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Pf.'ll,Ip00l03300 DESCRIPTION SEMICONDffCTOR MrGMORY CARD, PiaAYBACR
APPARATQS, RHCORD3NG APPARATI7S, PI~AAYBAC~ METHOD, RCORDI23G METHOD, A2r~
~ COMPBTER-RF~DABhE STORAGE I~DIL1M 5 Technical Field The present invention
relates to a semiconductor memory card that stores audio data, still image
data and control data, and to a playback apparatus, recording to apparatus,
playback method, recording method, and computer-readable recording medium
relating to such a semiconductor memory card. In particular, the present
invention relates to improved storage of audio 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
greatly change the market for recorded music and is gradually becoming
possible as the necessary infrastructure is introduced. One way to store
music contents that are 1   27 November 2003 ~.va ooJ~aasi PCTlJP00J03043
obtained from an electronic music distribution service is on semiconductor
memory cards whose portability makes them ideal. Accordingly, a great
increase is expected in the demand for such cards. 5 Music contents are not
restricted to merely containing audio data. As one example, "mixed-media"
audio contents can include related images that are to be displayed when
music is played back. Such mixed-meth a audio contents can be used for
"karaoke software" that is composed of a backing 70 audio track and images
for the lyrics of a song and a background. Itisbelievedsuch mixed-media
audiocontents will also be subject to electronic music distribution, so
that it is necessary to consider how such contents should be stored in a
semiconductor memory card. 75 Thefollowing describeshowmixed-media music
contents are stored on a recording medium, such as a CD (Compact Disc),
which is to say, how audio data and image data are conventionally stored on
a recording medium. 



To enable a player to play back music and display images, 2o a conventional
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 the multiplexed
data is reproduced, the image data can be displayed while 2   27 November
2003 WO 00I74061 P~TITPOOI033i90 the audio data is being played back. A
CD-Graphics disc is one example of a medium that enables image data to be
displayed while audio data is being played backed by having such data
multiplexed togethero 5 When producing a CD-Graphics disc, data is mul
tiplexed in units composed of i6-bit main codes and subcodes. Audio data is
assigned to the 16-bit main codes, while image data for 1 yrics, background
images and the like is assigned to the subcodes . When playback commences
for any of the music 10 conter_ts recorded on a CD-Graphics disc, the audio
data assigned to the 16-bit main codes is successively played back while
the image data assigned to the subcodes is successively displayed. When
audio data and image data are multiplexed together 15 in this way, it
becomes necessary to provide separate images to each music content in a
music album. This means that in this conventional multiplexing method, a
disc producer has 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 appreciate having a different image for each song (music
content) on an album. Si nce such artists can expect to sell many copies of
their albu_Tns, the cost of providing such extra material should be covered
by sales. 3   27 November 2003 WO 00/74061 PCfh7P00/03300 However, minor
artists cannot expect high sales for their work even if different images
are provided for each song, so that the cost of providing such material may
not 



be offset by sales. 5 In this way, the commercial effect that results from
the money and effort expended in the production of images will greatly
differ depending on whether the=artist is popular. With conventional discs,
however, itis necessary to assign at least one image to each music content,
regardless l0 of how popular the recording artist is or of how many sales
can be expected. As a result, producers are dissatisfied with conventional
media. Disclosure of the Invention  15 It is an object of the present
invention to provide a semiconductor memory card that can reduce the effort
rea_uired when providing images for a plurality of audio contents that
compose an album. When images are displayed 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 November
2003 wo conaasi ~c~r~.l~~lo,~oo~ image for a number of songs. It is
believed that this will make it easy for disc producers to store music data
(audio objects) and image data (picture objects) together. The sharing of
image data (still image objects) between 5 a plurality of audio objects can
be preferably achieved by a semiconductor memory card storing: ar_ audio
sequence includi rg a plurality of audio obj ects; a plurality cf still
image objects; at least one piece of playback route information showing an
'order in which audio objects, out to of the plurality of audio objects in
the audio sequence, are to be played back; at least ore piece of first
pointer information, each of which corresponds to a piece of playback route
information and specifies at least one still image object that shculd be
displayed when the audio objects in is the order indicated by the
corresponding piece of playback 



route info rnation are played back; and at least one piece ef second
pointer information, each of which corresponds to an audio 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 objects in an audio sequence are played back in
accordance with a playback order given in a piece of playback route inf
ormation. Still image obj ects that are to be displayed as background
images during the 6   27 November 2003 BYO 94/7d061 PC'i Li 94!4334t7
playback of the audio objects are indicated by the first pointer
information corresponding to the playback route information. As a result,
shared still image objects can be displayed during the p'ayback period of
the plurality 5 of audio objects included in the audio sequence Since the
same images car. be used for a plurality of tracks, the same image or
images can be displayed during the playback of a plurality of audio objects
in an audio sequence that corresponds to an album by a minor recording 1o
artist. This reduces the cost and effort of produci ng images for such an
album Conversely, a plurality of different images can be provided for
display during the playback of each audio obj ect in an audio sequence that
corresponds to an album by a major 15 recording artist. Displaying a number
of different images for each track makes the album more appealing to
customers, and so can improve sales When there are still image obj ects,
such as for song lyrics, that are to be displayed separately to 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 objects to only the particular track. Here, the
semiconductor memory card may further store 6  



27 November 2003 CVO OOr740fii PCT/,IP00/0330t~ a plurality of symbolic
counters, each of which corresponds to a still image object and shows
wPether the still image object is specified by any of the at least one
piece of first pointer information and the at least one piece of s second
pointer information and, if so, how many pieces of first pointer
information and second pointer information specify the still image object.
When deleting audio objects and audio sequences, the recording apparatus
for a semiconductor memory card io specifies the secor_d pointer
information for the deleted audio objects and audio sequences and the first
pointer information for any deleted audio sequence. The recording apparatus
then decrements the numbers assigned to still image objects to show how
many pieces of first pointer 1s information and second pointer information
specify each object. When the number assigned to any still image object
reaches zero, the recording apparatus assumes that no piece of first
pointer 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. 25 7   27 November 2003 WO 00I74063
PCTLJPOOIG3300 Brief Description Of The Drawings These and other objects,
advantages and futures of the invention will become apparent from the
following description thereof taken in conjunction with the 5 accompanying
drawir_gs which illustrate a specific embodiment of the invention. In the
Drawings: 



FIG. 1 shows the appearance of a =lash memory card 31 when viewed from
above; FIG. 2 shows the construction of the flash memory card 10 3i when
viewed from below; FIG. 3 shows the hierarchical composition of the fl ash
memory card 31 in the embodiments; FIG. 4A shows the special region, the
authentication region and the user region provided in the physical layer 15
of the flash memory card 31; FIG. 48 shows the composition of the
authentication region and the user region in the file system layer; FIG. 5
shows the de tailed composition of the file system layer; 20 FIG. 6 is a
representation of when the AOB file "AOBOO1.SA1" is divided into five parts
that are stored in clusters 003, 004, 005, 00A, and 00C; FIG. 7 shows one
example of the settings of the directory entries and file allocation table
when the AOB 25 file "AOBOOl.SAl" is recorded in a plurality of clusters; 8
27 November 2003 WO 00/74061 PCT/.TP00/03.3!30 FIGS. 8A and 8B show what
directories are provided in the user region and the authentication region
in the file system layer when the above two types of data are recorded in
the application layer, as well as what kind of files 5 are recorded in
which directories; FIG. 9 shows the correspor_denc2 between the file
"AOBSA1 . 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.
1.1B 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 encoding a file in Windows Media Audio (WMA)
format in tabular form; FIG. 12 shows the detailed construction of an AOB F
R.fiME; z0 FIG. i3 shows how the byte length of the audio data in each of
three AOB FRP~IEs is set; 



FIG. 14 shows the correspondence between the sampling frequency and the
number of AOB FRAMES included in an AOB ELEMENT; 25 FIG. 15 shows examples
of the playback periods of 9   27 November 2003 W~O 130~740bi
PCT/3P00/0330D AOB ELEMENTS and the playback periods of AOB_FRAMES; FIG. 16
shows what is reproduced when the AOBs and AOB BLOCKS recorded in an AOB
file are consecutively played back; 5 FIG. 17 snows the hierarchical
composition of the PlaylistManager and TrackManager used in the embodiments
in detail; FIG. 18 shows the sizes of the PlaylistManager and the
TrackManager; 1o FIG. 19 shows the correspondence between the TKIs shown in
FIG. 17 and the AOBs and AOB files shown in FIG. 16; FIG. 20 shows the
detailed data composition of the TKTMSRT shown ir. FIG. 17; FIG. 21 shows
one example of the TKTMSRT; 15 FIG. 22 shows the detailed composition-of
the TKGI; IFIGs. 23A and 23B show the composition of the-BIT; FIG. 23C
shows the Time Length field; FIG. 24 shows cluster 007 to OOE into which
the AOB composed of AGB ELEMENT#1 to AOB ELEMENT#4 are-stored; 2o FIG. 25
shows how the next AOB FRAME#x+1 to be played back is set when forward
search is performed starting from the AOB FRAME#x in an arbitrary AOB
ELEMENT#y in an AOB; FIGS. 26A and 26B shows how an AOB, an AOB ELEMENT,
and an AOB FRAME that correspond to an arbitrary playback 25 time code are
specified; 10   27 November 2003 wo aonaasl 1'CTi31'001033d70 FIGS. 27A and
27E show the deletion of a track; FIG. 28A shows the TrackManager after the
deletion of a track has been performed several times; _TG. 28B shows how a
new TKI and AOB file are written 5 when "Unused" TKIs are present in the
TrackManager; F_GS. 29A and 29B show the TKIS are set when two tracks are
comined to produce a new track; FIG. 30A shows a Tvpe1 AOB; FIG. 30B shows
Type2 AOBs; 



10 = IG. 31A shows the combi wing of a plurality of tracks into a single
track for a combir_ation of a Tvpel+ Type2+ Type2+ Typel AOB; FIG. 31B
shows the combining of a plurality of tracks into a single track for a
combination of a Typel+ Type2+ 15 Type2+ Type2+ Typel AOB; FIG. 32A shows 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 and Tvpe2 AOB are present at the end of a first track and a Typel AOB
is present at the start of a next track; 25 FIG. 32D shows a pattern where
a Typel and Type2 AOB 11   27 November 2003 W O OOI7.i061 I'LT13P00103300
are present at the end of a first track and a Type2 and a Typel AOB is
present at the start of a next track; IG. 32E shows a pattern where two
Type2 AOBs are present at the end of a first track and a Typel is present 5
at the start of a next track; FIGS . 33A and 33B show the division of a
track to produce two tracks; FIGS. 34A and 34B show the ccntent of the SD
Audio direc~ory entries in the SD Audio directory ir._cluding the 10 AOB
file "AOB003. SAl" before and after the division of the track; FIG. 35A
shows the division of an AOB 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 SRP; FIG. 40
shows..the interrelation between the 25 Default Playlist Information, the
TKIS, and the AOB files; 12 



27 November 2003 ~,VO 0t1/74061 PCT/,TPQi0I~33~3~J FIG. 41 shows example
settings for the Default-Playlist and several PLIs; FIG. 42 shows how the
DPL TK_SRPs correspond to TKIs using the same notation as FIG. 40; 5 FIGS.
43A and 43B show how the order of tracks is rearranged; FIGS. 44A and 44B
show how the Default Piaylist, TrackManager, and AGB files will be updated
when DPL TK SRP#2andTKI#2aredeletedfrom the Default Playlist l0 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.-nbined; FIGS. 47A and 47B shows how a track is divided; 15
FLG. 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 FIGS. 50A 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; 13   27 November
2003 WG i301~'40b1 PCT/JPUCI933UU FT_G. 53 shows how data is transferred in
and out of the double buffer 15; FIG. 54A and 54B shows how areas in the
double buffer 15 are cyclically allocated using ring pointers; 



5 FIG. 55 a a flowchart showing the AOB file read procedure; FIG. 56 is a
flowchart showing the AOB file output procedure; FIG. 57 is a flowchart
showing the AOB file output to procedure; FIG. 58 is a flowchart showing
the AOB file output procedure; FT_GS. 59A to 59D show how the playback time
code displayed in the playback time code frame on the ZCD panel 15 5 is
updated in accordance with the updating of the variable Play time; FIG..60
is a flowchart shows the processing of the CPU i0 when the forward search
function is used; FIGS. 61A to 61D show how the playback time code is 2~
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   27 November 2003 'W O
40/^446I PGT/JP001033~~s editing control program; FIG. 65 i s a flowchart
showing the processing in the editing control program; FIG. 66 shows one
example of a recording apparatus 5 for re;.ording data onto the flash
memory card 31; FIG. 67 shows the hardware configuration of the recording
apparatus; FIG. 68 is a flowchart showing the processing during recording;
10 FIG. 69 shows the internal construction of a flash memory card according
to the second embodi meat of the present nvention; FIGS. 70,.i and 70B show
the internal composition o~_-_ the user data area and the protected area in
the file system 15 layer; 



FIG. 71A shows the internal composition of a "POBXXX.JPG" file; FIG. 71B
shows the internal composition ef a 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 PlaylistManager and TrackManager in the second
embodiment; FIG. 73 shows how the POB files shown in FIG. 70 are 25
specified by TKI POB SRPs, PLI POB SRPs, and 15   27 November 2003 WO
OOI'.'dG61 DPLI POB SRPs: PC'fI,TPGGi033G0 FIG. 74 shows the data
compositions of the TKI-POB ATR and a TKI POB SRP; FIG. 75 shows exa.'Gple
settings of the TKI POB_SRPs s for TKI#1 to TKI#3 in the TrackManager; FIG.
76 shows example settings of the TKI-POB SRPs for TKI#4 to TKI#8 in the
TrackManager; FIG. 77 shows the DPLI POB SRPs and DPLI POB ATR inc_uded in
the DPLGI; t0 FIG. 78 shows an example setting of twenty DPLI POB SRPs
included in the Default-Playlist-Information; FIG. 79 is a timing chart
showing how a combined image is formed when a POB specified by a DPLI_POB
SRP included Is in the Default Playlist Information is used as a background
image and a POB specified by a TKI POB SRP included in the TrackManager is
used as a foreground image; FIG. 80 shows how a background image and
foreground image are combined at a point six minutes after the start 20 of
playback according to the Default Playlist-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; 16   27 November 2003 WO 90/7d967 PC'i'/JP9019339;)
FIG. 82 shows the PLI POB SRPs and PLI FOB ATR included in a FLGI; FT_G. 83
shows an example setting of twenty PL! POB SP.Ps included in a PLI; 5 FIG.
84 is a timing chart showing how a combined image is formed when a POB
specified by a PLI POB SRP include.: in a PLI is used as a background image
and a PCB specified by a TKI POB-5RP included in the TrackManager is used
as a foreground image; 10 FIG. 85 shows how a background image and
foreground image are combined at a point six minutes after the start of
playback according to a PLI; FIG. 86 shows how a background image and
foreground image are combined at a point sixteen minutes after the is start
of playback according to a PLI; FIG. 87 shows an example where the number
of POB files is reduced by having a m.Lmber of DPLI POB SRPs in the
Default_Flaylist_Infermation specify the same POB files; FIG. 88 is 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 isused as a
background image and a P03 specified by a TCI POB SRP included in the
TrackManager is used as a foreground image; FIG. 89 shows the internal
composition of the POBMG; i7  



27 November 2003 '41'l) 00l74061 ~C'~'L7P00/03300 FIG. 90 shows how the
playback apparatus of the second embodiment is used; FIG. 91 shows the
external appearance o only the playback apparatus of the second embedimcnt;
5 FIG. 92 shows the internal constructior_ of the ~lavbac:c apparatus of
the second embodime:~t; FIG. 93A shows how the still images stored in the
plurality of VRA_~ls 61 can be laid on top of one another; FIG. 93B also
shows how tPe still images stored in 1o the plurality of VF,AMs 61 can be
tai d on top of one another; FIG. 94 is a flowchart showing the foreground
image display procedure; FIG. 95 is a flowchart showing the background
image display procedure; 15 F IG. 96 is a flowchart showing the background
image display procedure; 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 2o a TKI_POB SRP displayed as a
foreground image and a POB specif led by a DPLI POB SRP displayed as a
background image; FIGS. 98A to 98C show what kind of combined image is
displayed on the LCD panel 5 due to the processing in the flowcharts in
FIGS. 94 and 96 that has a POB specified by 18   27 November 2003 Wa
DO/u4D61 PCT/JP90/033C4 a TKI_POB-SRP displayed as a foreground image and a
POB specified by a PLI_POB_SRP displayed as a background image; FIG. 99 is
a flowchart showing the procedure used by 5 the recording apparatus of the
second embodiment; FIG. 1 00A shocas an exampl a of the phrase timing
tables and FIG. 100B shows an example of the highlight coordinate 



i0 table. Best Mode for Carrvina Out the Invention The following describes
a semiconductor memory card iflash memory card) that is an embodiment of
the present invention,, with reference to the attached figures. The
following paragraphs are arranged into a hierarchy 15 using reference
numbers with the notation given below. {xl-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 xl 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
specificaticn, so that the order 25 of the drawings roughlymatches the
order of the explanation . 19   27 November 2003 9V OU/74Qb7
PC'TLTPO~l033G0 The explanation of certain drawings has beer. divided into
sections, with the reference number x2 giving the section number of a
section in the explana tion of a ~=awing i ndicated by the reference number
xl. The reference nusber x3 shows 5 the number of an additional drawing
that is provided to show the details of the section indicated by the
section number x2. Finally, the referencenumberx4showsthenumber of a
section in the explanation of this additional drawing. 1C FIRST ~ODIMENT
{1-1 2} External Appearance of the Flash Memory Card 31 The present
explanation starts with the external appearance of the flash memory card
31. FIG. 1 shows the appearance of the flash memory card 3l when viewed
from 



I5 above, while FIG. 2 shows the construction of the flash memory card 31
when viewed from below. As shown in FIGS. 1 and 2, the flash memory card 3I
is around the same size as a postage stamp, and so is large enough to be
held by hand. I is approximate dimensions are 32 . Omm long, 24 . Omm 20
wide, and 2.Omm 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 ef the flash memory card 31 is
permitted or 20   27 November 2003 'rV0 00174063 orchibited.
?CTL1~00/0330d) {3-1} Physical Construction of the Flash Memory Card 31
FIG. 3 shows the hierarchical structure of the 5 semiconductor memory card
(hereafter referred to as the "flash memory card 31") of the present
embodiment. As shown in FIG. 3, the flash memory card 31 is constructed
with a physical layer, a file system layer and an application layer in the
same way as a DVD (Digital.Video Disc) , though 1o the logical and physical
constructions of these layers are very different to those on a DVD. {3-2}
Physical Zayer of the Flash Memory Card 32 The following describes the
physical layer of the flash 15 memory card 31. The flash memory is composed
of a plurality of sectors, each of which stores 5l2 bytes of digital data.
As one example, a 64MB,flash memory card 31 will have a storage capacity of
67,108,864 (=64*1,024*1,024) bytes, so that this card will
include131,072(=67108864/5l2) 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 into which various kinds
of data can be written is around l28,000. 25 21   2T November 2003 WO
130/7.',a61 Pt~fl,~f09i~33~30 



{3-2 ~A.-1~ Three Regions in the Physical layer The three regions shown in
FIG. 4A are provided in the storage area composed of these valid sectors.
These regions are the "special region", the "authenti,:,atior. 5 region"
and the "user region", and are described in detail below. The user region
is characterized in that a device to which the flash memory card 31 is
connected can freely read or write various kinds of data from or into this
region. Areas within the user region are managed by a file system. 10 The
specia'_ region stores a media ID that is a value uniquely assigned to each
flash memory card 31. Unlike the user region, this region is read-only, so
that the media ID stored in the special region cannot be changed. The
authentication region is a writeable region, like 15 the. user region. This
region differs from the user region in that a device connected to the flash
memory card `31 can access (i.e., read or write data in).=the
authentication region only if the flash memory card 31 and the device have
first confirmed that each other is an authentic device. 20 In other words,
data can only be read from or written into theauthentication region if
mutual authentication has been successfully performed by the flash memory
card 31 and the device connected to the flash memory card 31. 25 22   27
November 2003 `~?'O a0r7406i kCTi:JP00/0~3;;3 i3-2 .~~-2} Qses of the Three
Ragicns in the Physical payer ;~ihen the device connected to the flash
memory card 31 writes data into the flash memory card 31, the region 5 used
to store this data will depend or. whether copyright protection is
necessary for the data being written. When data that requires copyright
protection is written into the flash memory card 31, the data is encrypted
using a predetermined encryption key (called a "FileKey") before to being
wri tten into the user area . This F ileKey can be freely se t by the
copyright holder and, while the use of this F? leKey provides some level of
copyright protection, the FileKey used for encrypting the written data is
itself encrypted to make the copyright protection more secure: Any value 75
obtained by subjecting the media ID stored in the special region into a
predetermined calculation can be used to 



encrypt the FileKey. The encrypted FileKeyproduced i n this way is stored
in the authentication region. Since data that requires copyright protection
is 2o subjected to a two-step. encryption process where the data is
encrypted using a FiieKey that is itself encrypted based on the media _-.D,
copyright infringement, such as the production of unauthorized copies of
this data; will be extremely difficult. 25 23   WC1 GGI7A063 27 November
2003 PCTl33'OG1G330G {3-2 ~1B-r} Overview of the File Syst2m As can be
understood, the construction of the physical layer cf the flash memory card
31 strengthens the copyright protection of the data written in the flash
memory card 5 31 . The fol 1 owing describes the file system layer present
on this physical layer. Trlhile the file system layer of a DVD uses a UDF
(Universal Disk Format)-type file system, the file system layer of the
flash memory card 31 uses a FAT (Fil a Allocation Table) -type file system,
as described 10 in ISO/IEC 9293. FIG. 4B shows the construction 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 sectors", a "file allocation table
(FAT)", _a "root _ directory"" and a "data region"., meaning that
heauther_tication region and the user.regionhave the same construction.
FIG. 5 shows the various parts of these file systems in more detail. 20 The
following describes the construction of the user region with reference to
FIGS. 4A, 4B and 5. ~3-2 4B-2} Partition Boot Sectors The partition boot
sectors are sectors that store the 25 data that will be referred to by a s
tandard personal computer 24   27 November 2003 lsAt7 OQI7a!I6i
PC'I'~'JPbG/u33ti=3 tha'~ is connected to the flash memory card 31 when the
flash memory card 31 is set as the boot disk fcr the operating system (OS)
of the personal computer. i 3-2 4B-3 5 } Data ~.egi.on The data region can
be accessed by a device connected to the flash memory card 31 in units no
smaller than a "cluster". While each sector in the flash memory card 31 is
512 bytes in.size, the cluster size is 16KB, so that 10 the file system
layer reads and writes data in units of 32 sectors. 



