an

AOB,theplaybackapparatuschangesthecoloroftheposition
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lyrics, in the same way as conventional karaocke tracks.
Although the present inventicn has been fully descriked
with reference tc the accompanying drawings, it i1is to be
15 noted that various changes and modifications will be
apparent to those skilled in the art. Therefore, unless
such changes and modifications depart from scope of the
present invention, they shculd be construed as being
included therein.
20

Industrial Applicability

The semiconductormemeory ¢card of the present inventicn
is especially suited for use in the field of consumer
electronics as a recording medium for recording music or

25 other material distributed electronically or otherwise.
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The recording and playback apparatuses of the present
invention enable consumers to make full use of this

semiconductor memory card.
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What is claimed is:

1.

A semiconductor memory card, said semiconductor memory
card comprising:

an audio sequence including a plurality cof audio chjects;

a plurality of still image objects;

at least one piece of playback route information
indicating an order in which audic objects, out of the
plurality of audio objects in the audio sequence, are to
be plaved back;

at least ones piece of first pointer information, each of
the at least one piece of first pointer information
corresponds to a piece of playbackAroute information and
specifies at least one still image object that should be
displaved when the audio objects in the order indicated by
the corresponding piece of playback route information are
played back; and ' -
at least one piece of second pointer information, each of
the at least one piece of second pointer information
corresponds to an audio object in the audio sequence and
specifies at least one still image object that should be
displayed during playback™ of the corresponding audio
object.

A semiconductor memory card according to claim 1, whersin:
at least one of the plurality of audio objects 1is music
data;

the plurality of still image objects includes at least cne
still image c¢bject which shows 1lyrics for a scng
represented by music data in an audio object; and

at least one pilece of the second pointer information
specifies each still image object which shows lyrics for a
song represented by music data in the audio object
corresponding to the piece of second pointer informaticn.

A semiconductor memory card according to claim 1, further
comprising:

a plurality of sympolic counters, each of which

corresponds to a still image object and indicates whether
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the still image object 1i1s specified by any of the at least

one pilece of first pointer informatiorn and the at least
one piece of second pointer information and, if so,
indicates how many pleces of first pointer information and
second pointer information specify the still image object.
4, A semiconductor memory card according to claim 1, wherein:
the plurality of still image objects include at least one
still image object that has been encrypted; and
the semiconductor memory card further comprises:
management informaticn including identification
information for each still image object, additional
information which indicates whether each still image'
object has been encrypted, and a storage position of each
still image cbiject; and
at least one decryption key for use when decrypting the at
least one encrypted still image object, the at least one
decryption key being accessikle to a device connected to
the semiconductor memory card only 1f the device has been
deemed to be authentic; and
the pieces of first pointer information and second pointer
information specify still image objects using the
identification information given in the management
information.
5. A semiconductor memory card acceording to claim 4, further
comprising:
a protected area used for storing the at least one
decryption key and being accessible to a device connected
to the semiconductor memory card only 1f the device has
been deemed to be authentic; and
an unprotected area that 1is accessible to any device
connected to the semiconductor memory card;
wherein the audioc sequence, the plurality of still image
objects, each piece of playback route information, each
piece of first pointer information, each piece of second
pointer information, and the management informatien are

stored in the unprotected area; and
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wherein the at least cone encrypted still image object has

been encrypted using the at least one decryption key
stored in the protected area.

2 semiconductor memory card according to claim 5, wherein:

at least two still image objects, out of the plurality of
still image objects, have been encrypted;

at least two decryption keys are stored in a predetermined
order in the protected area as a decryption kesy seguence;
and

the identification informaticon for each encrypted still
image object includes a key number which indicates a
poesition in the decryption key sequence of the decryption
key corresponding to the encrypted sfill image object.

A semiconductor memory card accerding to claim 1, wherein
the semiconductor memory, card further comprises
connections disposed on a botteom edge allowing connection
to a compatible device.

A semicenductor memory card according to claim 1, wherein
the semiconductor memory card further comprises a protect
switch disposed on a side to enable a user to set whether
overwriting of contents stored in the semiconductor memory
card is permitted or prohibited.

A semiconducter memory card according to claim 1, wherein:

a still image object to be displayed as a background image
is indicated by the at least one piece of first pointer
informaticn; and

a still image cbject to be displayed as a foreground image
is indicated by the at least one piece of second pointer

information.