The reasoi: the cluster Size is set at 16KB is that when data is written
onto the flash memory card 31, part ofthe data stored in the flash memory
card 31 first has is to be erased before the write can be performed: The
small est amount of data that can be erased in the flash memory card 31 is
16KB, so 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,C04,D05 . . .
included in the data region. The numbers 002,003,004,005,006,0D7,008 . . .
used in FIG. 5 are the three-digit hexadecimal cluster numbers that are
exclusively assigned to identify each cluster. Since the 2~ smallest unit
by which access can be performed is one cluster, 25   27 November 2003 WO
00f74061 ~Ci'.~,TPflDI0330fl storage positions wi =hin the data region are
indicated using cluster members . {3-2 4B-4~5} File Al3ocation System 5 The
file allocation system has a file system construction in accordance with
ISO/IEC 9293 standard, and so is made up of a plural ity of FAT values .
Each FAT value corresponds to a cluster and shows which cluster should be
read after the cluster corresponding to the FAT value. to The arrow ffl
shown by a broken line in FIG. 5 shows the plurality of FAT values
002,003,004,005 . . . that are included in the file allocation table-. The
numbers 002, 003, 004, 005 . . . assi gned to each FAT value show which
cluster corresponds to each FAT,value'and therefore-are 15 the cluster
numbers of the clusters corresponding-to-the FAT values. {3-2 4B-5 5-1}
Root Directory Entries The "root di rectory entries" are i nfor:nation
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 "number of first cluster in fi'_e"
showing where tae start of the file is s Cored can be written as the root
directory entry 25 of a file. 26   27 November 2003 WD COI740bI
PLTLjPCCl033flC {3-2 .~B-5 5-2} Directory Entries for Subdirectories
Information relating to files in the root directory is written as root
directory entries, though infor._nation 5 relating to subdirectories is not
written as the root 



directory entries. Directory entries for subdirectories are instead
produced in the data region. In FIG. 5, the SD-Audio directory entry given
in the data region is one example of a directory entry for a subdirectory.
Zike a 1o root directory entry, an SD-Audio directory entry includes the
"filename" of a file present in this subdirectory, its "filena~~ne
extension", the "revision time/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 following describes the file storage
method by showing how a file named "AOBOOl.SAl" is stored in the SD-Audio
directory, with reference to FT_G. 6. Sir_ce the 20 smallest unit by which
the data region. can be accessed is one cluster, the file "AOBOOI.SAI"
needs to be stored in the data regi on in parts that are no smaller than
one clus ten. The file "AOB001. SAl" is therefore stored ha wing firs t
been divided into clusters. In FIG. 6, the file "AOBOOl.SAl" 25 is divided
into five parts in keeping with the cluster size, 27   27 November 2003 WO
00/7~f06i PCT/,li 001033G0 and the resulting parts are stored into the cl
us ters numbered 003, 004, G05, 00A, and OGC. {3-2 4B-5 7-1} Storage Format
for AOB Fi.ies 5 When the file "AOBOO1.SA1" is divided up into. parts and
stored, a directory entry and the file allocation table need to be set as
shown in FIG. 7. FIG. r shows one example of how the directory entry and
file allocation table need to be set when the file "AOBCO1.SA1" is stored
having been 10 divided up into parts and stored. In FIG. 7, the start of
the file "AOBOO1.SA1" is stored in cluster 003, so that cluster nuittber
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 "AOBOOI.SAl"
are stored in clusters 004 and 005. As a result, while he FAT ualue
003(004) corresponds to cluster 003 that stores the firs t part of the file
"AOB001 . SA1" ( this value indicates cluster 004 as the cluster storing
the next part of the 20 file "AOBOO1.SA1". In the same way, while the FAT
values 004(005) and 005(00A) respectively correspond to clusters 004 and
005 that store the next carts of the file "AOB001. SA1" these values
respectively indicate cluster 005 and cluster 00A as the clusters storing
the next parts of the file 25 "AOBOOI.SAl". By reading the clusters with
the cluster 28   27 November 2003 WCs 00I74061 PCT~JFuaiO3a0 numbers
written into these FAT values in order as shown 



by the arrows fkl, fk2, f:c3, fk4, fk5 . . . in FIG. 7, al l ef the parts
produced by dividing the file "AOBDO1.SA1' can be read. As explained above,
the data region of the ~ flash memory card 31 is accessed in units of
clusters, each of which is associated with a FAT value. Note that the FAT
value that, corresponds to the cluster storing the final part of an AOB
file (the cluster 00C in the example shown in FIG. 7) is set the cluster
number FFF to show that the 10 corresponding cluster stores the final part
of a file. This completes the expl anation of the file system in the -flash
memory card 31 of the present invention. The following describes the
application layer that exists on this file system. 15 {3-3} Overview of the
Applicatian hayez in the Flash Memory Card 31 An overview of the
application layer in the flash memory card 31 is showr_ 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 PPd2, the presentation data inc 1 udes sets of
audio objects (AOB sets) ZS that are produced by encoding audio,data that
represents 29   27 November 2003 '4V93 OflP14U61 PC'i'/3PUO/fl3300 music,
for example. The navigation data includes a "PlaylistManager" (PLMG) and a
"TrackManager" (TKTQG) . {3-S $pa,B-1} Directory Composition 5 FIGS. 8A and
8B show what kind of directories are present in the user region and the
authentication region in the file system layer when these two types of data
are stored in the application layer, as well as showing what files are
arranged into these directories. 10 The filenames "SD AUDIO.PLM" and "SD
AUDIO.TKM" in FIG. 8A indicate the files in which the PlaylistManager
(PhMG) and TrackManager (TIL'~IG) composing the navigation information are
stored. Meanwhile, the filenames "AOBOO1.SA1", "AOB002.SA1", "AOB003.SA1",
-- 15 "AOB004.SA1", . . . indicate the files ("AOB" files) storing the
audio objects that are the ci?-esentation 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. Whencopyrightprotectionisrequiredforpresentation data,
a subdirectory called an "SD-Audio directory" is 25 provided in the
authentication region and an encryption 30   27 November 2003 4~p OOP740b1
PCT/JPUD/03~00 key storing file "AOBSAl.KEY" is produced in this SD-Audio 



directory. FIG. 8B shows the encryption key storing file "A03SA1:KEY" that
is stored under the "SD-Audio" legen:~ 5 (i.e., within the "SD-Audio
directory') . This encryption key storing file "AOBSA1.KEY" stores a
sequence of encryption keys that is prcduced by arranging a plurality of
encryption keys into a predetermined order. The SD-Audio directory shown in
FIGS. 8A and 83 is tD stored in a server compul=er managed by a record
label that uses electronicmusic distributi on. Wher_ a consu_~ner orders a
music content; the corresponding SD-Audio directory is compressed,
encrypted and transmitted to the consumer via a public network. T:ze
consumer's computer receives this 25 SD-Audio directory, decrypts it,
decompresses it.and so obtains the original SD-Audio directory. Ncte that
the expression "public network" here refers to any kind of netwcrk that can
be used by the public, such as a wired com~-nunication network, e.g., an
ISDN network, or a wireless 2o communication network, e.g., a mobile
telephone system. It is also possible for a consumer' s computer to downl
oad an A03 file from a server computer operated by a record 1 abel and then
produce an SD-Audio directory, such as that shown in FIGS. 8A and 8B, in
the flash memory card 31. 25 31   27 November 2003 ~Yfl J~I7dOd1
PCT1JP40/03300 {3-3 9-1} Correspondence between the "AOBSA1.KEY" file and
the AOB files FIG. 9 shows the correspondence between the "AOBSAl.KEY" file
in the SD-Audio directory and the AOB 5 files. The FileReys used when
encrypting files in the user region shown in FIG. 9 are stored in the
corresponding encryption key storing file in the authentication region. The
encryptedAOB fil es and the encryption. key storing file correspond
according to the predetermined rules (I), l0 (2), and (3) described below.
(1) The encryption key storing file i s arranged into a directory with the
same directory name as the directory in which 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 called the SD-Audio directory-in the^ authentication region, in
accordance with this rule; (2) The encryption key storing file is givena
filename produced by combining the first three letters of the filename 20
of the AOB fil es 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 filena_ne "AOBSA1.KEY" produced by
adding the first three characters "AOB", "SA1", and the extension ". key",
as shown 25 by the arrows nkl and nk2 in FIG. 9. 32   



27 November 2003 Wfl OOl'JC06i PCT/JF00/033t~s; (3) The filename of an AOB
file is given a serial number showing the position of the Fil eKey
corresponding to this audio object in the sequence of er_cryption keys
giren in the encryption key storing file. 5 The "File Key Entries #l, #2,
#3 . . . #~S" show thc.: first positions of the regions in which the
respective FileKeys in the encr~mtion key storing file are stored.
Meanwhile, the filenames of AOB files are assigned the serial numb er S " 0
G 1 " , " G 0 2 " , " G G 3 " , " G G 4 " . . . . Tne S a S a r1 dl 10
numbers show the positions of the corresponding FileKeys in the encryption
key sequence, so that the FileKey that was used to encrypt each A03 file
will be present in the "FiieKey Entry" with the same serial number. In FIG.
9, the arrows Akl, Ak2, Ak3, . . . show the correspondence 15 between. AOB
files and FileKeys. In other words; the file "AOBOOl.SAl" corresponds to
the FileKey whose storage position is indicated by the "FileKey Entry#1",
the file "AOB002.SA1" corresponds to the FileKey whose storage position is
indicated by the "FileKey Entry#2", and the ~o file "AOBOG3.SA1"
corresponds to the FileKey whose 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 "00l", 25 "002", "003", "004"
etc., given in the filenames of the 33   27 November 2003 lzl0 00I74061
PLTl.JY00/03300 corresponding AOB files. Since each AOB file is encrypted
using a different FileKey, the exposure of the encryption key used for one
AOB file will not enable users to decrypt other AOB fi les. 5 This means
that when AOB files are stored in an encrypted form on a flash memory card
31, the damage caused by the exposure of one FileKey can be minimized.
{S-3 IO-1} Internal Composition of an AOB file 10 The following describes
the internal composition of an AOB file. FIG. 10 shows the hierarchical
data structure of an AOB file. The first level in FIG. 10 shows the AOB
file, while the second level shows the audio object-(AOB) itself.- The
third level shows the AOB BLOCKS, the fourth IS level an AOB ELEMENT, and
the fifth level an AOB.FRAME.h 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 



is stream data that can be played back at a transfer rate of l6Y,bps to
144Kbps. Note that the 'transfer rate for PCM (Pulse Code Modulation) that
is recorded or. a conventional compact disc is 1 . 5`~Ibps, so that data
inADTS format generally 25 uses a lower transfer rate than PCM. The data
construction 34   27 November 2003 WO 00I74061 Pi~f/~r'P00I033ti~3 of a
sequence of AGB-FP,r~:Es is the same as the sequence of audio frames
included in an audio data transport stream distributed by an electronic
music distribution servi~~e. This means that the audic data transport
stream to be stored 5 as AOB_FRAME sequence is encoded according to
MPEG2-ACC standard, encrypted, and transmitted on a public network to the
consumer. AOB files are produced by dividing the transmitted audio data
transport stream into a sequence of AOB FRP.MEs and storing these AOB
FRiIMEs. 10 {3-3 10-1 11} M~EG2-AAC MPEG2-AAC is described in detail in
ISO/IEC 13818-7:1997(E) "Information Technology - Generic Coding of Moving
Pictures and Associated Audio Information - Part7 15 Advanced Audio Coding
(AAC)". It should be noted that audio objects can only be compressed
according to MPEG2-AAC using the parameters in the parameter table showy.
in FIG. 11A that is defined in ISO/IEC13818-7. This parameter table is
composed of 20 "Parameter" column, a "Value" column, and a "Comment"
column. The legend "profile" in the Parameter column shows the only
LC-profile can be used, as stipulated under ISG/IEC l3838-7. The legend
"sampling frequency~index" in the 35 Parameter
columnshowsthatthesamplingfrequencies"48kHz, 35   27 November 2003 WO
CCl7dC61 



PCT/,7PCC10330C ?4.1k.'-az, 32kHz, 24kHz, 22.OSkHZ, and l6kHz" can be used.
The legend "numbe =of data block in-frame" in the Parameter colu~-nn shows
that the ratio of one header to one raw data block is used. 5 Note that
while this explanation describes the case where AOB FRiIMEs are encoded
according to MPEG-AAC format, ACB FRzIMEs may instead be encoded according
to another format, such as MPEG-Layer3 (MP3) format or Windows Media
Audio(WMA). When doing so, the parameters shown in the 10 parameter tables
of FIG. 11B or FIG. 11C must be used. {3-3 10-2 12} Composition of an AOB
FRAME While each AOB 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 MPEG2-AAC is a variable bitrate (VBR) encoding method, the data
length of the audio data in each AOB FRAME wil 1 vary. The following
describes the compositicn of an AOB FRAME, with reference 20 to FIG. 12.
The firs t level in FIG. 12 shows the overall composition, while the second
level shows how each part of an AOB-FRAME is encrypted. As can be seen from
the drawing, the ARTS header corresponds to a non-encrypted part. The audio
data 25 includes both an encrypted part and a non-encrypted part. 36   27
November 2003 w~ oenaasi PCi'1JP001033ut~ The encrvptedpart of t_Ze audio
data is composedof a plurality of eight-byte pieces c. encrypted data, each
of which is produced by encrypting an eight-byte piece of audio data using
a 56-bit FileP;ey. When encryption is performed on 5 6~-bit pieces oz audio
data, the nor.-encrypted part of the a~dio data is simply a final part of
the data that cannot be encrypted due to i.t being shorter than 64 bits.
The third level in FIG. 12 shows the content of the ADTS header that is in
the non-encrypted part cf the AOB FRAME . 



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 AOB-FRFME, and
the sampling frequency used when the audio data was encoded. 15 {3-3 SO-3
13} Setting of the Byte Izngth of an AOB FRAME FIG. 13 shows how the byte
length of the audio data in each of three AOB FRAMES is set. In FIG. 13,
the data length of audio data#1 included in AOB FRAME#1 is xl, the data
length of audio data#1 included in AOB FRAbfE#2 is x2, 20 and the data 1
ength of audio data#1 included in AOB-FRAME#3 is x3. hhen the dato lengths
xl, x2, and x3 are a11 different, the data length xl will be written in the
ADTS header of AOB_FRA:`4E#1 ( the data length x2 will be written in the
ADTS header of AOB FRAME#2, and the data 1 ength x3 will be written 25 in
the ADTS header of AOB FRAME#3. 37   27 November 2003 'J~O 001740fi1
PCT/JP00/03300 Al though the audio data is encrypted, the ADTS header is
not, so that a playback device can know the data length or the audio data
in an AOB FRAME by reading the data length give.^. in the ADTS header of
the AOB FRAME. 5 This completes the explanation of an AOB-FRAME. iB-3 10-4)
AOB EI~NT The following describes the AOB ELEMENT shown on the fourth level
in FIG. 10. 10 An "AOB ELEMENT" is a group or consecutive AOB_FRF~vlEs .
The number of AOB FRAMES in an A0B ELEMENT depends on the value set as the
sampl?ng_frequency index shown in FIG. I IA and the encoding method used.
The number of AOB-FRAMES in an AOB ELEMENT is set so that the total
playback time 15 of the included AOB FRAMES will be around two seconds;
with:. _, this r_umber depending on the sampling frequency and encoding
method used. { 3-3 10-5 14 } Number of AOB FRA~'~lEs in an AOB
ET~'G'M~.N'T' 20 FIG. 14 shows the correspondence between the sampling 



frequency and the number of AOB FRAMES included in an AOB ELE;wiENT. The
r_tu-lber N given in FIG. 14 represents the playback period of an AOB
ELEMENT in seconds . When MPEG-ACC is used as the encoding method, the
value of N is "2". 25 When the sampling frequency is 48kHz, the number of
38   27 November 2003 wo onaosl Pt-r~;rraoro~soo AOB_FR~irs incl uded in
anAOB ELEriIENT is given as 94 (=47*2) , while when the sampling_frequency
is 44.1kHz, the nuwber of AOB_FRAI~IEs inc'_uded in an AOB ELEMENT ~s given
as 86(=43*2). When the samplinc frequency is 5 32kHz, the number of AOB
FR~MEs i s given as 64 (=32*2) , when the sampling_frequer.cy is 24kHz, the
number of AOB FELAMEs is given as 48(=24*2), when the sampling-frequency is
22 .05kHz, the number of AOB FRAMEs is given as 44 (=22*2) , and when the
sampling frequency is l6kHz, the number of 10 AOB_F R.zIMEs included in an
AOB ELEMENT is given as 32 (=1 6*2 ) . However, when an editing operation,
such as the division of an AOB, has been performed, the number of AOB
FRP.MEs included in an AOB ELEMENT at the start or end 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. i3-3 10-6 15} One
Example of the 20 Plalrback Periods of AOB ELEMENTS and AOB FRAMES FIG. 15
shows one example of the playback periods of 25 AOB ELEMENTS and AOB
FRAMES. The first level in FIG. 15 shows a plurality o. AOB BLOCKS, while
the second level shows a plurality of AOB ELEMENTS The third level shows a
plurality of AOB FRAMES. 39   27 November 2003 WO 00l74963 FC:Th~P00/03300
As shown in FIG. 15, an AOB ELEhIE^iT has a playback period of around 2.0
seconds, while an AOB FRAME has a playback period of 20 milliseconds. The
"TMSRT entry" giver, to each A03 ELEMENT shows that the data length of 5
each AOB ELEMENT is given in the time search table. By referring to the
TMSRT entries, a playback apparatus can perform a forward or backward
search where, for example, ir_termittent bursts of music are played back by
repeatedly playing back 24C milliseconds of audio da to and then skipping ,
10 two seconds of audio data in the desired direction. 



f3-3 10-7} AOB BLOCR Thiscompletesthe explanation ofan AOB ELEMENT. The
following describes the concept of the AOB BLOCKs,shown IS on the third
level of the data construction of an AOB file given in FIG. 10.  Each "AOB
BLOCK" is composed of valid AOB ELEMENTS. Onlv one AOB 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} Restrictiozx of the Time Search Table 25
The following describes in detail why the size of the 40   27 November 2003
1V0 ~3a/7.f061 'P~1'iJP00lf3 ~Ct) time search table is restricted by
limiting the playback period. Trdhen a playback apparatus performs a
forward or backward search, the playback apparatus skips the reading 5 of
two seconds of audio data before playing back 240 milliseconds. When
skipping two seccnds of data, the p 1 ayback apparatus could in theory
refer to the data lengths shown in the ADTS headers of AOB FRAMES, though
this would mean that the playback apparatus wo~~ld have to consecutively 1o
detect 100 (2 seconds/20 milliseconds) AOB FRAMES just to skip two seconds
of audio data. This would amount to an excessive processing load for ti:e
playback apparatus. To reduce the processing 1 pad of a playback apparatus,
the read addresses for data at two-second intervals can 15 be written into
a time search table that is then referred to by the playback apparatus when
performing a forward or backward search. By writing information that
enables read addresses that are two or four seconds ahead or behind to be
found auicklv into the time search tabl a (such information 20 being the
data sizes of AOB ELEbIENTs) , a 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 playback 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 l6Kbps to 144Kbps is 41  



27 November 2003 WO Q0/746~ PCT'SP00/1643f~ used, so that the amour_t of
data played back in two seconds will be in a range from 4KB (=16T_Cbps x
2/8) to 36KB (=144Kbps x2/8) . Since the amount of data played back in two
seconds will be in a range from 4KB to 36KB, the data length of 5 each
entry in the time search table for writing the data length of audio data
needs to be two bytes (=16 bits) long. This is because a 16-bit value is
capable of expressing a number in the range 0-64KB. Cn the other hand, if
the total data size of the time 10 search table needs to be res tricted to
5C4 bytes (this being the data size of the TKTMSRT described later ) , for
example, the maximum number of entries in the time search table car. 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 (=2s*252), or, in other words, 8,, minutes and 2Q 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} Rsgarda.ng AOBs This concludes the description of
AOB-BLOCKS. The following describes AOBs. The AOBs shown on the second
level of c IG. 10 are regions 25 that have invalid areas at either end.
Only one AOB is 42   27 November 2003 `,"i O 00/7461 PLT/3P013/0331it)
present in each AOB file. The in va 1 id areas are regions that are read
and written along wi th the AOB BLOC Ks and are stored in the same clusters
as the AOB BLOCKS. The start and end position of the 5 AOB BLOCKS wi thin
an AOB ar a shown by BITS included in .the navigation data. These BITS are
described in detail later in this specification. This completes the
explanation of what data is stored in an AOB file . The following describes
what kind of content 



10 is played back when the eight AOBs and AOB BLOCKs shown in the AOB file
in FIG. 9 are successively read. {3-3 10-10 16} FIG. 16 shows the playback
content when the AOBs and 15 AOB BLOCKS in this AOB file are successively
read. The first level in FIG. l6.shows the eight AOB files in the
userregion, while the second level shows the eight AOBs recorded in these
AOB files . The third level shows the eight AOB BLOCKS included in these
AOBs. 20 The fifth level shows the titles of five contents composed by
theseAOB files . In this example, the "contents" are the five songs SongA,
SongB, SongC, SongD, and SongE, while the "title" is a music album composed
of these five songs. The broken lines AS1, ASi, AS3, . . . AS7, and 25 AS8
show the correspondence between the AOB BLOCKS and the 43   27 November
2003 WO 00l74061 PCTLT,P00~03300 parts into which the albu.-n is divided,
so that the fourth level in FIG. 16 shows the units used to divide the
music album shown on the fifth level. By referring to the broken lines, it
can be seen that s the AOB B1,OCK included in AOB#1 is a song (SongA) with
a playback period of 6.1 minutes. The AOB BLOCK included in AOB#2 is a song
(SongB) with aplaybackpericdof 3.3minutes. The AOB BLOCK ir_cluded in AOB#3
is a song (SongC) with a playback period of 5.5 minutes. In this way,
"AOBOO1.SA1" to to "AOB003.SA1" each correspond to a different song. The si
xth 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 SongE, and are each treated as a separate playback
unit. 15 Onthe 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 e!nd 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 



44   27 November 2003 'n'O ODI?4U61 PCT,V;IPn0;03?~74~ to a maximum
playback period of 8.4 minutes. This explanation clearly shows that
limiting the playback periods of AOBs as described above restricts the data
size of the tine search table corresponding to each 5 AOB. The following
describesthenavigation data included in each time search table. {3-3
8A,B-2} The navigation data is composed of the two files "SD Audio.PLM" and
"SD Audio.TI~I" mentioned earlier. The 10 file-"SD-Audio.PLM" includes the
PlaylistManager, while the file "SD Audio.TKM" includes the TrackManager.
As mentioned as part of the explanation of the presentation data, a
plurality of AOB files store encoded AOBs, though no other information,
such as the playback 15 period of the AOBs, the names of the songs
represented by theAOBS, or credits for the songwriter (s) , is given. While
a plurality of AOBs are recorded in a plurality of AOB files, no indication
as to theplayback order of theAOBs is provided. To inform a playback
apparatus ef such information, the ZO TrackManager and PlaylistManager are
provided. The TrackManagershows the correspondence between the AOBs
recorded in AOB files and tracks, and includes a plurality of pieces of
track management information that each give a variety of information, such
as the playback 25 period of AOBs and the song r_ames and songwriters of
the 45   27 November 2003 wa oon4osi VariOUS ROBS. 



PCT/3k(ldio33C0 In this specification, the term "track" refers to a
meaningful playback unit for users, so that when copyrighted music is
stored on a flash memory card 31, each song is 5 a separate track.
Conversely, when an "audio book" ;i.e., copyrightedliterature stored as re
corded audio) is recorded on a flash memory 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 AOB files as a
group of tracks. A Playlist sets the playback order or a plurality of
tracks. A plurality of Playlists can be included in the PlaylistMa.nager.
The following describes the TrackManager with :., 15 reference to the
drawings. .. _ _. {17-1 18} Detailed Composition of the PlaylistManager and
TrackManager FIG. 17 shows the detailed composition of the 2o
PlaylistManager and TrackManager in this embodiment as a hierarchy. FIG. 18
shows the sizes of the PlaylistManager and the TrackManager. The right side
of FIG. 17 shows the items on the left side in more detail, with the broken
lines indicating which items are being shown in more detail. 25 As shown in
FIG. 17, the TrackManager is composed of 46   27 November 2D03 WO 00!'406I
PCT~'.TP00103300 the Track Information (TKI) #1, #2, #3, #4 . . . #n, as
shown by the broken line hl. These TKIs are information for managing the
AOBs recorded in AFB files as tracks, and each correspond to a different
AOB file. From FIG. 17, it 5 can be seer. that each TKI is composed of
Track General Information (TKGI), Track Text Information (TKTXTI DA) in
which text ir_formation exclusive to a track can be written, and a Track
Time Search Table (TKTrISRT) that serves as a time search table. iD From
FIG. 18, it can be seen that each TKI has a fixed size of l,024 bytes,
which means that total size of the TKGI and the TK.TXTI_DA is fixed at 5l2
bytes due to the size of the TKTMSRT being fixed at 512 bytes. In the
TrackManager, a total of 999 TKIs can be set. IS As shown by the broken
line h3, 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 TKIs shown in FIG. 17 correspor_d 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 TrackA to TrackE, the large frame on
the second level shows the TrackManager, while the third and fourth 25 1
evels show the eight AOB files given in FIG. 16. The eight 47  



27 November 2003 i'S'O D0174D61 QCTIJPDOi0330D AOE files are recorded in
the eight AOBs shown in FIG. 16, and compose a music album includi ng
tracks TrackA, TrackB, TrackC, TrackD, andTrackE. The second level shows
the eight TKIs. The numbers "1", "2", "3", "4" assigned to each TKI 5 are
the serial numbers used to identify each TKI, with each TKI corresponding
to the AOB file that has been given the same serial number
001,002,003,0C4,005 . . With this in mind, it can be seen frori FIG. 19
that TKI#1 corresponds to the file "AOBOO1.SA1", that TKI#2 10 corresponds
to the file "AOB002.SA1", TKI#3 corresponds to the file "AOB003.SA1", and
TKI#4 corresponds to the file "AOB004.SA1". The correspondence between TKIs
and AOB FRAMES is shown by the arrows TAi, TA2, TA3, TA4 in FIG. 19. 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 TRTMSRT 20 The following describes the
information that applies to single AOBs recorded in AOB files, starting
with the TKTMSRT. FIG. 20 shows the data composition of the TKTMSRT in
detail. The right side of FIG. 20 shows the detailed data 25 composition of
the time search table header (TMSRT Header) . 48   27 November 2003 WO
00I74061 PCTlJP00/03300 In FIG. 20, the TMSRT Header has a data size of
eight bytes, and is made up of three fields. The first two bytes are a
TMSRT ID, the next two bytes are reserved, and the final four bytes are a
Total TMSRT entry Number. 5 A unique ID for identifying the TMSRT is
recorded ? n the "TMSRT ID". The total number of TMSRT entries in the
presen t TMSRT is recorded in the "Total TMSRT_entry Number" . ~i7-3 21-i}
Specific Example of the TRTaSRT 10 The following describes a TKTMSRT in
detail. FIG. 21 shows one exa.n~le of a TKTMSRT. The left side of FIG. 21
shows anAOB, while the right side shows the corresponding TKTMSRT. The AOB
on the left side of FIG. 21 is composed of a plurality of AOB ELEMENTS
numbered #1, #2, #3 .-. 15 #s that occupy the regions numbered ARl, AR2,
AR3 . . ARn to the right. The numbers such as "0", "32000",
"64200",."97000", "1203400", and "1240000" show the relative addresses of
areas ARl, 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 a position that is at a dis Lance "32000" from the start of the
AOB BLOCK, while AOB ELEMEN T #3 is recorded at a position that is at a
distance "64200" from the start of the AOB BLOCK and AOB ELEMENT#n-1 is 25
recorded at a position that is at a distance "1203400" from 49   



27 November 2D03 1V0 00/74061 YC"1'/JP00/03300 the start of the AOB BLOCK.
It should be noted that the distance between each occupied region. and the
start of the AOB BLOCK is not a multiple of a certain value, meaning that
the regions 5 occupied byAOB ELEMENTS are not of the same size. The reason
the occupied regions have different sizes is that the varying amounts of
data are used to encode each A03 FRAME. 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 i n an AOB when
performing a j ump to the start of an AOB 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-ARI;;
AR2; 15 AR3 . . . ARn-l, ARn occupied by each AOB ELEMENT and TMSRT
entry#l,TMSRT entry#2,TMSRT entry#3 : . .- " .... TMSRT entry#n-l, TMSRT
entry#n. In other words, the size of the region AR1 occupied by AOB
ELEMENT#1 is written in the TMSRT entry#l, while the sizes of the regions
AR2 and 20 AR3 occupied by AOB ELEMENT#2 and AOB ELEMENT#3 are written in
the TMSRT entries #2 and #3. Since the occupied area AR1 takes up the
region from the start of theAOB to the s tart of the AOB ELEMENT#2 "32000"
, the size "32000" (=32000-C) is written in the TMSRT entry#1. 25 The
occupied area AR2 takes up the region from the start b0   27 November 2003
r~'o aanaasa YC a;.~P~01033G~J of the AOB ELEMENT#2 "32000" to the start of
the AOB ELEMENT#3 "64200", so that the size "32200" (=64200-32G00) is
written in the TMSRT entry#2. The occupied area AR3 takes up the region
from the start od 5 the AOB ELEMENT#3 "6420C" to the start of the AOB
ELEMENT#4 "9 i000", so that the size "32800" (=97G00-6420G) is written in
the TMSRT entry#3. In the same way, the occupied area ARn-1 takes up the
region from the start of the 



AOB ELEMENT#n-1 "120340U" to the start of the AOB ELEMENT#n 10 "124G000",
the size "36n'00" (=1240000-l203400) is written in the TMSRT entry#n-1.
Q17-3 21-2} How the TKTMSRT is read In this way, the data sizes 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 8.4 minutes, the
total number of AOB ELEMENTS included in a single AOB is limited to a
predetermined nu.-nber ("252" as shown in FIG. 20) or less. Since the
number of AOB ELEMENTS is 20 restricted, the number of TMSRT entries
corresponding to AOB ELEMENTS is also restricted, which restricts the size
of the TKTMSRT including these TMSRT_entries to within a predetermined
size. Since the size of the TKTMSRT is restricted, a playback apparatus can
read and use TKIs in 25 the following way. 51   27 November 2003 W O
00/7406d PCTiJf!D0; 033flfl The playback apparatus reads a certain A03 and
on commencing playback of the AOB, reads the corresponding TKT_ and stores
it in a memory. This corresponding TKI is kept in the memory while the
playback of this AOB centi rues . 5 Once the playback of the AOB ends, the
following AOB is read, and when the playback of this AOB commences; the
playbaclc apparatus overwrites the TKI corresponding to this following AOB
into the memory in place of the old TKI: This next TKI is kept in the
memory while the playback of 1o this following AOB continues. By reading
and s Coring TKIS in this way, the necessary 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 35
the present embodiment describes the case where,the data length from the
first address of ar_ AOB ELEMENT to the first address of the next AOB
ELEMENT is written in the TMSRT-entry, relative addresses from the start of
the AOB BLOCK to the first addresses of AOB ELEMENTS may be written in
there 2o instead. (17-3,21-3} Specifying a Cluster Including an AOB
ET.F'.rn~'nT'r The following describes how an AOB ELEMENT may be read 25
using the TKTMSRT. The TKTMSRT includes the size of each 52 



27 November 2003 `N~ 007a063 ~Tl.TP00/0330iS AOB ELEMENT, so that when ACB
ELEMENT#y, cahich is the y"' AOB ELEMENT from the start of an AOB, is to be
read, the clusteru that satisfies Equation 1 given below is calculated, and
data positioned with the offset v from the start of 5 the cluster a is
read. ~quation 1 Cluster a = (Total of the TMSRT entries from AOB EZEMENT~1
to AOB ELEMENT~y-1 + DATA Offset) / Cluster size 10 Offset v = (Total of
the TrISRT entries from AOB ELEMENT#1 to AOB ELEMENT#y-1 + DATA Offset) mod
Cluster size where c=a mod b indicates that c is the remainder produced
when a is divided by b 15 The DATA Offset is written in the BIT and
is'described later in this specification. {17-4} TRTAI DA 20 This comple
tes the explanation of the time search table (TKTMSRT). The following
describes the Track Text Information Data Area (TKTXI DA) recorded in the
upper part of the TKTMSRT. The Track Text Information Data Area (TKTXTI DA)
is 25 used to store text information showing the artist name, 53   27
November 2003 W O 00l74061 fL'I';JPOfl1033flU album name, mixer, producer,
and other such information. Thi s area is provided even when such text
information does not exist. 5 {17-5} TKGI The following describes the TKGI
recorded in the upper part of the TKTXI DA. In FIG. 17, several sets of
information shown as the identifier "TKI ID" of the TKI, the TKI number
"TKIN", the TKI si ze "TKI SZ", a lir_k pointer i0 to the next TKI "TKI LNK
PTR", block attributes "TKI BLK ATR", a playback period "TKI_PB TM", the
audio attributes "TKI AOB ATR", an "ISRC", and block information "BIT".
Note that only some of this information has been shown in FIG. 17 to
simplify the representation. 



15 {17-5 22-1} TKGI The following describes the composition of a TKGL 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 AOB ATR"and "ISRC"are clearlyshown. {I7-5 22-2} TRI ID
25 A unique ID for a TKI is written in the "TKI-ID". In 54   27 November
2003 W~J OOrdObi P~T:~'OO103300 the present embodiment, a two-byte "A4"
code is used. {17-5 22-3} TKSN A TKT_ number in the range cf 1 to 999 is
written it 5 the "TKIN". Ncte that the TKIN of each TKI is unique. In the
present embodiment, the position of each TKI in the TrackManager is used as
the TKIN. This means that "1" is written as the TKI number of TKI#1, "2" is
written as the TKI naiiioer of TKI#2, and "3" is written as the TKI
nu~-nber 10 of TKT_#3. {17-5 22-4} TRI-SZ The data si ze of the TKI i n
byte units is written in the "TKI SZ" . 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} TiCI I~IK PTR The TKIN of the TKI to which
the present TKI is linked 20 is written in the "TKI hNK 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 A03 files, these AOB files
will be managed as a s i ngle track by linking the plurality 25 of TKIs
that correspond to these AOB files. To link a 55   27 November 2003 CVO
OOI74A61 PCTIJP00lOz3il0 plurality of TKIs, it is necessary to show the TKI
of the AOB file that follows after the AOB file of the present TKI.
Accordingly, the TKIN of the TKI that follows the present TKI is written in
TKI LNK PTR. 



5 {17-5 22-6 19} Tea LNK PfR The following describes the settings made for
the TKI LNK PTR in the eight TKIS shown in FIG. 19. The track 10-
information. numbered #1 to #3 and #8 each correspond to separate tracks,
so no information is set in their TKI LNK PTR. The track information
TKI#4,TKI#S,TKI#6,TKI#7 correspond to the four AOB files that compose
TrackD, so that the next track information 15 is indicated in the TKI LNK
PTR of these TKIs.--As shown by the arrows TL4, TLS, and TL6 in FIG.,19,;
"TKI#5" is-set in theTKI LNK_PTRofTKI#4, "TKI#6"is set in theTKI 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 AOB files and so find out that the four TKIs
TKI#4 to TKI#7 and the four AOB files "AOB004.SA1" to "AOB007.SA1" compose
a single track, TrackD. W 56   2T November 2003 wo oo,~aom PCTLTPCC/C33CC
(17-5 22-7} TXI BLK ATR The attributes of present TKI are written in the
"TKI BLK ATR". In FIG. 22, the information shown within the broken lines
extending form the TKI BLK ATR shows the 5 bit composition of the TKI BLK
ATR. In FIG. 22, the TKI BLR ATR is shown as being 16 bits long, with the
bits from b3 to b15 being reserved for future use. The three bits from bit
b2 to b0 are used to show the attributes of the TKI. 10 When one TKI
corresponds to a complete track, the val ue "00b" is written. ir. the TKI
BLK ATR (this setting is hereafter referred to as "Track"). When several
TKIs correspond to the same track, the value "001b" is written in the
TKI_BLR ATR of the first TKI (this setting is hereaf ten 15 referred to as
"Head of Track" ) , the value"010b" is written in the TKI_BLK ATRs of the
TKIs that correspond to AOBs in the middle of the track (this setting is
hereaf ten referred to as "Midpoint of Track") , and the value "011b" is
written in the TKI BLK ATR of the TKI that corresponds to the AOB 20 at the
end of the track (this setting is hereafter referred to as "End-of Track" )
. When a TKI is unused but 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 is hereafter referred to as "Unused" ) . When a TKI is unused 25
and no TKI region exists, the value "101b" is written in 5? 



27 November 2003 Wfl Q0174051 the TKI BLK ATR. PCT/,1 r3~i(33300 {17-5 22-8
19} Example Setting of the TKI BZ,K ATR The followir_g describes the
settings of the 5 TKI BLK ATR for each TKI ir. the example shown in FIG.
19. By referring to the TKI BLK ATR of each TKI, it can be seer. that the
four pairs TKI#1 ("AOBOO1.SA1"), TKi#2 ("AOB002.SA1"), 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 is set at "End of Track", and the TLK BLK ATR of TKI#5 aad
TKI# _6 is set at "Midpoint of Track" . 15 This means that the AOB file
("AOB004.SA1") corresponding to TKI#4 is the start of a track, the AOB
files ( "AOB005: 5A1" ) . and ("AOB006.SA1") corresponding to TKI#5.and
TKI#6 are midpoints of the track, and the AOB file ("AOB007:SA1")
corresponding to TKI#7 is the end of a track. 2o By classifying the
combinations of TKI and corresponding AOB file in accordance with the
settings of theTKI BLK ATRin the TKT_, it can be seen that the combination
of TKI#1 and "AOBOOI.SAl" composes a first track (TrackA) . Likewise, the
combination of TKI#2and"AOB002.SA1"composes 25 a second track (TrackB) and
the combination of TKI#3 and 58   27 November 2003 W O 00406i
PCT/3POOI03300 "A0B003.SA1" composes a third track (TrackC). The
combination of TKI#4 and "AOB004.SA1" composes the first part of the fourth
track (TrackD) , the combinations of TKIrS with "AOBOOS.SA1" and TKI~6 with
"AOBC06.SA1" compose 5 central parts of TrackD, and the combination of
TKIn7 and "AOB007 . SA1 " composes the end part of TrackD. Finally, the
combination of TKIn8 and "A03008. SAl" composes a fifth track (TrackE). ~0
(17-5 22-~} TKI PS TM The playback period of the track (song) composed of
the AOB recorded in the AOB file-correspording to-a TKI is written in the
"TKI PB TM" in the TKI. When a track is composed of a plurality of TKIs,
the 15 entire playback period of the track is written in the TKT_ PB TM of
the first TKI corresponding to the track, while the playback period of
the.cerresponding AOB is written into the second and following TKIs for the
track. 20 { 17-5 22-10 } TICI AOB ATR The encoding conditions used when
producing an AOB, which is to say information such as ( 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 59   



27 November 2003 wo oorao61 pcrtmoaiassoo bit composition of the TKI AOB
ATR is shown within the brcken lines that extend from the "TKI AOB ATR" in
FIG. 22. In FIG. 22, the TKI AOB ATR is composed of 32 bits, with the
coding mode being written in the four-bit field 5 from bit b16 to bit b19.
When the AOB is encoded according -. to MPEG-2 AAC (wi thADTS header) , the
value "0000b" is written into this field, while when the AOB is encoded.
according to MPEG-layer 3 (MP3) , the value "0001b" is written. When the
AOB is encoded according to Windows Media Audio (WMA) , 1o the value
"COlCb" is written in this field. The bitrate used when encoding the AOB is
written in the eight-bit field between bit b15 and bit b8. When the A03 is
encoded according 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 . AOB is encoded according to MPEG1-layer 3 (MP3) BSF,
a:value :: between "16" and "80" is written into this field; while when the
AOB is encoded according to Windows Media Audio 20 (WM.n), a value between
"8" and "16" is written. The sampling frequency used when encoding the AOB
is written in the four-bit field between bit b7 and bit b4. When the
sampling frequency is 48kHz, the value "0000b" is written in this field.
When the sampling frequency is 25 44.1kHz, the value is "0001b", when the
sampling frequency 60   27 November 2003 'rfO 00I^40E,1 PCTIJ~00/033fu is
32kHz, the value "0010b", when the sampling frequency is 24kHz, the value
"0011b", when the sampling frequer_cy is 22.CSkHz, the value "0100b", and
when the sampling frequency is l6kHz, the value "0101b". 5 The number of
channels is written in the three-bit field from b,_t b3 to bit bl. When one
channel (i.e., monaural) is used, the value "000b" is written in this
field, 



while when two channels (i.e., stereo) is used, the value "001b" is written
in this field. to The twelve-bit field frombit b31 to bit 20 is reserved
for future use, as is the bit bC. {17-5 22-11} ISRC An ISRC (International
Standard Recording Code) is 15 written in the TKGI. 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 (#12) being written into the four-bit field between bit b4 ar_d 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 b12 and bit b23. A
Year-of-Recording code (ISRC#6, #7) is written in the 25 eight-bit field
b24 and bit b31. sa   27 November 2003 W3 00I'4061 ~C: fIJP00103300 The
First Owner Code (ISRC #3, #4, #5) is written in the six-bi t fiel d
between bit b32 and bit b3 7 , the six-bit field between bit b40 and bit
b45, and the six-bit field between bit b48 and bit b53. The Country Code
(ISRC #1, 5 #2, #3) is written in the six-bit field between bit b56 and bit
b61 and the six-bit field between bit b64 and bit b69. A one-bit Vali dity
flag is written in a one-bit field composed of bit b79. A detailed
description of ISRC can be found in IS03901:1986
'Documentation-International 1o Standard Recording Code (iSRC)". {?7-5
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. w.... As shown in FIG. 23A, a BIT is composed of a DATA OFFSET
field that occupies a region from the 60th 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 from the 68th byte to the 71st
byte, an FNs lst 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 62   27 November 2003 ~fO Q0/74061 PCT/3f901d133(b~> byte to
the 79th byte. Each of these fields is described in detail below. ;i7-S
22-12 23A-2} DATA Offset 5 The rel ative address of the start of an AOB
BLOCK from t_~e boundary between clusters is written in the "DAT=. Oc^FSET"
as a value given in byte units . This expresses the size of an invalid area
between an AOB and the AOB BLOCK. As or_e exanple, when a user records a
radio broadcast on 10 a flash memory card 31 as AOBs and wishes to delete
an intro part of a track over which a DJ has.spoken, the DATA OFFSET in the
BIT can be set to have the track played back without the part including the
DJ's voice. 15 Q17-5 22-12 23A-3} SZ DATA The data length of an AOB BLOCK
expressed in byte 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 included in an AOB BLOCK is written in
"TMSRTE Ns". 25 63   



27 November 20D3 bVfD00I74061 Pi_T/JfCOY03300 {17-5 22-12 23A-5} "FNS 1st
TMSRTE", "P2ls mast TMSRTR" , "F'Ns Middle TMSRTE, The number of A03
FRAi4SEs included in the AOB ELEMENT positioned at the start of a present
AOB BLOCK is written 5 in "FNS 1st TMSRTE". The number of AOB FRAMES incl
tided in the AOB ELEMENT positioned at the end of the present AOB BLOCK is
written in "FNs Last TMSRTE". The number of AOB FRAMES included in each AOB
ELEMENT 10 apart from those at the start and the end of the present AOB
BLOCK, which is to say AOB ELEMENTS in the middle of the AOB BLOCK, is
written in "FNS Middle TMSRTE". The playback period of an AOB ELEMENT is
written -i n the format shown in FIG. 23C in the "TIME LENGTH" field 15 to
an accuracy in the order of milliseconds.-As;shown.in FIG.-23C,-the-"TIME
LENGTH" field is 16-bits_long.- When the. encoding. method used in MPEG-ACC
or MPEG-Layer3, they playback period of an AOB ELEMENT is two seconds, so
that the value "2000" is written in the "TIME LENGTH" field. 20 {17-5 22-13
23B} FIG. 23B shows the number of AOB FR.~MEs indicated by "FNS Middle
TMRTE". In the same way as FIG. 14, FIG. 23B shcws the relationship between
the sampling frequency and 25 the number of AOB FRAI~IEs included in an AOB
ELEMENT in the 64   27 November 2003 W'~~ OD/74D61 Pfi'ThlPDO/D330? middle
of an AGB BLOCK. 



The relationship between the sampling-frequency and the nu~-nber of frames
included in the AOB ELEMEriT shown in FIG. 23B is the same as that shown in
FIG. 14, which is 5 to say, the number of frames in an AOB ELEMENT depends
on the sampling frequency used. The number of frames wry tten in "FNs lst
TMSRTE" and "FNs Last TMSRTE" will fundamentally be the same as the number
written in "FDIS Middle TMSRTE", though when an invalid area is present t0
in the AOB ELEMENTS at the start and/or end of an AOB BLOCK, the values
given in "FNS-1st TMSR.TE" and/or "FNS Last TMSRTE "will differ from the
value in "FNS Middle TMSRTE". 15 ;17-5 22-14 24} Example of a Stored AOB
ET.FMF'.TS'~' FIG. 24 shows the clusters 007 to OOE that store the AOB
composed of AOB ELEMENT#1 to AOB ELEMENT#4. The following describes the
settings in the BIT when an AOB is stored as shown in FIG. 29. AOB
ELEMENT#1 to 20 AOB ELEMENT#4 that are stored in cluster 007 to cluster 00E
are indicated in FIG. 24 by the triangular flags, with TMSRT entries being
set ir. the TKI for each of AOB ELEMENT#1 to AOB ELEMENT#4. In this
example, the first part of ACB ELEMENT#1 at 25 the start of the AOB is
stored in cluster 007, while the 65   27 November 2003 W~D 00/7406I
PCTI,TYOC/03300 last part of AOB ELEMEPv'T#4 at the end of the AOB is
stored in cluster 00E. The AOB ELEbiENTS #1 to #4 occupy the region between
md0 in cluster 007 to md4 in cluster 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 from the start of cluster 007 to the end of cluster 00E, and so does
not indicate that there are the invalid areas ud0 and udl in cl usters 007
and GOE that are not occupied by an AOB ELEMENT. Cn the other hand, the AOB
also includes the parts 10 ud0 and udl that are present in clusters 007 and
00E but are not occupied by AOB ELEMENT#1 or A03 ELEMENT#4. The DATA Offset
given in 'the BIT gives the iengt'tI of the unoccupied region ud0, which is
to say, a position value for the start of the AOB ELEMENT#1 relative to the
start 15 of cluster 007. In FIG. 24, the AOB ELEMENT#1 occupies a region
from md0 in cluster 007 to mdl in cluster 008. This AOB ELEMENT#l does not
occupy a11 of cluster 008, with the remaining part of the cluster being
occupied by 20 AOB ELEMENT#2. AOB ELEMENT#4 occupies a region from md3
midway through cluster 00C to md4 midway through cluster 00E. In this way,
AOB ELEMENTS may be stored across cluster boundaries, or in other words,
AOB ELEMENTS can be recorded without regard for the boundar_es between
clusters. The 25 "FNS 1st TMSRTE" i n the BIT shows the number of frames in
66   27 November 2003 WxJ 00/7a061 PCx'IJp00/033t;0 AOB ELEMENT#1 that is
located in clusters OG7 and C08, while the "FNs Last TMSRTE" in the BIT
shows the number of frames in AOB ELEMED7T#4 that is lccated in clusters
00C to 00E. In this way, AOB ELEMENTS can be freely positioned 



5 without regard for the boundaries between clusters: The BIT provides
informatics showing the offset from a cluster boundary to an AOB ELEMENT
and the nu~^tber of frames in each AOB ELEMENT. 10 {17-5 22-lA 25} Use of
the D7umber of Frames given in each AOB EL.~~N'r (part 1) The following
describes how the r_u:nber of frames in each AGB ELEMENT given in the BIT
is used. This number of frames given in the BIT is used when forward or
backward 15 searchisnerformed. Asmentionedearlier, suchoperations play back
240 milliseconds of data after first skipping data with a playback period
of two seconds. FIG. 25 shows howAOB FRAME#x+l, whichshouldbeplayed back
next, is set when performing forward search starting 20 from an AOB FRAME#x
in an AOB ELEMENT#y in an ACB. FIG. 25 shows the case when a user selects
forward search during the playback of AOB FRAME#x included in ACB
ELEMENT#y. In FIG.25, "t" representstheintermittent pl ayback period (here,
240 mill iseconds) , "f (t) " shows the 25 number of frames that correspond
to this intermittent 67   27 November2003 WO CCi?4061 PCTLiPCCl033CC
playback period, "skip time" shows the length of the period
thatshouldbeskippedbetweenintermittentplaybackperiods (here, two seconds),
"f(skip time)" shows the number or frames that correspond to this skip
time. Intermittent 5 playback is achieved by repeating the three procedures
( 1 ) , (2), and (3) described below. (1 ) The playback apparatus refers to
the TMSRT entry in the TKTMSRT.and jumps to the start of the flag symbol 10
(AOB ELEMENT). (2) The playback apparatus performs playback for 240 



milliseconds. ~5 (3) The playback apparatus jumps to the.start of he next
flag symbol (AOB ELEMENT). The AOB FRP.ME#x+1 that exists 2s+24Dms from
theAOB FRAME#x included in the AOB ELEMENT#y will definitely be present in
the AOB ELEMENT#y+1. When specifying the 20 AOB FRAME#x+1 that is 2s+240ms
from the AOB FRAME#x, the first address ef the next AOB ELEMENT#y+1 can be
immediately calculated by reading a TMSRT entryfrom the TKTMSRT,though a
playback apparatus cannot know the number of AOB FRAMES from the start
address of the AOB ELEMENT#y+1 to the 25 AOB FRAME#x+? from the TMSRT
entry,alone. 68   27 November2003 yvo oor~nosi rcn.rnooios3o-o To calculate
this nu.-nber of AOB FRAMES, i t is necessary to subtract the total number
of frames included in the AOB_ELEMENT~y from the total of (1) the number#x
showing the position of the AOB FRAbIETx relative to the start of 5 the AOB
ELEMENT#y, (2) f (t) and (3) f (skip time) . To simplify the calculation of
the relative frame position of AOB FRAME~x+lin AOB ELEMENTtty+1, the "FNS
lst TMSRTE", "FNS Middle TNISRTE", and "FNs Last TMSRTE" for each AOB
ELEMENT are written in the BIT, as mentioned above. i0 t'_7-5 22-15 26A}
l7se of the Number of Frames given in each AOB EZEMENfi (part 2) The number
o` frames written in the BIT is also used when the playback apparatus
performs a time search function 15 where playback starts at a point
indicated using a time w 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 playback is to commence froma time
indi catedbythe user, the indicated 20 time (in seconds) is set in the Jmp
Entry field, and playback should begin from an AOB ELEMEDIT#y and an
AOB_FRA~IE position x that satisfy Equation 2 given below. Equation 2 25
~Tmp En try (sec)=(FNS-1st TMSRTE-F~F2Is middle TMSRTE*y-F 69 



27 November 2003 WrJ 00I74062 x)*20msec PCTl:YOOIfl330D Since the "FNs ist
TMSRTE" and "FNs Middle TMSRTE" are provided in the BIT, these can be
substituted into 5 Equation 2 to calculate the AOB ELEMENT#y and AOB
FRPME#x. Having done this, a playback apparatus can refer to the TKTMSRT 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
from this first 10 address. On finding the xth AOB-FRAME, the playback
apparatus starts the playback from this frame. In this way, 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.ao: 15
search.for the ADTS header parts of AOB FRAMES, and only, needs to perform
the search in AOB ELEMEN.Ts that are given.) in the TMSRT entries 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 time 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 70   27 November 2003 LVO 00I74061 ;;crsation
3 PCT!SPOOI0330G Jmp Entry (in seconds) _ Playback period from AOB#1 to
AOB#n + (FNs^lst TMSRTE(#n+1)+FNS middle TMSRTE(#n+1)*y+x)*20m 5 sec The
total playback period of the AOBs from.AOB#1 to AOB#n is as follows. Total
Playback Period from AOB#1 to AOB#n = 10 ["FPds lst TMSRTE"(#1)+"FNs Middle
TMSRTE"(#=)*(Nu tuber of TMSRT entries(#1)-2) + "FNs Las-TMSRTE"(#1) + "FNs
lst TMSRTE"-(2j+("FNs Middle_TMSRTE"(#2)* Number of TMSRT entries (#2)-2) +
"FNs Last TMSRTE"(#2) + "FNs lst TMSRTE" (#3) + ("FNs Middle TMSRTE"-(#3)*
Nunber 15 of-TMSRT entries (#3) -2)+"FNs Last TMSRTE" (#3) . . . + "FNs lst
TMSRTE"(#n)+ (^FNs Middle-TMSRTE"- (#n)Number of TMSRT entries (#n)-2) +
"FNs Last TMSRTE"(#n)-] *20msec Having calculated an AOB#n, an AOB
ELEMENT#y, and 20 AOB FR.~iE#x that satisfy Equation 3, the playback
apparatus refers to the TKTMSRT corresponding to the AOB#n+l, searches for
the xth AOB FRAME from the address at which the (y+2)t'' AOB ELE!`~iENT
(i.e., AOB ELEMENT#y+2) is positioned, and starts the playback from this
xt" AOB FFLAI~IE. 25 71 



27 November 2003 wo oonoba PCTIJPOOIU33G0 {17-5 22-16 27A, B} Delztion of
an AOB File and a TICS This completes the explanation of all of the
information included in the TKI. The following describes how the TKI is
updated in the following four cases . In the 5 first case (easel} , a 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
selected and combined into a single track. Finally, in the curth case
(case4) , one track is divided to produce l0 two tracks. The foll owing
describes easel where a track is deleted. FIGS. 27A and 27B show the
partial deletion of a track. The example in FIGS. 27A and 27B corresponds
to the TrackManager shown ir_ FIG. 19, and assumes hat the user 15 has
indicated the partial deletion of Track B. The;AOB corresponding to TrackB
is recorded in "AOB002.SA1", which is associated with TKI#2 . This means
that the deletion of "AOB002 . SA1" is accompanied by the setting of
"Unused" into the TKI BLK ATR of TKI#2. This state where "AOB002.SA1" 20
has been deleted and "Unused" has been set into the TKI BLK ATR of TiCI#2
is shown in FIG. 27B. Since "AOB002 . SAl" has been deleted, the region
that was formerly occupied by "AOB002 . SAl " is freed to become an unused
region. As mentioned above, the other change is that "Unused" is 25 set in
the TKi BLK ATR of TKI#2. 72   27 November 2003 3'10 00,'7C61 P~'('i;
TF001G3~0!9 Q17-5 22-I7 28A,B} Assignment of 2KIs ahen a new AOB is
re~o~aaa The following describes case2 where a new track is 5 recorded
alter the deletion of a track. 10 15 20 25 FIG. 28A shoas the TrackManager
a_ter the deletion of tracks has been t~erformed several times. As shown in
F IG. 28A, if the tracks corresponding to TKI#2, TKI#9, TKI#7, and TKI#8
have been deleted, then "Unused" is set in the TKI BLK ATR of these TKI.
While A03 files are deleted 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 whoseTKI BLK ATRs are set at
"Unused" can appear at different places i:a 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. 283 are set as "Unused". In FIG.
29B, the new track to be written is composed 



of four AOBs. The unused TKIs used to record these AOBs are determi nod
according to the DPL TK SRPs cr can be 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 for the new track. ?3   27 November 2003 Wt3 OO1740fi1
PCT/JP00103300 Since these four AJBs compose 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, used to compose the new TrackD is set so as to show the TKI forming
the next part of TrackD, so that as shown by the arrows TL2, TL4, and TL7,
TKI#4 is set in the TKI LNK PTR of TKi#2, TKI#7 is set in the 10 T KI LNK
PTR of TKI#4, and TKI#8 is set in the TKI LNK PTR of TKI#7. After this,
the-files "AOB002..SA1", "AOBOD4.SA1", "AOB007 . SA1", and "AOB008 . SA1"
having the same numbers as TKI#2,TKI#4,TKI#7,TKI#8 are produced, and, the
four.AOBs 15 composing TrackD are stored in these four files: By
appropriately setting the TKI LNK PTRs and TKL 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 track 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 recorded. 25 74   27 November2003 Wfl
DOl7A06i FflT; JF0t710330i7 {17-5 22-18 P9~1,B} Setting ox" TK2 wzen
Combining Two Tracks T~=a following describes the updating of the TKI when
combining tracks (case3). 5 FIGS. 29A and 29B show how the TKIs are set
when twa tracks are combined to produce a new track. The example in FIG.
29A uses the same Track!~Ianager as FIG. I 9 ar_d shows the case when the
user performs an editing operation to combine TrackC and TrackE into a
single track. 



1o In this case, the AOBs that correspond to TrackC and TrackE are recorded
in the AOB files "AOB003.SAi".and "AOBOO8.SA1" which correspond to TKI#3
and TKI#8, so that the TKI BLK ATRs of TKI#3 and TKI#8 are rewritten. FIG.
29B shows the TKI BLK ATR of these TKIS after rewriting. 15 In FIG. 29A,
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 ef Track". By rewriting the TKI BLK ATRs
in this way, the AOB files "AOB003.SA1" and 20 "AOB008.SA1" which
correspond to TRI#3 and TKI#8 end up being treated as parts of a sir_gle
track, the new TrackC. This operation is accompanied by the TKI LNK PTR of
TKI#3 being rewritten to indicate TKI#8. It should be particularly noted
here that while the 25 TKI BLK ATRS in the TKI are rewritten, no processing
is 7a   27 November2003 WO 00/7dflEF F~G1'1,9~fl0/C330fl performed to
physically combine the A08 files "A08003.SA1" and "AOBC08.SA1". This is
because A08 files are each encrypted using different FileKeys, so that when
combining AOB files, it would be necessary to perform two processes 5 for
each AOB file to first decrypt the encrypted AOB file and then to
re-encrypt the result, resulting in an excessise processing load. Also, an
AOB file combined in this way would be encrypted usi ng a single FiieKey,
which would make the combined track less secure tha t the trac',cs used to
produce 10 a. The TKI is origi nally designed so as to suppress the size of
the-TKTMSRT; so that the physical combining of AOB files by an editing
cperation 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 ccmbining of
tracks is performed by changing the TKI BLK ATR attributes as described
abcve, but the AOBs 



that are included in the combined tracks should satisfy 25 the conditions
given below. 76   27 November 2003 Wt) 00/74061 PCTIJP00/033;7 A first
condition is that the AOB that is to compose a latter part of a new track
reeds to have the same audio attributes (audio coding
mode,bitrate,samplingfrequency, number of channels, etc.) as the AOB that
is to compose 5 the first part of the new track. If an AOB has differen+
audio attributes to the preceding or succeeding AOB, th>:; playback
apparatus will have to reset the operation. of the decoder, which makes
seamless (i.e., uninterrupted) playback of consecutive AOBs difficult. to
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
below the requiredr_um'cer for an "FNS Middle TMSRTE" cannot be 1 inked.
AOBS are classified into two types depending on whether 15 a t least one
AOB 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 FF,AMES, 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 AOB FRTIMEs than "FNS Middl =TMSRTE",
and the second condition stipulates that three Type2 AOBs cannot be linked
together. 25 The reason for the second condition is as follows. 77   27
November 2003 



wa oandas~ PCT/JP730/D3300 When the playback apparatus reads AOBs
successively, it is preferable for a sufficient number of AbB FR.~IEs to
accumulate in the buffer of the playback apparatus, though this cannot be
achieved when there are consecutive Type2 5 AOBs. In such case, an
underflow is likely to occur in the buffer of the playback apparatus, so
that uninterrupted playback by the playback apparatus can no longer be
guaranteed. Therefore, in order to avoidsuch underflows, the second
condition stipulating that three or more Type2 70 AOBs cannot be linked
continuously is used. FIG. 30A shows a Typel AOB, while FIG. 30B shows two
examples of Type2 AOBs. In FIG. 30B, both:AOBs are composed of less than
two AOB ELEMENTS, with none of the AOB ELEMENTS including a number of AOB
FRAMES that.is set. for-; an 15 "FNS Middle TMSRTE". Since the
absence,of.an AOB-ELEMENT ~, with the number of AOB FRAMES set for an "FNS
Middle TMSRTE" is the condition by which an AOB is classified as a Type2
AOB, this means that a11 of the AOBs shown in this drawing are classified
as Type2 AOBs. 2o In FIG. 31A, a combining of Typel+TVpe2+Type2+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+Type2+Type2+ 25 Type2+Typei AOBs
into a single track. This combining would 78   27 November 2003 WO ~Or^~Dol
PCTIJP00103300 result in there being three consecutive Tvpe2 AOBs, and so
is prohibited. 5 {17-5 22-18 29A,B-1 32}Combining o Tracks with respect to
co~inations of Typel and Type2 ROBS In the combining of AOBs into a single
track shown in FIG. 31A, if the last AOB i n the first track is a Typel 



AOB, the ce.-nbining can be performed regardless ef whether 10 the first
part of this track is a Tvpel AOB or a Type2 AOB. FIG. 32A sPOws the case
where the last AOB in the first track is a Typel A03 ar_d the first AOB in
the next track is also a Typel AOB. FIG. 32B shows the case where the last
AOB in the first track is a Type1 AOB and the first AOB is in the next
track is a Type2 AOB. As the second condition is satisfied in both of these
'cases, the illustrated tracks car_ be combined into a single track. When
the last AOB in the first track is a Type2 AOB and the preceding AOB in the
first track is a Type 1 AOB; 20 this first track can be combined with a
following track that starts with a Typel AOB regardless of whether the
first AOB in the first track is a Type'_ AOB or a Type2 AOB. FIG. 32C shows
the case where the first track ends with a Typel AOB and a Type2 AOB in
that order and the second 25 track starts with a Typel AOB. FIG. 32D shows
the case where 79   27 November 2003 'NO 0a/74061 ;?CTi,T;?'00J03300 the
first track ends with a Typel AOB and a Type2 AOB in that order and the
second track starts with a Type2 AOB and a Typel AOB i n that order . As
the second condition is satisfied in both of these cases, the illustrated
tracks 5 can be combined into a single track. When the first track ends
with a Type2 AOB and the immediately preceding AOB is also a Type2 AOB,
this first track can be combined with a following track that starts with a
Typel AOB. FIG. 32E shows the case where the first to track ends with two
Type2 AOBS 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
inves tigation is performed to see whether 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. The following describes the
updating of the TKI for case4 where a track is divided 



20 (1`3-5 22.-19 33A,B} Settings for the TRI 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   27 November 2003 wa oanaosi
pcr~.r~ooio~~.oa, in FIG. 27, with the user being ass~,vmed to hare
performed an editi ng operation that divides TrackC into two new tracks,
TrackC and TrackF. When TrackC is to be divided into a new TrackC and
TrackF, the AOB pile "AOB002.SA1" is generated 5 corresponding to TrackF.
FIG. 33A shows that TKIn2 is set as "Unused", with this TKItt2 being
assigned to the newly generated AOB file "AOB002.SA1". (17-B^22-19 33A,B-1
34A, B} Bpdating of the Directory l0 Entries a,~d the FAT Valves When the
AOB file "AOB003.SA1" is divided to produce "AOB002.SA1" the directory
entries and FAT values have to be updated. This updating is explained
below. FIG.'34A shows how the SD-Audio Directory Entry in the SD-Audio 15
Directory to which the AOB file "AOB003.SA1"-belongs is written before the
file is divided. The AOB file "AOB003. SA1" is divided into a plurality of
parts that are stored in clusters 007, 008, 009, 00A . . . 00D, 00E. In
this case, the first cluster number for the 20 AOB file "AOB003 . SA1"
given in the directory entry is written as "007". The values (008), (009),
(00A) . . . (00D), (00E) are also written in the FAT values 007, 008, 009,
00A . 00D corresponding to the clusters 007, 008, 009, 00A 00D. 25 When the
AOB file "ACB003. SA1" is divided so that its 81   27 November 2003 1'1'O
44/749b4 PCTI,TPa4143344 latter part becomes the new AOB file "AOB002.SA1",
a "filename", a "filename extension" and a "number of first clusters in
file" for the new AOB file 'AOB002.SA1" are added to the SD-Audio directory
entry. FIG. 34B shows how 5 the SD-Audio Directory Entry in the SD-Audio
Directory to which the AOB file "AOB003.SA1" belongs is written after 



the AOB file "AOB003.SA1" has been divided. In FIG. 34B, the cluster 00F
stores a copy of cluster 00B that includes the boundary indicated by the
user when 10 dividing the file. The parts of the AOB file "AOB002.SA1" that
fol iow the part included in the cluster 00B are stored in the clusters
00C, 00D, 00E as before. Since the first part of the AOB file "AOB002. SAl"
is stored in the. cluster 00F and the remaining parts are stored in-the
clusters OOC; 15 OOD, 00E, "00F" is written into the "number of
firstcluster. - in file" for the new AOB file "AOB002.SA1"; while:r(OOC)y
(00D) , (00E) are written into the FAT values 00F, 00C, 00D, 00E
corresponding to the clusters 00F, 00C, OOD; and 00E. 20 {17-5 22-19
33A,B-2 35A, B} Bettiag of the Information Fields in the TRI The following
describes how the information fields in the TKI are set for the AOB fil a
"AOB002. SA1" once this file has been obtained by updating the directory
entries 25 and the FAT values. When generating a TKI for a divided 82   27
November 2003 1Y0 OD/7~3061 P~'1'/3P00I0330 track, there are two kinds of
infcrmation fields in the TKT_. These are (1) information that car. be copi
ed from the original TKI and (2) information obtained by updating the
information in the original TKI. The TKTXTI_DA and ISRv 5 are the former
type, while the bIT, the TKTMSR.T and othem infermati on fiel ds are the 1
atter type. Since both type; of information exist, the present embodiment
generates a TKI for a divided track by copying the original TKI to produce
a template for the new TKI, and then dividing/updating the to TKTMSRT ar_d
BT_T in this template and updating the remaining information fields. FIG.
35A shows the case where an AOB FRAME in an AOB is divided, The first level
in FIG. 35A shows the four AOB ELEMENTS,AOB ELEMENT#l,AOB ELEMENT#2;AOB
ELEMENT#3, 15 and AOB ELEMENT#4. The data lengths of these AOB ELEMENTS are
set in the TKTMSRT as the four TMSRT entries #l; #2; #3, and #4. If the
boundary bdl for the division`is'set in AOB ELEMENT#2 in FIG. 35A, AOB
ELEMENT#2 is divided into a first region (1) made up of the frames located
before 



20 the boundary bdl and a second region (2) composed of the frames located
after the boundary bdl. FIG. 35B shows the two AOBs AOB#1 and AOB#2
obtained by dividing the AOB midway though AOB ELEMENT#2. 25 83   27
November2003 iVfl D0/74051 PCTLTP00/D3300 (17-5 22-19 33A,B-3 36} Settiag
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
division includes the three ACB ELEMENTs, ACB ELEMENT#l, AOB ELEMENT#2, and
AOB ELEMENT#3. In FIG. 36, these AOB ELEMENTS have also been giver. :0 the
triangular flags to shows the settings of the TMSRT entries included in the
TKIS corresponding to these AOBs. The explanation will first focws on AOB#1
which is obtainedbythisdivision. AOB ELEMENT#landAOB EhEMENT#2. that-are
included in AOB#1 occupy cluster 007-to cluster 15 OOA,-..so that AOB#1 is
handled as being the composi e,.of cluster 007.to cluster 00A. AOB
ELEMENT#2 in AOB#l has...a data length.that 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 AOB#1 is given as the amount of 20 data from the region md0
to the boundary bdl in cluster 00A. The "FNS 1st TMSRTE" for AOB#1 is the
same as before division, while the "FNS Last TMSRTE" for AOB#1 differs from
the val ue used before division in that it now indicates the number of
frames from the start of AOB ELEMENT#2 before 25 division to the boundary
bdl. 84   



27 November 2003 BYO OOI749b7 PCf/JP00/033i~~r The following describes
AOB#2 which is obtained by this division. AOB ELEMENT#l, AOB ELEMENT#2, and
AOB ELEMENT#3 that are included in AOB#2 occupy cluster 00B to cluster 007.
Cluster 00F includes a copy of the 5 content o_` cluster 00A. The reason
cluster 00F stores a copy of cluster OOA is that cluster 00A 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 length
that sta_~ts to net at the beginning of cluster 00F, but at the boundary
bdl that is present caithin cluster 00F, so that the SZ DATA for ACB#2 is
given as the amount of data from the start of cl us ter 00B to a point
midway through cluster 00E plus the data length of the part of cluster 00F
occupied by IS AOB.ELEMENT#1. The part of AOB ELEMENT#2 in-AOB#l that is
included in the copy of cluster 00A stored in cluster 00F needs to be
excluded from AOB#2, so that the DATA Offset field in the BIT of AOB#2 is
set at the size of the part of AOB ELEMENT#2 2o in AOB#1 included in
cluster 00F. 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 ELEMEDITs positioned before and after
the divided 25 AOB ELEMENT remaining unchanged. As a result, the 85   27
November 2003 hYt7 0C!7406? PCTIJ'~UOJ03~~L90 '"='iV Last TMSRTE" of AGB#2
is set at the same value for the "AOB ELEMENT#4" before the division, and
the "FNs l st TMSRTE" of ACB#2 is set at AOB ELEMENT#1 of AOB#2, which is
to say, the number of frames included in the part 5 that follows the
boundary once AOB ELEMENT#2 has been divided. Q17-5 22-19 33A,B-4 37f
Setting of the BST 



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 division. 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 "80 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 to the data length "Q" from the
start to the division point Q, and the TMSRTE_NS is set at "k" which shows
the nu~-nber 25 of TMSRT entries from the first TMSRT entry to the ktn 86
27 November 2003 ~Vt3 OOi7406i PC`T/JP0010330p: TMSRT entry. ThecNs lst
TMSRTE and FNS Middle TMSRTE are respectively set at "80" and "94" frames
in the same way as the BIT before division, but since the final AOB ELEMENT
in theAOB of the first trackproducedby the division includes 5 "p"
AOB_FRAMES, the FNS Las -TMSRTE is set at "p frames." In the BIT of the
second track pr oduced by the division, the "Data Offset" is set at "R",
the "SZ DATA" is set at (original SZ#DATA "52428"-data length up to
division point Q) , and the TMSRTE Ns is set at "n-k+1" produced by adding
10 one (for the kth TMSRT entry that is newl y added as a result of the
division) to the number of TMSRT entries from the kt" TMSRT entry to the
nt~' TMSRT entry. The fNs Middle TMSRTE and ENs Last TMSRTE are-set at the
same values as the BIT before division, which,is-to 15 say,-"94 frames" and
"50 frames" respectively. The first AOB ELEMENT in the AOB of this second
track includes "94-p" AOB 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,$-S 38}
Setting of the BIT FIG. 38 shows the TKTMSRT after division. The 



following explains the settings of the TMSRT first. The TbiSRT of the first
track includes the TMSRT entries from the first TMSRT entry of the AOB
before division to the 25 kth TMSRT entry, which is to say, the TMSRT
entries #1 to 87   27 November 2003 Wfl 00.~?d06I PCTlJP00103300 #k. It
should 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 from the kth TMSRT entry of the AOB
before division to the n`" TMSRT entry, which is to say, the TMSRT-entries
#k to #n. It should be noted here that the AOB_ELEMENT#k that includes the
boundary for 10 the division only includes region (2), so that the kth
TMSRT entry only includes a data size corresponding to this region (2). The
copying of the TKI is accompanied by the division and updating of the
TKTMSRT and the BIT, and once the remaining Is 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
decrypted; so that two tracks can be produced by dividing am AOB-file in
its er_crypted state. Since the division of an AOB file 20 does not involve
decryption and re-encryption, the processing load of dividing a track can
be 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. 88   27 November 2003 wo
oon~o6i peT~.rPecio3~a~~ tl~-fi} PlaylistManager As shown by the broken
lines h5 in FIG. 17, the 



PlaylistManager shown is made up of PlaylistMar_ager Information (PLMGI)
for managing the 5 Playlists stored in the flash memory card 31, Default
Playlist Information (DPLI) for managing a11 of the track stored in the
flash memory card 31, and PlaylistInformation (PLI) #1, #2, #3, #4 . . .
#m. Each PLI is information for a user-defined Playlist. As shown to by the
broken lines h'o, the DELI is composed of Default Playlist General
Information (DRLGI), 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) #l, #2, #3, #4 . . . #m. The DPLI
referred to here differs from each PLI in the following way. While the DPLI
has to indicate all of the tracks stored in the flash memory card 52, a PLI
does 20 not have this restriction and can indicate any number of the
tracks. This opens up various possibilities for the user. As representative
examples, the user can generate Piaylist Information indicating only his
(her) favorite tracks and store this Flaylist_Lnfor-_nation in the flash 25
memory card 3i, or can have a playback apparatus 89   27 November 2003 WO
00/744b1 PCTJ.7P40J(13340 automatically generate Playlist Information that
only indicates tracks of a certain genre, out of a plurality of tracks
stored in the flash memory card 31, and store the resulting Playlist
Information in the flash memory card 5 31. (17--7 38} Number of Playlists
and Their Data Sizes As shown in FIG. 18, a maximum of 99 Playlists can be
stored on one flash memory card 31. The combined data 1D size of the
PlaylistManager-Information (PLMGI) and the Default Playlist T_nforniation
(DPLI) is also fixed at 2,560 bytes. Each PLI has a fixed length of 5I2
bytes. The "DPL TK SRP"included in the Default Playlist Information
includes a "DPL TK ATR" and a "DPL -TKIN" . On the o ther hand, 15 the "PL
TK SRP" field included in a-PLI includes only a "PL TK SRP". The format of
the DPL TK ATR, DPL TKIN, and PL TKIN fields is shown in FIG. 39. {17-8
39-1} Format of DPL TK SRP 2o FIG. 39A shows the fo~:at of the DPL TK SRP.
In FIG. 39A, the DPL TKIN is written in the 0th 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 SRP are reserved for future use. 25 The TKI number
is written in the DPL TKIN that occupies 90 



27 November 2003 WO 00!7406I PG:TlJ<'00/03",n~2 the 0th to 9th bits in the
DPL TK SRF. This enables a TKI to be specified. {17-9 39B} Foxa~at of the
Ph TK S~ 5 FIG. 39B shows the format of the PL TK SRP. This is a ten-bit
field in which PL TKIN, which is to say, a TKO: number, is written.
{17-8,39A-2} Composition of DPZ~T1C ATR 10 The broken lines h51 and h52
that extend from the DPL TK ATR in F=G. 39A show an example setting of the
DPL TK ATR: As can be seen from this 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, 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 (AOB) 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 TKT_ ir_dicated by the TKIN is used and
an Audia Object (AOB) corresponding to only the start of a track is
recorded in the AOB file corresponding to the indicated 25 TKI (i.e., when
the TKI BLK ATR of the TKI is 91   27 November 2003 WO flflr14061
PG'T/3P0010330fl "head of Track"), the value "001b" is set in the "DPL TK
ATR" . When the TKI indicated by the TKIN is used and an Audio Object (AOB)
corresponding to a midway part track is recorded in the AOB file
corresponding to the 5 indicated TKI (i.e., when the TKI BLK ATR of the TKI
is "Midpoint of Track"), the value "010b" is set in the "DPL TK ATR" . When
the TKT_ indi Gated by the TKIN is used and an Audio Object (AOB)
corresponding to an end part of a track is recorded in the AOB file
corresponding to the 10 indicated TKI (i.e., wher_ the TKI BLR ATR of the
TKI is "end of Track"), the value "011b" is set in the "DPL ^1K ATR".
Conversely, when the TKI indicated by the TKIN is unused and the TKI region
is merely es tabl fished, which corresponds 15 to when a TKI has been
deleted (i.e., when he' TKI BLK `ATR 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 20 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 TK SRP in the 25
Default Playlist Information shows when the AOB 92   27 November 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
position of the AOB in the Default Playlist. As a result, the order of the
DPL TK SRP items in the Default Playlist denotes 5 the order in which a
plurality of tracks will be played, or in other words, determines the
playback order of tracks . {17-9 40-1} Interrelationship Between the
Default ?lawlist Ir_formation, TKI, and AOB files l0 FIG. 40 shows the
interrelationship between the Default Playlist Information, the TKI, and
the AOB files, 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 TKI and. eight 15 AOB files. FIG. 40 differs
from FIG. 19 in thata box showing the Default Playlist Informationisgiven
on thefirst level. The eight small divisions shown in this box show the
eight DPL TK SRP included in the Default Playlist Information. The upper
part of each division shows the DPL-TK ATR, while ?0 the lower part shows
the DPL TKIN. As shown by the arrows DT1, DT2, DT3, DT4 . . . in FIG. 40,
DPL TK SRP#1 and TKI#1 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. 25 Looking at the DPL Ti: ATR
fields in the DPL TK SRP, 93   27 November 2003 BYO 00I74061
PC'flJF00/03~00 it can be seen that "Track" has been set for each of DPL TK
SRP#1, DPL TK_SRP#2, DPL TK SRP#3, and DPL TK SRP#8. In other words, the
four combinations DPL TK SRP#1 -. TKI#1(^AOBOOl.SAl"), DPL TK SRP#2 5 TKI#2
("AOBOOZ.SA1") , DPL TK SRP#3 --. TKI#3 ("AOB003.SA1") , DPL TK SRP#8 -.
TKI#8("AOB008.SA1") correspond to four 



separate tracks. Meanwhile, none of DPL TK SRP#4, DPL TK SRP#5, DPL TK
SRP#6, and DPL TK SRP#7 has a DPL TK ATR set as 10 "Track". Instead, the
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 TK SRP#5 and
DPL TK-SRP#6 are set at "Midpoint of-Track".' This means that
TKI#4("AOB004SA1"), 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 middle parts of
a track, and TKI#7("AOB007.SA1"), 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 played back. 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 AOB file "AOB001.SA1" corresponding to TKI#1 will 94
27 November 2003 WO 00/74061 PCT/,7~ 0O103300 be played back firs ~,
"AOB002 . SA1 " corresponding to TRI#2 will be played back second,
"AOB003.SA1" correspondir_g to TiCI#3 will be played back third, and
"AOB004.SA1" corresponding to TKI#4 will be played back fourth. 5 {17-10
A1} Example Settings for the DefaultPlaylist and Playlist information FIG.
41 shows example settings for the Defaul =Playlist and the
Playlist_Information using the 10 same notation as FIG. 40. In FIG. 41, the
box on the first level shows the Default Playlist, while the three boxes on
the second level show the PLIS. The small divisions in the box showing the
Default-Playlistshowsthe eight DPL TK_SRP valuesincluded 15 in the Default
Playlist, while the small divisions in the boxes illustrating each PLI show
three or four PL TK SRP values. The setting of 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 SRP 20 included in each PLI are
completely different to those in the DPL TK SRP. ;17-10 42} Correspondence
between the DPL TR SRP and the TKI 25 FIG. 42 shows the correspondence
between the 95   27 November2003 W0 00174061 3'CT/JP00/43300 DPL TK SRP and
the TKI using the same notation as in FIG. 40. In FIG. a2, Pl aylist#1 is
composed of PL TK SRP#1, #2, #3. Of these, #3 is written as the PL TKT_N of
PL TK SRP#1, while #1 is written as the PL TKIN of PL TK SRP#2 and #2 5 as
the PL TKIN of PL TK SRP#3. This means that when tracks are played back
according to Playlist#1, a plurality of AOBs will be played back as shown
by the arrows (11) (12) (13) in the order AOB#3, AOB#l, AOB#2. Playlist#2
is composed of PL_TK SRP#l, #2, #3. Of 10 these, #8 is written as the PL
TKIN of PL TK_SRP#1, while #3 is written as the PL TKIN of PL TK SRP#2 and
#1 as the PL TKiN of PL TK SRP#3. This means that when tracks are played
back according to Playlist#2, a plurality of AOBs will be played back, as
shown by the arrows (21) (22) (23) is in the order-AOB#8, AOB#3, AOB#1,
which is to say,-in'a completely different order to Playlist#1. Playlist#3
is composed of PL TK SRP#1, #2, #3; #4 .~ the PL TKIN of these PL TK SRP#1
to #4 are respectively set as #8, #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 TrackE is played back
as shown by the arrow (31). Next, AOB#4, AOB#5, AOB#6, and AOB#7 that
compose TrackD are played back as shown by the arrow-(32). After this,
AOB#3 and AOB#1 25 that respectively compose TrackC and TrackA are played
back 96   27 November 2003 WO f)Oi"7406i PCT/3Pfl0i0330fl as shown by the
arrows (33) and (3a). Of special note here is that when a track is composed
of a plurality of TKI, only the TKI number of the start 



of the track is written into the PL TK SRP entry. In more 5 detail, while
the DPL TK SRP values given in the Default-Piaylist-Information specifies
the four TKIs (TKI#4,TKI#S,TKI#6,TKI#7) that compose TrackD, the PL TK_SRP
given in a set of Playlist-Information does not need to indicate all four
TKIs. 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 always
loaded into the RAM of a playback apparatus. 15 When tracks are played back
according to a Playlist, the playback apparatus refers to the DK TK SRPs
that-are loaded into its RAM and so can search for TKIs at high speed. To
play back TKIs (AOBs) using a PL TK SRP that onl y indicates the TKI number
of the first TKI , a playback apparatus searches 20 the DPL TK SRP loaded
in its RAM based on the TKI indicated by the PL Tic SRP and judges whether
the current track is composed of a plurality of TK_T. If so, the playback
apparatus ekecutes the appropriate procedure for playing back all of the
corresponding TKIs (AOBs). 25 As described above, the Default Playlist and
a 97   27 November 2003 1V0 00I74061 PCTIJPOOI03300 plurality of PLIs are
written in the Playlist Manager. If different playback orders are written
in the DPL TKINs and PL TKINs of the DPL TK SRPs and PL TK SRPS composing
such playlis ts, it becomes possible topl aybackAOBs in different 5 orders.
By offering a variety of playback orders to the user in this way, the user
can be given the impression of there being a number of music albu.-ns
stored in the flash memory card 31. Of special note here is that the data
size of .the l0 DPL TK SRP corresponding to an AOB file is small (at no
more thar_ two bytes), while the data size of the TKI corresponding to an
AOB file is large (at up to l; 024 bytes) . When reordering the TKI in the
TrackManager, a large number of accesses need to be made to the flash
memorycard-31'; 15 but when:the DPL TK SRPs are reordered.in the -- Default
Playlist T_nformationoraPLI, this can be performed': 



with fewer accesses to the flash memory.card-31.'-- ----- In view of this,
when the r_avigation 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 4D-2 43A,B} Reordering of the APL
TK SRP 25 The following describes an editing operation that 98   27
November 2003 WO DDI7a061 PCTIJPODID33DD changes the playback order of
tracks by reordering the DPL TK_SRPs in the Default Playlist_Information.
FIGS. 43A and 43B show one exampla of the reordering of tracks. The
settings of the DPL TK SRPS and TKIs in FIG. 43A are 5 the same as in FIG.
40. _rn FIG. 40A, the DPL TKIN in DPL TK SRP#3 is set at TKI#3, while the
DPL TKIN in DPL TK SRP#8 is set at TKI#8. The following describes the case
when these DPL TK SRPs with the thick outlines in. FIG. 40A are
interchanged. ID The numbers (1)-(2) (3) (4) (5) {6) ( r) (8) in FIG. 43B
show the playback order of tracks after this editing operation. It should
be noted here that while the playback order shown in FIG. 43A is TrackA,
TrackB, TrackC, TrackD, TrackE, in FIG. 43B the DPL TKINs of DPL TK SRP#3
and DPL TK SRP#815 are interchanged in the Default Playlist Information, so
that the tracks will be played back in the order TrackA, TrackB, TrackE,
TrackD, TrackC. In this way, the playback order of tracks can be easily
changed by changing the order of the DPL TK SRPs in the Default Playlist
Information. 20 While the above explanation deals with an editing operation
that changes the order of tracks, the following will describe the following
four operations that were explained with respect to the changes in the
TKIs. These operations are a first case (easel) where a track is deleted,
25 a second case (case2) where a new track is recorded, a third 99 



27 November 2003 WO 00/7406i PC'~'LTPflO/03300 case (case3) where two
freely selected tracks are combined to produce a new track, and a fourth
case (case4) where a track is divided to produce two new tracks 5 {17-9
40-3 44A, B} Deletion of a Track The following describes easel where a
track is deleted. FIGS. 44A and 44B show how the Default Playlist,
Trackbianager, and AOB files are updated when, out of the DefaultPlaylist
shown in FIG. 40, DPL TK SRP#2 and TKI#2 1D are deleted. In these drawings,
the same part of an AOB is del eted as in FIG. 27 that was used to describe
the deletion of a TKI . As a result, the second, thi rd, and fourth -levels
in FT_G. 44A and 44B are the same as in FIG: 27 . The difference with
FIG.27isthatDefault Playlist Information including 15 a-plurality of DPL TK
SRPS is given on the first-=level-, in the same'way as FIG. 40. The present
example deals with the case when the user deletes TrackB composed of DPL TK
SRP#2--> TKI#2("AOB002.SA1") that is shown with the thick outline 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#2. 25 When the DPL TK SRPs are moved up in this way,
the 100   27 November 2003 '4V0 L'1ii74D61 



pCTIJT401033d~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" as shown in
FIGS. 27A and 27B without other TKIS being moved to fill the gap created by
the deletior_. Deletion of the 5 TKI is also accompanied by the deletion cf
the AOB file "AOB002.SA1". In this way, DPL TK SRPS are moved up in the
playback order but TKIs are not moved, so that in FIG. 44B only the DPL
TKINs in the DPL TK SRPs are updated. For this example, 10 the DPL TKIN in
DPL TK SRP#2 is set so as to indicate TKI#3 as shown,by the arrow DT11, the
DPL TKIN in DPL TK SRP#3 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 IS 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. When a track is deleted, the DPL TK SRP
used for following tracks in the playback order are moved up, while 2D the
TK_T corresponding to the deleted track is set at "Unused" while remaining
in its present position. In this way, an editing operation is not
accompanied by movement of TKT_s, which suppresses the processing load when
editing tracks. 25 10I   27 November 20D3 WO OOI7406i PC'i'LJP001033D0 (
17-9 4D-4 ~SA,B} p..ssignment of TlC2s w: en Recording Tracks The following
describes case2 when a new track is recorded following the partial deletion
of a track. FIGS. 45A and 45B show how an operation that writes a new TKI 5
and DPL TK SRP is performed when an "Unused" TKI and DP:~ TK SRP are
present. These drawings are largely the same as FIGS. 28A and 28B that were
used to explain the assignment of a new TKI tc a TKI set at "Unused". The
second, third, and fourth 1D levels in FIGS. 45A and 45B are the same as
the first three levels in FIGS. 28A and 28B. The difference between these
drawings is that the first levels in FIGS. 4'5A ad 45B show the
Default-Playlist Information composed of a plurality of DPL TK SRP. In FIG.
45A, the DPL TK SRP#4_to, 15 DPL TK SRP#8 are set as "Unused". On: the
other hand,;-in FIG. 28 the TKI#2, TKI#4, TKI#5, TKI#~, TKI#8"are set_as
"Unused". While TKIs set at "Unused" are present here and there inthe
TrackManager, the"Unused"DPL TK SRPs are positioned 2D next to one another
in the Default Playlist Information. 



This results from the used DPL TK SRPs being moved up in
theDefault_Playlist-Information as described above, while no such moving up
is performed for TKIs The following explanation describes the case when 25
TrackD composed of four AOBs is written. The TKIs for these 102   27
November 2003 Wo 00/7406i PC'T!3POQ/033L~~ four AOBs are respectively
written into the following "Unused" TK_TS in the TrackManager: TKI#2;
TKI#4; TKI#7; and TKI#8. The DPL TK SRPs for these four AOBs are written in
5 DPL TK SRP#4 to DPL TK SRP#7 in the Default Plavlist T_nformation. Since
these four AOBs conpose a single track, the DPL TK ATR of DPL TK SRP#~ is
set at "Head of Track", the DPL TK ATRs of DPL TK SRP#5 and .DPL TK SRP#o'
are see at "Middle of Track", and the 10 DPL TK ATR of DPL TK 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#~, and
the DPL TKIN of DPL TK SRP#7 at TKI#8. IS 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
fourtfi track TrackD. In the above processing, a write is performed for
"Unused" TKIs, though this has no effect on the other TKIs 20 TKI#1, TKI#2,
TKI#3, and TKI#4, as was also the case in FIGS. 28A and 288. {17-9 40-5
46A, B} Case3: Combining Tracks The following describes the updating of the
25 Default Playlist Information when tracks are combined 103   27 November
2003 LS'O ,7a/7053 ~'CT/JF0010~3C4 (i.e., in case3). FIGS. 46A and 46B show
one example of the combining of tracks. 



These drawings are largely the same as FIGS. 29A and 29B that were used to
explain the combining of TKT_s. The 5 second, third, and fourth levels in
FIGS. 46A and 46B are the same as the first two levels in FIGS. 29A and
29B. The difference between these figures is that the first levels in FIGS.
46A and 46B show Default-Playlist-Information, in which DPL TK SRP#8 is set
at "Unused" and is related 1o to TKI#2 that is also set at "Unused". When
an editing operation combining tracks is performed for AOB fil es 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: hick 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: -2,9A' and 29B.
;17-9 40-6 47A,8} Case4: Division of a Track 20 The following describes the
updating of the Default_Playlist_Information when a track is divided
(case4). FIGS. 47A 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. i04   27 November 2003 VYO DDi'74D6H
PLT,U~DDi033D~3 The second and third levels in FIGS. 47A ar_d 4?B are the
same as the first two levels in FIGS. 33A and 33B. The difference between
these figures is that the first level in FIGS. 4?A and 47B shows Default
Playlist Information, 5 in which DPL TK SRP#8 is set at "Unused" and is
related to TKI#2 that is also set at "Unused". If, as in FIGS. 33A and 33B,
the user indicates the division of TKI#3 ("AOB003.SA1") shown with the
thick outline into two, the posit~_ons of DPL TK-SRP#3 to IO DPL TK SRP#?
are each moved down by one in the order, arid a DPL TK SRP set at "Unused"
is moved within the Default Playlist Information to the former position of
DPL TK SRP#3. This new DPL TK SRP#3 is associated with the TKI, TKI#2, is
newly-produced by the division. The AOB file "AOB002. SA1" associated with
TKI#2 stores what was originally the,latter part of the AOB file "AOBO G3 .
SAl" . DPL TK SRP#2 i s. present before the DPL TK SRP#3 that is associated
with TKI#2 and is associated with TKI#2 and "AOB002.SA1". 20 This is to
say, "AOB002.SA1" and "AOB003.SA1" respectively store the latter and former
parts ef the original "AOB003.SA1", with the DPL TK SRP#2 and DPL TK SRP#3
corresponding to these files indicating that these AOBs are to be played
back in the order "AOB003.SA1" 25 and "AOB002. SAl" . As a result, the
latter and former parts 1o5   



27 November 2003 5 'yV0 0017406i PCTIJP00/03300 of the original
"AOB003.SA1" will be played back in the order former part, latter part in
accordance with the playback order given in the DPL TK SRP. {17-9,40-8}
Application of the Editing Processing By combining the above four editing
processes, a user 10 can perform a great variety of editing operations.
When, for example, a recorded track has an intro over which a disc jockey
has talked, the user can first divide the track to separate the part
including the disc jockey's voice. The user can then delete this track to
leave the part of the track that does not include the disc jockey. This
completes the expl anation of the navigation data. 15 20 25 The following
describes a playback apparatuswith aauitable composition for'playing back
the navigation-data,and-='w presentation data described above. _ ,. {4B-1}
External Appearance of the Playback Apparatus FIG. 48 shows a portable
playback apparatus for the flash memory card 31 of the present invention.
The playback apparatus shown in FIG. 48 has an insertion slot for inserting
the flash memory card 31, a key panel for receiving user
indicationsforoperationssuch asplayback,forwardsearch, backward search,
fast forward, rewind, stop etc., and an 106   27 fJovember 2003 WO 00/7d061
LCD ( 1 iquid crystal display) panel PCTlJP00J03J09 In terms of appearance,
this playback apparatus resembles other kinds of portable music players.
The kev panel includes: 



5 a "Playli st" key that receives the selection of a piaylist or a track; 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 operation
that l0 moves the playback position to a start of the-next track; a "" key
and a "" key that respectively 15 receive a backward search operation and a
forward search operation enable the user to have the playback move quickly
through the current track; a "Display" key that receives an operation to
have still images stored on the flash memory card 31 displayed: a "Roc" key
that receives a recording operation; an "Audio" key for receiving user
selections of 20 the sampling frequency or of stereo or monaural is to be
used; a "Mark" key that receives user indi cations that mark positions in
trac'.~s; and an "Edi t" key that receives user indications for 25 the
editing of tracks or for the input of track titles. I07   27 November 2003
WO 00Y74061 fCTI3P00103300 



{48-2}Improvements Made inThis Portable PlaybackApparatus for the Flash
Diemory Card 31 The differences between this portable playback 5 apparatus
of the flash memory card 31 and a conventional portable music player 1 ie
in the following four improvements (1) to (4) . (1) A list of playlist and
tracks is shown on the LCD panel to allow the user to indicate the 10
Default Playlist lnformation, 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 edited. 15 (3) Aytime code showing a position in a track is
displayed on the LCD panel 5 when a trackvis 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 a division boundary when
dividing 20 a track. {48-2 49 50} Improvement (2) The following describes
improvement (2) in detail. FIG. 49 shows one example of a di splay screen
shown on the 25 LCD panel when the user selects a playlist, while FIGs. 108
27 November 2003 1~'O 04,"74051 PCTI,TPflfl/43304 50A to 50E show e~tamples
of the displayed content when the user selects a track. In FIG. 49, the
ASCII character strings "DEFAL1LTFLAYLIST", "FLAYLIST#1", "PLAYLIST#2", 5
"PLAYLIST#3", and "PLAYLIST#4" represent the default playlist and the four
playlists stored in the flash memory card 31. Meanwhile, the ASCII
character strings "Track#1", "Track#2", "Track#3", "Track#4", "Track#5"
represent the 10 five tracks that are indicated in the playback order given
by the default playlist stored in the flash memory card 31. In FIGS. 49 and
50A, the highlighted Playlist and track show the track or Playlist that is
currently indicated for playback or editing) 15 If the user presses the ""
key when Track#1 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 list of tracks, as shown in F_TG. 503. If the user
presses the "" key again, 20 Track#3 will be indicated fer playback within
the list of tracks, as shown in FIG. SCC. 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 panel, Track#2 25 will be indicated
for playback within the list of tracks, 



109   27 November 2003 WO GOI74G6i PGTISFOG/G3300 as shown in FIG. 50D. As
shown in FIG. 50E, if the user presses the "Play" key when any of the
tracks is indicated, the playback of the indicated track will begin, while
if the user presses the "Edit" key, the indicated track will 5 be selected
for editing. [43-3 51} Imt~rovement (4) The following describes improvement
(4) in detail. FIGS. 51A to 51C show an example operation of the jog dial..
10 When the user rotates the jog dial by a certain amount, the playback
time code displ aged on the LCD panel.wil l be 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 reducedto "0:00:10" in
keeping with the amount by which the jog dial was rotated. Conversely, when
the user rotates the 2o jog 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 all owing the user to change the pl
ayback time code in this way, the playback apparatus enables the user to 25
indicate any playback time code in a track by merely rotating 110   27
November 2003 ~IiVO U0!74061 P CTlJP0010330~? the jog dia'~. If the user
then presses the 'Flay" key, AOBs will be played back starting from a
position found according to Equation 2 and Equation 3. By using the j og
dial duri ng a track dividing operation, 5 the user can make fine
adjustments to the playback time code used as the division boundary. {52-1}
Internal Construction of the Playback Apparatus The following describes the
internal construction of t0 the playback apparatus . This internal
construction is shown 



in FIG. 52. As shown. in FI~~. 52, the pl ayback apparatus incl udes a card
connector 1 for connecting the playback apparatus to the flash memory card
31, a user interface unit 2 that 15 is connected to the key panel and the
jog dial, a R~ 3, a ROM 4, a LCD panel 5 having a list frame for displaying
a list of tracks or playli sts and a playback time cede frame for
displaying a playback time code, an LCD driver 6 for driving the first LCD
panel S, a descrambler 7 for decrypting 20 AOB_FRP~hIEs using a different
FileKey for each AOB file, an AAC decoder 8 for referring to the ADTS of an
AOB FRAME descrambled by the descrambler 7 and decoding the AOB-FRAME to
obtain PCM data, a D/A converter 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 111   27 November 2003 WO 00J74061
PCTIJPOOi03300 overall control over the playback apparatus. As can be
understood from this hardware construction, the present playback apparatus
has no special hardware elements for processing the TrackManager and 5
Default Playlist_Information. To process the Trackh3anager aad Default
Playlist Information, a DPLI holding area 11, a PLI storing area 12, a TKI
storing area 13, a FileKey storing area 14, and a double buffer 15 are
provided in the RAM 3, while a playback control program 10 and an editing
control program are stored in the ROM 4. {52-2} DPZ.2 Holding Area 11 The
DPLI holding area 11 is an area for continuously holding
Default_Playlist`Information that has-been read 15 from a flash memory card
31 connected to.the card. connector 1. {52 12} P2,I Storing Area 12 The PLI
storing area l2 is an area that is reserved 20 for storing
Playlist_Information that has been selected for playback by the user.
{52-3} TKZ Storing Area 13 The TKI storing area 13 is an area that is
reserved 25 for storing only the TKI corresponding to the AOB file that 112



27 November 2003 wo aon~osi PCTiJ'Oa1a333i0 is currently indicated for
playback, out of the plurality of TKI included ir_ the TrackManager. For
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 area that is reserved for storing only the Fil eKey corresponding
to the AOB fil a that is currently indicated for playback, out of the 10
plural=ty of FileKeys included in "AOBSA1.KEY" in the 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 data (data that i s stored in one cl uster) read from the flash
memory card 31, and an output process, which reads AOB FRTZMEs from cluster
data and successively outputs the AOB_tR~?ES to the descrambler 7, are
performed in parallel. 20 The double buffer 15 successively frees the
regions tha t were occupied by cluster data that has been outputted as
AGB-FRzINIEs and so secures regions for storing the next clusters to be
read. This is to say, regior_s in the double buffer 15 are cycl ical7_y
secured for stcring cluster data 35 usir_g ring pointers. 113   27 November
2003 1V0 00/74flGI fCT/JI'O~Jlfl33flfl ;52-5 53 54A,B} T_rput and Output by
the Double Buffer 15 FIG. 53 shows how input and cutput are performed for
the double buffer 15. FIGS. 54R. and 54B show how regions 5 in the double
buffer 15 are cyclically secured for storing cluster data using a ring
pointers. The arrows pointing downward and to the left are pointers to
write addresses for cluster data, which is to 



say, the wri 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, the read
pointer as the ring pointer. ;54-6 53} 15 These pointers are used When a
flash memory card 31 is connected to the card connector 1, cluster data in
the user region of theflash-. memory card 31 is read out and stored in the
double buffer 15 as shown by the arrows wl and w2. The read cl uster data
is successively stored into the 20 positions in the double buffer 15 shown
by the write pointers wpl and wp2. i52-7 54A} Of the AOB_Frames inCl uded
in the cl uster data stored 25 in this way, the AOB-Frames present at the
positions 1~ 114   27 November2003 wo aonaasl PCTlJFa0l033ii0 CCCC~6 7 8 9
that are successively indicated by the read pointer are outputted one at a
time to the descrambler 7 as shown by the arrows rl, r2, r3, r4, r5 .... in
the present case, the cluster data 002 and 003 is 5 stored in the double
buffer 15 and the read positions i0 2 3 4 are successively indicated by the
read pointer, as shown in FIG. 53. When the read pointer reaches the read
position ~, a11 of the AOB FRAMES included in cluster 002 will have been
read, so that cluster 00~ is read aad, as t0 shown by the arrow w6 in FIG.
54A; is overwritten into the region. that was previously occupied by
cluster 002. {52-B 54B} The read pointer then advances to the read
positions 



and 0, 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
005 is read and,. as shown by the arrow w7 in FIG. 54B, is overwritten into
the region that was previously occupied by cluster 003. The output of anAOB
FRAME and the overwriting of cluster 20 data are repeatedly performed as
described above, so that the AOB FRAMES included in an AOB fil a are all
successively outautted to the descrambler 7 and AAC decoder 8. 25 115   27
November 2003 tY0 00l74061 PCTlJP00103300 {52-9 55-58} Playback Control
Program Stared in the ROM 4 The following describes the playback control
program stored in the ROM 4. 5 FIG. 55 is a flowchart showing the
processing in the AOB file reading procedure. FIGS. 56, 57, and 58 are
floiochar is shcwing the processing in the AOB_FRAME output procedure. 10
{52-9 55-1} These flowcharts use the variables w, z, y, and x. The variable
w indicates one of the plurality of DPL TL SRPs . The variable z indicates
an AOB file recorded in the user region, the TKI correspondizig to this AOB
file, and the 15 AOB included in this AOB file. The variable y indicates an
AOB ELEMENT included in the AOB#z indicated by thevariable 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 AOB file 20
read procedure, with reference to FIG. 55. (52-9 55-2} In step S1, the CPU
10 reads the PlaylistManager and displaysalistincluding the Default
Playlist-Information 25 and the PLIs. 116   27 November 2003 WO 0017A061 



Pi T/.IP0010330~ In step S2, the CPU 10 waits for an indication to play
back AOBS in accordance with either the Default Playlist Infcrmation or one
of the PLIs. When the Default Playlist Information is indicated, 5 the
processing moves from step S2 to step S3 where thevariable w is initialized
(#w~lj and then to step S4 where the TKI#z indicated by the DPL TKIN
corresponding to DPZ TK SRP#w in the Default Piaylist Information is
specified and only this TKI#z is read from the flash memory card 31 and
stored IG into the TKI storir_g area 13. In step S5, an AOB fil a#z with
the same number as TKI#z is specified. In this way, the AOB file that'is to
be played back is finally specified. The specified AOB file is in an
encrypted state and 15 needs to be decrypted, so that steps S6 and S7 are
performed. In step S6, the playback apparatus accesses the authenti canon
regicn and reads the FileKey#z that is stored in a FileKey Entry#z in the
encryption key storing file, the FileKey Entry#z having the same number as
the specified 20 AOB file. In 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 FRPI~IEs included in
the AOB file into the descrambler 7, the AOB FR.~'~.MEs can be successively
played back. 25 117   27 November 2003 SVfl 00"14051 {52-9 55-3}
PCTIJP90l0330i3 After this, the playback apparatus successively reads the
clusters that store the AOB file. In step S8, the "first cluster number in
the file" is speci fied fcr the AOB file#z 5 in the directory entry. In
step S9, the CPU 10 reads the data stored in this cluster from the flash
memory card 31. In step S10, the CPU 10 judges whether the cluster number
in the FAT value is "FFF". If not, in step S11 the CPU reads the data
stored ir_ the cluster indicated by the FAT value, 1o before returning to
step S10. 



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, the processing
in steps S10 and S11 will be repeated so long as the FAT value is not set
at "FFF". t5 This results in the playback apparatus successively reading
ClllSters indicated by the. FAT val.ues.:.Whenthecluster. nu.Tnber given by
a FAT value.is "FFF", this means that all of the clusters composing the AOB
file#z have been read, so that the processing advances from step S10 to
step 512. 20 ;52-9 55-4} In step S12, the CPU 10 judges whether the
variable#w matches the total number of DPL TK SRPs. If not, the processing
advances to step 513, where the variable#w is incremented (#w.-#w+1) before
the processing returns to step 25 S4 . Ir_ step S4, the playback apparatus
specifies TKI#z which 118   27 November 2003 NVO i3a174a61 PCTI,TP00/0~3i~0
is indicated by the DPL TKIN#w of DPL TK SRP~#w in the Default Playlist
Information, and writes only TKI~rz into the TKI s toting area 13. The TKI
that was used up to this point will be stil l s toted ir_ the TKI s toting
area 13, though 5 this current TKI will be overwritten by TKIz that is
newly read by the CPU 10. This overwriting results in only the latest TKI
being stored in the TKI storing area 13. Once the TKI has peen overwritten,
the processing in steps S5 to S12 is repeated 10 for the ACB file~z. Once
this processing has read all of the TKI and AOB files corresponding to all
of the DPL TK SRPs included in the Default_Playlist_Information, the
variable ~z will match the total number of DPL TK SRP so that the judgement
"Yes" is given in step Sl2 and the processing 15 in this flowchart ends.
{52-9 5s 57 58} Output Processing for an AO~ 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 these flowcharts,
the variable"plav time"showshow long playback 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 119   27
November2003 bV0 OUP74U61 FC"Tl.PPUU/033UU variable "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 monitors whether clus ter data for the AOB
file#z has accumulated in the double buffer .5. This step S21 will
berepeatedlyperformeduntilc7_uster datahasaccumulated, at which pointthe
processing advances to step S22 where the variables x and y are initialized
l0 (#x-1, #y-1). After tills, in step S23 the CPD 10 searches the clusters
for AOB file #z and detects tile AOB FRAME#x in the AOB ELEMENT#y that is
positioned-no earlier than the Data Offset given in the BIT#? included
in.TKI#z.- In this example, it is assumed that the seven bytes starting is
from the SZ DATA are occupied by the ADTS.header.=~nBy ::.. _. referring to
tile ADTS header, the data length indicated by the ADTS header can be
recognized as audio data.~:The audio data andADTS header are read together
and are outputted to the descrambler 7. The descrambler 7 decrypts he 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 52~ the AOB FRAME#x is 25
outputted to the descrambler 7, and in step S25 the variable 120   27
November 2003 'i10 O0/74061 



1'CT/TY0010330^r play time is incremented by the playback period of the AOB
FRAME#x and the variable pl ay data is incremented tile amount of data
corresponding the AOB-FRP~IE#x. Since the playback time of AGB-FRAME is
20msec in the present case, 5 2Gmsec is added to the variable "play time".
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 t0 increments the variable#x t#x~'#xTl) and sets AOB F.~IE#x as
the next AOB-FRAME. In step 528, AOB_FRAME#x i s inputted into the
descrambler 7. After this, in step S29, the variable plav time is
incremented by the playback period of the AOB FRAME#x and tile variable
play data is incremented 15 the amount of data corresponding the AOB
FRA1~IE#x.-After incrementing AOB FRAME#x, ir_ step S30 the CPU l0 judges
whether the variable #x has reached the value given in FNs 1st TMSRTE. If
the variable #x has not reached the value in 20 FNs is t TMSRTE, in step
S31 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 hereafter repeats the processing in steps S26 to S31 until the
variable #x reaches the value in FNs is t TMSRTE or until 25 the user
presses any key aside from the "Play" key. 121   27 November 2003 wa
oonaosl YCT/,TP00~03300 When the user presses a key aside from the "Play"
key, the processing in this flowchart ends and suitable processing for the
pressed key is performed. When the pressed key is the "Stop" key, the
playback procedure s tops, 5 while when the pressed key is the "Pause" key,
the playback is paused. 



{52-9 57-1} On the other hand, when the variable #x reaches the IO value in
FN5 1st TMSRTE, the judgement "Yes" is made in step S3C, and the processing
proceeds to step S32 in FIG. ~7. Since all of the AOB FRAh!Es included in
the present AOB ELEMENT will have been inputted into the descrambler 7 in
the processing between step S26 to 530, in.step:532 15 the variable #y is
incremented 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
playback apparatus refers to the TZCTMSRT 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 AOB FRAMES included
in an AOB ELEMENT one after another, and so can be said to resemble the
procedure made up of 25 steps S24 to 531. The difference with the procedure
made 122   27 November 2003 BYO U0/74061 PCT/JPOOI033"J up of s reps S24 to
S31 is the condition by which the procedure made up of steps S24 to S31
ends is whether the variable #x has reached the value shown by "fNs lst
TMSRTE", whilw the condition by which procedure made up of steps S34 to 5
S42 ends is whether the variable #x has reached the value shown by "FNs
Middle TMSRTE" Trlhen the variable #x reaches the value shown by "FNs
Middle TMSRTE", the loop procedure made up of steps S34 to S42 ends, the
judgement "Yes" is given in step S41 1o and the processing advances to step
543. In step S43, the CU 10 increments the variable #y and initializes the
variable fx (#yt--#y+1, #x~--1) . After this, in step S44 the variable y
judges whether the variable #y has reached a value that is equal to one
less than the IS TotaITMSRT entry Number in the TMSRT Header in the TKI#z:
When the variable #y is lower than (TotaITMSRT entry Number-1), the AOB
ELEMENT#y is not the final AOB ELEMENT, so that the processing returns from
step 



S44 to step S32 and the loop procedure of step S32 to step 20 S42 is
performed. When the variable #y reaches (TotaITMSRT entry Number-I) the
read procedure can be assumed to have proceeded as far as the penultimate
AOB ELEMENT, so that the judgement "Yes" is given in step S44 and the
processing advances to step S45 in FIG. 58. 25 123   27 November 2003 WO
00!740b1 PCT/JP00103300 ib2-9 57-2} The procedure composed of steps S45 to
S54 resembles the procedure composed of steps S33 to 542 in that each of
the AOB FRAMES in the final AOB ELEMENT are read. 5 The difference with the
procedure composed of steps S33 to S42 is that while the loop procedure
composed ef steps S33 to S92 ends when it is judged in step S41 that the
variable #x has reached the value in "FNS Middle TMSRTE", the
loop.procedure composed of steps S45 to S59 ends when 1o it is judged in
step S53 that the variable #x has reached the value in "FNS Last TMSRTE"
aad the variable play data showing the size o.f th2 data that has hitherto
been read has reached the value given as "SZ DATA". The procedure composed
of steps S49 to S54 is repeated is until the conditions in step S53 are
satisfied,:: at which point the judgement "Yes" is given in step"553 and
the processing advances to step 555. In step S55, the CPU 10 increments the
variable #z (#z-#z+1) before the processing returns to step S21 where the
CPU 10 waits for the next 20 AOB file to accu.-nulate in the double buffer
15. Once this happens, the processing advances to step S22 and the
procedure composed of steps S22 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 124   27 November 2003 WO 00l74061 PCTIJPOOJ033~7a~ number as
the TKI, ,~.s specified. After this, the playback apparatus accesses the
authentication region and specifies the FileKey, out of the FileKeys in the
encryption key storing file, that has 5 the same number as the TKI, before
reading this FileKey and setting it in the descrambler 7. As a result; the
AOB-FR_zlMEs included in the AOB file having the same nunber as the TKI are
successively read and played back. l0 Q52-9 57-3 59} updating of the
Playback Time Code FIGS. 59A to 59D show how the playback time code
displayed in the playback time code display frame of the LCD panel 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, the playbackperiod20msecof AOB 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#2 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
AOB FR_A1~IE#6 ends, the playback period 20msec of AOB FRP~IE,~r6 is added
to the playback time cede to update it to "00:00:00.120", as shown in FIG.
59D. 



25 This compl etes the description of the AOB FRAME output 125   27
November 2003 WO OOi74~751 PCT/JP00/a33a0 procedure. In step S31 of ti:e
flowchart in FIG. 55, if the user presses a key aside from the "Play" key,
the processing in this flowchart is terminated. The processing that 5
accompanies a pressing of "Stop" or "Pause" key has already been described,
though when the user presses one of the keys provided to have the playback
apparatus perforn special playback, the processing in this flowchart, or in
the flowcharts shown in FIGS. 56, 57, or 58 is terminated and 10 suitable
processing for the pressed key is performed. The following describes the
procedure executed by the CPU 10 (1) when performing the forward search
function in response to the user pressing the "" key and (2);when
performing.the time search function in response to he; user 15
operating.the jog dial after pressing the "Pause";or '.'Stop"_ key. {52-10
6D} 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 S31, 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 561, the
ACB_FRAMEs #x to #(x+f(t)-1) are 126   27 November 2003 W~ 00/7a061
PCfIJP00/03300 inputted into the descrambler ?. Here "t" represents the
intermittent playback period, f(t) represents the nu.nber
offramescorresponding totheintermittentplaybackperiod, and d(t) represents
the amount of data corresponding to 5 the intermittent playback period. In
step S62, the variable plan time showing the playback elapsed time, and the
variable play data showing the playback data amount a=a respectively
updated using intermittent playback period "t", the number of frames f (t)
corresponding to intermittent 10 playback period, and the amount of data
d(t) corresponding to the intermittent playback period (x-x+f(t),
play-time-play time+t, plav data-play data+d(t)). Note that the
intermittent playback period will generally be 240 msec (equivalent to the
playback period of twelve 



15 AOB FRAMEs). {52-10 60-1 61A, B} FIGS . 61A and 61B show the
ir_cremerting of the playback time code during a forward search operation.
FIG. 6lA shows 20 the initial value of the playback time code, with the
playback point being the AOB FRAME#1 in AOB ELEMENT#51. The playback time
code in this case i s "00: 00:01 .000" When the first to twelve AOB
FRA,.^IEs have been inputted into the descramoler 7 as the internittent
playback period, the 25 playback period of twelve AOB_FRAMEs (i.e.,
240msec) is 127   27 November2003 1Y0 00i74063 PCTIJPOOI03300 added to the
playback time code so that the playback time code becomes "00:00:01.240",
as shown in FIG. 61B. {52-10 50-2} 5 After this updating, in step S63 the
CPU 10 compares the incremented variable #x with the total nuinber of
frames ir_ ACB ELEMENT#y and j udges whether the incrementedvariabl a #x is
within the total number of frames in AOB ELEMENT#y. As mentioned earlier,
the number of frames in an 1U AOB ELEMEDIT positioned at the start of an
AOB is "FNs 1st TMSRTE", the number of frames in an AOB ELEMENT positioned
in a central part of anAOB is "FNs Middle TMSRTE", and the number of frames
in an AOB ELEMENT positioned at the end of an AOB is "FNs Last TMSRTE". 15
The CPU 10 performs the above judgement by comparing an appropriate one of
these values with the variable #x. When the variable x is not within the
present AOB ELEhIENT#y,' the CPU 10 then judges in step S64 whether there
is an AOB ELEMENT that follows the AOB ELEMENT#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 and the processing in the present
flowchart ends. Conversely, when an AOB ELEMENT that follows the 25 AOB
ELEMENT#y exists, in step S65 the variable #x is reduced 128   27 November
2003 1Y0 00,7A061 PCfIJP001033~90 by the number of AOB FRPI~IEs in the AOB
ELEMENT#y and in step S66 the variable#y is updated (#yt--#y+1) . As a
result, the variable#x will now indicate the frame position of a frame in
the next AOB ELEMENT#y indicated by the updated 5 variable #y. Conversely,
when the variable #x indicates an AOB-F~~IE that is present in the current
AOB ELEMENT (S63:Yes) , the processing in steps S64-S66 is skipped and the
processing advances to step S67. 10 {52-10 60-3} After this, the variables
#x, play time, and play data are updated in accordance wi th the
intermittent skip period. Th2 period "skip time" that a equivalent to the
intermittent skip period is 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 is given as d (skin time) . In
step S67, these val ues are used to update the variables #x, play time, and
play data (#x~--#x+f (skill time) , play time~ 2o play time+skip time, and
play data~-play data+d(skip time)). t52-10 60-~! 61C} As shown in FIG. 61C,
the intermittent skip period is 25 added to the variable#x showing a frame
position within 129   27 November 2003 5 



to 15 WO 0017.1061 PCTlTP9010330t7 the AOB ELEMENT#51. When the updated
variable #x exceeds the number of frames in AOB ELEMENT#51, the variable #y
is undated to indicate the next AOB ELEME^IT and the n~.imber of frames in
the AOB ELEMENT#51 is subtracted from the variable #x. As a result, the
variable#x will now indicate a frame position within the AOB ELEMENT#52
indicated by the updated variable #y. The value 2.000 (=2sec) is then added
to the present value "00:00:01.240" of the playback time code so that i t
becomes "00: 00:03.240" . The variable #x is updated by calculating
(3240msec-2000msec)/20msec) to give the value "62", and so indicates the
AOB-FRAME#62 in the AOB ELED1ENT#52. {52-10 60-5 61(d)) Once the A03
FRAME#62 in the AOB ELEMENT#52has 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 567,
the variables are updated in accordance 20 25 with the intermittent skip
time and then the processing in steps S58 to S71 are performed. This
processing in steps S68 to S71 is the same as the processing in steps S63
to S66 and so updates the variable#x by a number of fra.-nes that
isequivalent to the intermittentskip time"skip time", before checking
whether the variable#x still indicates an 130   27'November 2003 1V0
170n.1051 PC'3'IJu'COi!)3~fiC ACB FRAME within the present AOB ELEMENT#y.
If not, the variable #y is updated so that the next AOB ELEMENT is set as
the AOB ELEMENT#y and the variable#x is converted so as to indicate a frame
position in t:~is r?ext AOB-ELEME14T. 5 vOnce the variables #x and #y have
been in acccrdance with the intermittent playback time and intermittent
skip time, in step S72 the CPU 1C refers to the TKTMSRT and calculates the
start address for the AOB ELEMENT#y. Then, in step S73, the CPU 10 s tarts
to- search for an ADTS header to starting from the start address of tile
AOB ELEMENT#y to detact the AOB FRP.ME#x. In step S74, the CPU 10 judges
whether the user has pressed any key aside from the forward search key. If
not, the AOB FRAMES from the AOB-FRAME#x to the AOB FRAME#x+fft)-lare
inputted into the descrambler 15 7, and the processing in steps S'o2 to S73
is repeated.. The above procedure increments the variables #x and #y that
indicate the AOB-FRAME#x and.AOB ELEMENT#y, and so advances the pl ayback
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. d52-11} Execution of the Time Search unction The following describes
the processing performed when the time search function is used. First, the
tracks in the 



25 Default Playlist Information are displayed and the user 131   27
November 2003 5 l0 15 20 bi'O 00!7405i PCfIJP00I03300 indicates a desired
track. When this track has been indicated and the user has operated the j
og dial , the playback time code is updated. If the user then presses the
"Play" key, the playback time code at that point is used to set a value in
the variable "Jmp Entry" in seconds. A judgement is then made as to whether
the ir_dicated track is composed of a plurality of AOBs or a single AOB.
When the track is composed of a sing! a AOB, the variables #y and #x are
calculated so as to satisfy Equation 2. After this, asearchfor theAOB
FRAME#x is started from the address in the (y+2) `h position in the TKTMSRT
corresponding to this AOB. Once this AOB FRAME#x has been found, playback
starts from AOB FRAME#x. {52-12} When the track is composed of a plurality
of'AOBs~ the . variables #n (indicating an AOB) , #y 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)=n 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 25 "FNs 1st
TMSRTE" in the BIT is "80 frames", 132   27 November 2003 Wfl 00r74061
PC'TLiP00l03300 "FNs Middle TMSRTE" in the BIT is "94 frames", and the "FNs
Last TMSRTE' in the BIT is "50 frames". Q52-13 52A,F3} 5 As one specific
example of when the time search functior_ a used, the following describes
how the AOB ELEMENT and frame position from which playbackshould start are
specified when a playback time code is indicated using the jog dial. l0 As
shown in FIG. 62A, the user holds the playback apparatus in his/her hand
and rotates the jog dial with his/her right thumb to indicate the playback
time code "00:04:40.000 (=280sec) ". When the BIT in the TKI for this AOB
is as shown in FIG. 62B, Equation. 2 is used as follows IS 280sec=(FNs-1st
TMSRTE+(FNs Middle TMSRTE*y)+x)*20msec' =(80+(94*148)+8)*20msec so that the
Equation 2 is satisfied for the values y=148 



20 and x=8. Since y=148, the entry address of the AOB ELEMENT#150 (=l48+2)
is obtained from the TKTMSRT. Playback from the indicated playback time
code 00:04:40.000(=280.OOsec) can then be performed by starting the
playback at the eighth 25 AOB FRAME from this entry address. 133   27
November 2003 WO 00f14061 {52-14 63 64 65} FCTI3P00/03300 This completes
the explar_ation of the processing of the CPU 10 in response to the user
pressing the "Play" key. 5 The following describes the editing control
program stored in the ROr2 4 . This editing control program is executed
when the user presses the "Edit" key, and contains the procedures shown in
FIGS. 63, 64, and 65. The following describes the processing in this
program with the flowcharts shown in 10 these drawings. {52-14 63-1}
Editing Control Program When the user presses the "Edit" key, an
interactive screen is displayed in step 5101 in FIG. 63 to-ask the user 15
which of the threefundamental editingoperations"deletion", "division" and
"combining" is to be performed. - ~-:In stepS102" 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 " I " keys 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 rs~   27 November 2003 1fO 00t74061
PCT/,TP00l033t7aJ pressed the "I" or "i" key. In step 5104, the CPU 10
judges whether the user has pressed the "Edit" key. When 



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 to be edited.
On the other hand, when the user has pressed the "Edit" key, the indicated
track is set as a track to be deleted. The processing shown in FIG. 44 is
executed, so that the TKI SLK ATR of each TKI for the indicated track is
set at "Unused" to delete the to indicated track. {52-14 63-2} Combining
Process When the user selects the combining process, the processing
proceeds from step S102 to the loop procedure 15 composed of steps S107 to
S109. In the loop procedure composed of steps S10.7 to S109, the
playback-apparatus receives user inputs via the "I". "I "~ and "Edit" keys.
When the user presses the "i" or "I" key, the processing advances from step
S107 to step S110 where the indicated 20 track is highlighted on the
display. When the user presses the "Edit" key, the judgement "Yes" is given
in step 5108 and the processing advances to step S111. Instep S111, the
currently indicated track is set as the first track to be used in this
editing process and the processing returns 25 to the loop procedure
composed of steps S107 to S109. 135   27 November 2003 Wa DOI74061
PCTlJP(30/03300 When a second track has been selected for editing, the
judgement "Yes" is given in step S109, and the processing advances to step
S112 . In step S112, the CPU 110 refers to the BITS in the TKIs of the
former and tha latter tracks 5 and judges what kind of AOBs (Type1 or
Tvpe2) are present at the respective start and end of each of these tracks
and tracks on either side of these tracks, if present. After identifying
the type of each relevant AOB, in step 5113 the CPU 10 judges whether the
arrangement of AOBs 10 matches a certain pattern. When the arrangement of
AOBs matches one of the four patterns shown in FIG. 32A to 32D where it is
clear that three Type2 AOBs will not be present consecutively after the
combining, the former and latter tracks are combined into a single track in
step.Sll-5::v-., 15 In the other words, the operation shown in FIG: 46:.is
_. performed for the TKI and DPL TK SRP corresponding to these AOBs. By
rewriting the TKI BLK ATRs in the TKIs; the--=:. plurality of tracks
selected for editing are combined: into a single track. When the
arrangement of AOBs does not match 



20 any of the patterns in FIGS. 32A to 32D, meansing that there will be
three or more Type2 AOBs after the combining, the CPU 10 judges that the
combined track may cause a buffer underflow and so terminates the combining
process. 25 136   27 November 2003 1~'O 00/7406I {52-14 64-1} Track
Division Process lsC1'~'JP90!033~90 When the use. indicates that a track is
to be div ided, 5 the processing advances from step 5i02 to the loop
prccedure composed of steps S116 to 5117. In the loop procedure composed of
steps S116 to S117, the playback apparatus receives user inputs via the " I
", " I ". and "Edit" keys . When the user presses the ";" or "i" key, the
to 15 20 25 processing advances from step S116 to step S118 where the
indicated track is set as the track to be edited. When the user presses the
"Edit" key, the judgement "Yes" is given in stew 5117 and the processing
advances to step 5119. In step 5119, the ir_dicated track is determined as
the track to be edited and the processing advances to step S120 where the
playback of this track is commenced. In step 5121, the playback apparatus
receives a user input via the "Mark" key. Plhen the user presses the "Mark"
key, the playback of the track is paused and the processing advances to the
loop procedure composed of steps S122 and S123. Ia step S122, the playback
apparatus receives user operations made via the jog dial. When the user
rotates the jog dial, the playback time code is updated in step S124 in
accordance with the rotation of the jog dial. After this, the loop
procedure composed of steps S122 and S123 is repeated. If the user presses
the "Edit" key, 137   27 November 2003 WO OOI74D61 YCTIJPOOl033>;9 



the processing proceeds from step S123 to step S125, where the playback
time code displ ayed when the user pressed the "Edit" key is set as the
division boundary. Note that an "Undo" function may be provided for this
setting of the 5 division boundary to allow the user to invalidate the
selected division boundary. After this, the processing explained with
reference to EIG. 47 is executed in step S126 to update the DPLI and TKI so
as to divide the selected track. 10 Q52-24 65-1} Process Setting a Playlist
When the user chooses to seta Playlist, the processing switches to the
procedure shown by the flowchart in FIG. 65. -Inthis flowchart, the
variable k given im this:: 15 flowchart is used to indicate the.position of
a track in the playback order given by the Playlist that is being edited:
The flowchart in FIG. 65 starts with this variable k being initialized to
"1" in step S131, before the processing. advances to the loop procedure
composed of steps S132 to 20 S134. In the loop procedure composed of steps
S132 to S134, the playback apparatus receives user operations made via the
" I " , " I ", "Edit', and "Stop" keys . When the user presses the "I" or
"I" key, the processing advances from 25 step S132 to step S135 where a new
track is indicated in 138   27 November 2003 'rYC3 001740b1 P~TLJP00103300
electronic music distributicn service. ~,n'7-1} Hardware Composition of the
Recording Apparatus FIG. 67 shows the hardware composition of the present 5
recording apparatus. As shown in FIG. 67, the recording apparatus includes
a card connector 21 for connecting the recording apparatus to the flash
memory card 31, a RAM 22, a non-removable disk apparatus 23 for storing a
recording control program 



io that performs overall control ever the recording apparatus, an A/D
converter 24 that A/D converts audio inputted via a mecrophone to prbduce
PCM data; ar. ACC encoder 25 for encoding the PCM data in units of a fixed
time and assigning ADTS headers to produce AOB FRAMES, a.scrambling unit 26
15 for encrypting the AOB FRAMES using a different FileKey for each AOB
BLOCK, a modem apparatus 27 for receiving,.an: audio, data transport stream
when an encrypted SD-Audio directory is sent vi a communicate on lines to
the recording apparatus by an el ectronic music distribution service, or 20
when an audio data transport stream is 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
fer receiving inputs made by the user, and a display 30. 25 140   27
November 2003 "vV0 U0/74061 PCT/3Pfl01U3:i0U {87-2} Input Circuits RTl to
RT4 When an encrypted SD-Audio directory, which is to be written in the
data region and th a authentication region, is sent via communication lines
to the recording apparatus 5 by an electronic music distribution service,
the recording apparatus car_ write tre encrypted SD-Audio directory into
the data region and autheatica tion region of the flash memory card 31 as
soon as the encrypted SD-Audio directory has been properly received. i0
However, (1) when an audio data transport stream that is not in the form of
SD-Audio directory is sent to the recording apparatus by an electronic
music distribution service, (2) when data is inputted into the recording
apparatus in PCM format, or ( 3 ) when analog audio is recorded 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, RT2, RT3, and RT4
are used to input an audio da to transport stream 20 when an audio data
transport stream is stored in the flash memory card 31. {s7-3} Input Route
RTl 



The input route RT 1 a used when an encrypted SD-Audio 25 di rectory is
sent via communication lines to the recording 141   27 November 2003 1fO
00/740A PCf/,IP00ID33~10 apparatus by an electronic music distribution
service, or when an audio data transport streamis sent via communication
lines to the recording apparatus by an electronic music distribution
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, theSD-Audio directory oraudio data transport stream can be
stored directly into the RAM 10 22 in its encrypted state. {fi7-4} Snput
Route RT2 Input route RT2 is used when audio is inputted via a microphone.
In this case, the audio inputted via the 15 microphone is subjected to A/D
conversion by the A/D converter 24 to produce PCM Data . The PCM data is
then encodedby the AAC encoder 25 and assigned ADTS headers to produce AOB
FRAMES. After this, the scrambling unit 26 encrypts theAOB-FRAMES using a
different FileKey for eachAOB-FRAMES 2o in different AOB FILES to produce
encrypted audio data. After this, the encrypted audio data is stored in the
RAM 22. {67-5} Input Routs RT3 25 Input route RT3 is used when PCM data
read from a CD 142   27 November 2D03 5 ?o 5'JO D0/^30fi3 P~d','JG0/033G0
is inputted into the recording apparatus. Since data is inputted in PCM
format, the data can be inputted as it is into the AAC encoder 25, This PCM
data is encoded by the ACC encoder 25 and assigned ARTS headers to produce
AOB FRAMES. After this, the scrambling unit 26 encrypts the AOB FRFI~tEs
using a differer:t FileKey for the AOB-FRP~IEs in different AOBs to produce
encrypted audio data. After this, the encrypted audio data is stored in the
RP.M 22. {67-6} Input Route RT4 



The input route RT4 is used when a transport stream 15 20 25 inputted via
one of the three input routes RT1, RT2, and RT3 is written into the flash
memory card 31. This storing of audio data is accompanied by the generation
of TKIs and Default Playlist Information.-In the same way as the playback
apparatus, the main functioning of the recording apparatus is stored in the
ROM. This is to say, a re cording programthat 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-removable disk apparatus 23. 143   27 November 2003 SV~J GOi"1406i
?CTI,fPGO/GJJ'Jli {67-7 58} Froaessing of '-,.hQ Retarding Apparatus The
following describesthe processingin therecording procedure that writes a
transport s Cream in the flash memory card 31 via the input routes RT1,
RT2, RT3 and RT4, with 5 reference to the flowchart in FIG. 58 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 AGB FRAMES that have 10 already been recorded in an AOB
FILE. The variable Data Size is used to manage the data size of the AOB
FRAMES that have already been recorded in the AOB_FILE. The processing in
this flowchart starts in step S200 with the CPU 28 generating the
DefaultPlaylist and the ; 15 TrackManager. In step S201, the CPU,28
initializes the variable #z (zE--1) . In step S202, the CPU 28 generates.
the... AOB 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 A08 FILE#z will 20 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 S204, the CPU 28
generates the DPL TK SRP#w and stores it in the Default-Playli
st-Infornation. After this, in step 25 S205 the CPU 28 initializes the
variable#y (#y"~1) and in 144   27 November 2003 VYa 00l7-tOSi
PCT/JP00/03300 step S206, the CPU 28 initializes the Frame Number and Data
Size (Frame N~imber-0, Data Size-0) . 



In step S207, the CPU 28 judges whether the input of the audio data
transport stream that should be written in 5 the AOB FILES has ended. When
the input of an audio data transport stream that has been encoded by the
AAC encoder 25 and encrypted by the scrambling unit 26 into the RAM 22
cor_tinues and it is necessary to continue the writing of cluster data, the
CPU 28 gives the judgement "No" in Io step S207 and the processing advances
to step S209. In step S209, the CPU judges whether the amount of AAC audio
data that has accumulated in the RAM 22 is at least equal to the cluster
size. If so, the CPU 28 gives the judgement "Yes" and the processing
advances to top 5210 15 where an amount of AAC audio data equal to the
cluster size is written into the flash memory card 3l. The processing then
advances to step S211. When sufficient AAC audio data has not accumulated
in theRAM22; step S210 is skipped and the processing advances 20 to step
5211. In step S211, the CPU increments the game Nu:-nber (Frame
Number--Frame Number+1) and increases the value of the variable Data Size
by the data size of the AOB FRAME. After this updating, in step S212 the
CPU 28 judges 25 whether the value of Frame Number has reached the number
145   27 November 2003 WO flfl174fl61 PCTI,IPflflifl33flfl of frames that
is set in "cNs Middle TMSRTE", the value of "FNs Middle TMSRTE" is set in
accordance with the sampling frequency used when encoding the audio data
transport stream. When the value of Frame Number has 5 reached the n~,~er
of frames set in "FNs Middle TMSRTE", the CPU 28 gives the judgement "Yes"
in step S212. If not, the CPU 28 gives the judgement "No" and the
processing returns to step S207. The processing in steps S207 to S212 is
therefore repeated until the judgement "Yes" is given in to eit::er step
S207 or i n step 5212 . TAhen the variable Frame Number reaches the value
of "FNs Middle TMSRTE", the CPU 28 gives the judgement "Yes" in step S212
and the processing advances..from step 5212 to step 5213 where Data Size is
stored in: the TKTMSRT=of:: 15 TKInz as the TMSRT entry#y for the AOB
ELEMENT#y.-~In step S214, the CPU 28 increments the variable#y (#y'-#y+1)
before -= checking in step S215 whether the variable#y has--reached'=: 



"252". The value "252" i5 used since this is the maximum number 20 of AOB
EhEMENTs that can be stored in'a single AOB. 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 25 between tracks .
When no such continuous silence is present, 146   27 November 2003 wo
oonao~i FCT/JP00/933DG the processing composed of steps S20o' to 5215 is
repeated. When the variable#y has reached the value 252, or a silence of a
predetermined length is present in the encoded audic, the judgement "Yes"
is given in one of steps S215 and S216 5 and the processing advances to
step S217 where the variable#z is incremented ;#zE-#z+1). After this, the
processing in steps S202 to 5216 is repeated for the incremented
variable#z. By repeating this processing, the CPU 28 can have AOBs
including a plurality ~0 of AOB ELEMENTS recorded one after the other into
the flash memory card 31. when the transfer of an audio data transport
stream by the AAC encoder 25, the scrambling unit 25, and the modem
apparatus 27 is complete, this means that the input of the 75 audio data
transport stream to be written into the AOB_FILE#z W ll also be complete,
so that the judgement "Yes" is given in step S207 and the processing
advances to step S208. Ih step 5208, the CPU 28 stores the value of the
variable Data Size in the TKTMSRT of the TKI#z as the TMSRT Entry#y __^0
for the AOB ELEMENT#y. After storing the audio data accumulated in the RAM
22 in the AOB file corresponding to the AOB#z, the processing in this
flowchart ends. The above processing resinis in an encrypted audio data
transpor t stream being stored in the flash memory card 31 . 



25 The fol lowing procedure is then used to store the FileKey 147   27
November 2003 WO DD,74051 PCT/,TQDD/D330D required for
decryptingthisencrypted audio data transport stream in the auther_tication
region. When the audio data transport stream has been i nputted via input
route RT1, the AOB file (s) , the file storing the 5 TKMG, the file storing
the PLMG, and the encryption key storing file storing a different FileKey
for each AOB are sent to the recording apparatus by a provider of the
electronic music distributionservice. The CPU28receives these files and
writes the AOB file(s), the. file storing IO the TiCi~IG, and the file s
Coring the PLMG into the user region of the flash memory card 31. On the
other hand, the CPU 28 writes only the encryption key storing file storing
a different FileKey for each AOB into the authentication region. IS When
the audio is inputted via the input route RT2 ;,or .; RT3, the CPU 28
generates a different FileKey every time the encoding .of a new AOB
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 AOBsareencrypted
using different encryption keys, 25 so that if the encryption key used to
encrypt one file is 148   27 November 2003 1d0 00/7406y PCTlJI'00/03300
decoded and exposed, the exposed encryption key can only be used to decrypt
a file s toeing one AOB, with such exposure raving no effect on other AOBs
that are stored in other files . This minimizes the damage causedwhen one
encryption 5 key is exposed. Note that while the above description focuses
on an example system that is thought to be the most effective embodiment of
the present invention, the invention is not limited to thissvstem.
Variousmodifications are possible to within the-scope of the invention,
with examples of the such being given as (a) to (e) below. (a) The above
embodiment describes a semiconductor memory (flash memory card) as the
recording medium used, though the present invention can be applied to other
media 



i5 including optical discs, such as DVD-RAM, or a hard-disk: (b) In the
above embodiment, the audio data was described as being in AAC format,
though the present inventi on can also be aorJlied to audio data in another
format such as MP3 (T4PEG lAudio Layer 3) , Dolby-AC3, or DTS (Digital 20
Theater System). (c) While the file storing the TiG~IG and the file storing
the PLMG were described as being received from tire provider of the
electronic music distribution service in a complete form, the main
information used to create the TKMG and PLMG 25 can be transmitted together
with the encryption key storing 148   27 November 2003 BYO UUi74Dn1
PCTI,F~UO/033U0 file that stores a different encryption key for each AOB.
The recording apparatus may then process this information to obtain the
TECMG and PhMG which it then records in the flash memory card. 5- (d) For
ease of explanation, the recording apparatus and playback apparatus were
described as being separate devices, though a portable playback apparatus
can be equipped with the functioning of the recording apparatus and a
recording apparatus in the form of a personal computer to can be equipped
with the functions of the playback apparatus . Aside from the portable
playback apparatus and personal computer recording apparatus,
thefunctionsof the playback apparatus and recording apparatus can also be
provided to a communication device that is capable of downloading .: 15
content from a network. - _--.. __ As one example, a mobile telephone
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 2o 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, 1a0  



27 November 2003 ~rVO 00/^,dOSI PCTIJ00/0330G may be provided instead. (e}
The procedures shown in the flowcharts shown in GIGS. 55 to 58, FIG. 60,
FIG. 63 to FIG. 65, and FIG. 68 can be achieved by executable programs that
may be 5 distributed and sold having been recorded on a recording medium.
This recording medium may be an IC card, as optical disc, a floppy disk, or
the like, with the programs recorded on the recording medium being used
havir_g first been installed into standard computer hardware. By performing
l0 processing in accordance with such installed programs, standard computer
hardware can perform thesamefunctioning as the playbackapparatus and
recording apparatus described in the above embodiment. (f} While the above
embodiment describes the case where 15 a plurality of AOBs and a plurality
of FileKeys are.stored bn the flash memory card 31, only one AOB and one
FileKey need be stored. Al so, it is not essential for the AOBs to be
encrypted, so that ROBS may be stored on the flash memory card 31 in ACC
format. 20 SECOND EMBODIIrSENT The second embodi ment of the Dresent
invention relates to an improvemer_t in the storage of still images
together with the AOB fi'_es described is the first embodiment. These 25
still images are to be displayed When the AOB files are 151   27 November
2003 1fO 00/74001 played back. PCT/~~P00/03300 {b9-1} Hierarchiczl
Construction of the Flash Memory Card of the Second Emi~odiment 5 FIG. 69
shows the hierarchical construction of the flash memory card 31 of this
second embodiment. The hierarchical construction for the flash memory card
31 described in this embodiment differs from that of the first embodiment
in that POBs (picture objects) have been added 10 to the presentation data
and a POBManagers has been added to the navi gation data. POBs are pieces
of still image data in JPEG (Joint Photographic Experts Group) fornat and
are referred to by the PlaylistManager and the TrackNianager. The
POBManager is management information that describes 15 how the POBs should
be referred to by the PlaylistManager and the TrackManager. { 69-2 70A-1}
Composition of the user Data Area in the File System Layer 20 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 area in the file system layer are
modified to those shown in FIGS. 70A and 70B. The user data area shown in
FIG. 70A 152   27 November 2003 SYO 00l.^4061 PLT/JP0~310~300 differs from
that shown in FIG. 8A in that files named "POBX_XX.JPG" and "POBXXX.SPl"
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 POBManager. The difference
between the files "POBXXX.JPG" and "POBXXX.SPl" lies in whether copyright
protection is necessary. Files with a "JPG" filename extension are
merelyfiles containing still image 10 data in ,TPEG format, whole files
with an "SP1" filename extension have been encrypted to protect the
copyrights over the still images. 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 riemory card to allow
userstopersonalizethestoredcontent. 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 153
27 Novemter 2003 ~,vo oon.sas~ FC3'/~PU01133~~0 recorded on a flash memory
card as "Secure Picture" files. The numbers "001", "0D2", "003", . . .
assigned to the filenames"POBXXX.SP1" and"POBXXX.JPG" are thePOB numbers
that are assigned to individual picture objects (POBs). 5 This means that
picture objects (POBs) can be specified using POB numbers. S9-2 70B-1}
Compos3.taon of the Bser Data Area i.n the File 



10 System L~aypr FIG. 70B shows the composition of the protected area in
this second embodiment . When compared with the protected area hown in FIG.
8B, the protected area in this second embodiment further includes an
encryption key storing:file: 15 named "POBSPl . key" . This file stores the
FileKeys used for decrypting the (encrypted)files"POBXXX.SPl": When a file
"POBXXX. SPl" 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 20 electronic music distribution stores the SD Audio directories
shown in FIGS. 70A and 70E. When a user orders a music content, the server
computer compresses the appropriate SD Audio directory, encryptsit, and
thensends it to the user who issued the order. 154   27 November 2003 BYO
90/74061 PCT/,TP00/03309 The user's computer receives the SD Audio
directory, decrypts it, decompresses it, and so obtains the original SD
Audio directory. Nete that the computer may instead download tracks (AOBs)
with the accompanying still images 5 (POBs) from the server computer, and
then generate the v SD-Audio directories shown in FIGS. 70A and 70B by
itself on the flash memory card 31. {6P-3 71A,B,C-1} Internal Composition
of "POB~.JPG" and 10 "POB~X. SP1" FiJ.es The following describes the
internal composition of "POBXXX.JPG" and "POBXXX.SP1" files. FIG. 71A shows
the -_nternal COmpOSltiOn Of a "P~BXXn.JPG" f1.12.. ThlS flle includes
still image data that has not been encrypted, and 15 so has the same
composition as a standard JPEG;fiTe. < FIG_ 71B shows the internal
composition of a ---- "POBXXX.SP1" file. As shown in the drawing, such
files include a POB Header (POB H) and encrypted still image data in JPEG
format. 20 The broken lines hPl shown in FIG. 71B show the internal
composition of the POB H. As shown in the drawing, 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 one-byte POB ATR that shows whether
encrypted 155 



27 November2003 il'O 00r74061 P~/3POi1/03360 data is present in the
"POBXXX.SP1 ", and a =our-byte POB_SZ showir_g the data size of the POB.
When encryp teddata is present in the file "POBXXX. SP1" , the value "0" is
set in the POB ATR to show the "data body 5 exists" (i.e., the file
"FOBXXX.SP1" does not make indirect reference to another file). Conversely,
when encrypted data is not present in the fi l a "POBXXX. SP1", the file
will instead store the file path of a file including still image data
(i.e., the file "POBXXX.SPl" indirectly refers to 70 another file) . FIG.
7lC shows an example of a POB file that stores a file path instead of an
encrypted data body. The filename "photo001.JPG" given in the path "DCIMCtg
C01photo001.JPG" indicates a file storing stillimage data for a digital
photograph taken using:a 15 digital- still camera. When a directory
path:and.filename~ _. are indicated in a POB file in this way,: indirect
reference is made to image data stored in the file "photo001:JPG" with the
path "DCIMCtg 001photo001.JPG". In this "POBXXX.SPi"; the POB ATR in the
POBManager is set at the 20 value "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 file in a particular directory, a POB file such as that
shown 156   27 November 2003 iV'a 00174061 PCT/.TP00103300 in FIG. 71C car.
specify a JPG file storing still image data using an ir_direct reference
file path (in FIG. 71C the device driver for the digital still camera
requires files to be stored with the path "DCIMCtg_001photo001.JPG" etc.).
5 As a result, even if still ,image data recorded by the digital 



camera is reccrded 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. l0 This completes the
explanation of the presentation data in this second embodiment of the
present invention. Q72-1} PlayZ3.stMa~ager and Trac>c23anager The files
"POBXXX.JPG" and "POBXXX.SP1" in the 15 presentation data are displayed in
synchronization with 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 tha twere shown in FIG. 17 is that, unlike before,
the contents 157   27 November 2003 lil0 iJOr4061 PL'i'13POOi033r0 of the
Default Playlist General_T_nformation (DPLGI) and thePlaylist General
Information (PLGI) areclearly shown, and that the TKI POB ATR and twenty
TKI POB SRPs are newly provided in the TKGI. 5 ;72-2# nPhGI As shown by the
broken lines h61, the Default-Playlist General Information (DPLGI) includes
a DPLI ID field in which a unique identifier for the DPLI l0 is written, a
DPLI TK Ns fi eld in which the number of tracks referred to by the DPLI is
written, a DPLI PB TM field in which the total playback time of a11 of the
tracks referred to by the default playlist is written in millisecond units;
a DPLI POB ATR field, and sixty DPLI POB SRP-fields. 15 { 72-3 } ` PS.GI As
shown by the broken lines h62, each piece of ' Playlist General-Information
(PLGI) is composed of a PLI_ID field in which a unique identifier for the
PLI is written, .0 a PLT_ TK Ns fi eld in which the number of tracks (where
the 



maximumis "99"} referred to by thePLIiswritten, aPLI PB TM field in which
the total pl ayback time of all of the tracks referred to by the playlis t
is written in millisecond units, a PLI POB ATR field, and twenty PLI POB
SRP fields. 158   27 November 2003 ~vo oonaom PC'T,~Ti'J01033~3?3 {72-4 33}
Overview of t~'~xe Additions and Improvements made in the Second
F'mhadiment As can be understood from the preceding e~planatior, 5 the TKGI
in this second embodiment fur,.her includes two kinds of information, the
TKI P03 ATR and TK_T POB SRPs. In the sane way, the DPLGI further includes
two kinds of information, the DPLI POB ATR and DPLI POB SRPS, and each PLGI
further includes two kinds of inforrmation, the 10 PLI POB ATR and PLI POB
SRPS. The TKI POB_SRPs, PLI-POB SRPs, and DPLI_POB SRPs each have the same
composition 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 POB ATR) and the TKI POB SRPs (DPLI
POB SRPs, PLI POB SRPs). 20 {74-1} TKI POB SRPs A TKI POB SRP is a field
that specifies a POB to be displayed during the playback period of a
specific AOB, out of the entire playback period of the tracks indicated in
order for playback by the Default Playlist Information 159   27 November
2D03 10 is 'rY0 OOY740fiI PCT'JP90143.i0~ or a PLI. In other words, by
setting the TKI-POB_SRP in the TrackManager, a POB to be displayed during a
track can be specified. FIG. 74 shows the data construction of the TKI POB
SRPs and TKI POB ATR. As shown in the drawing, a TKI-POB SRP is composed of
a "POB specifying field" (shown as the "POB No." in the drawing) between
the bit number b25 and the bit number b16, a 'Number Of Pixels" field
between the bit number bll and the bit number bB, a "Huffman Table" field
between the bit nu.Tnber b7 and the bit 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 " b12 and the bit number b15 and between the
bit number b26 ' 



and the bit number b31 are reserved regions. The "POB specifying field" is
used for storing a number 20 between "1" and "999' as the number of the POB
to be displayed during the playback period of the AOB file corresponding to
thi s TKI . When no stil 1 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   27 November
2003 1d0 DO/7dD61 PCT/3PDDlG33Gil for the still image specified by the "POB
Specifying Yield" The "Chrominance Sampling" field is used to show the
ratio used for the luminance sa:-r<pling and the chrominance sampling of
two colors when the still image specified by 5 the "POB Specifying Field"
was encoded. The bir_ary value "00" is set i n this field to indicate the
ratio is "4:2:2", while the value "O1" is set to indicate the rati o is "4
:2: 0" The "Huffman Table" field shows whether a typical Huffman table
should be used when displ aying the stil l image 70 specified by the "POB
Specifying Field" . This field is set at "00" when a Huffman table should
be used. The "Number Of Pixels" field is a fi eld 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 is another size that is in a range of i60*120 pixels to
1800*1200 pixels. 20 The TKGI includes twenty TKT_ POB-SRPs with this
construction, so that a maximum of twenty still 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. i61   27 November 2003 



1V0 00r74061 {74-2} TKI POB ATR PCTl3P00/033flfl The "TKi POB ATR" ? s
provided to specify how the POBs specified by the twenty TKI POB-SRPs in a
TKGI should be 5 displayed. The "TKI-POB ATR" includes a "Display Order
Mode" between bit number b0 and bit number bl and a "Displ ay 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 spedfied by the twenty TKI POB SRPs
in 10 a TKGI are to be displayed. In this embodiment, POBs are displayed in
one of three modes during the playback period of an AOB. The first mode is
called "Sequential Mode"-and is-where the POBs specifi ed by a maximum of
twenty TKI POB-SRPs-.in:'. 15 a TK.GI are displayed in the order in which
the=TKI_POB_SRPs ` are given in the TK.GI. 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 thi rd mode is
called "Shuffle Mode" and is where the POBs specified by a maximum of
twenty TKI POB-SRPs in a TKGI are displayed in a random order without
repetition. To indicate secruential mode, the binary value "00" is set in
the "Display Order Mode" field. Conversely, the 162   27 November 2003
-~'J~0 UOJ7d061 PC:TIJP90103JOG binary value "Ol" is set to indicate randcm
mcde and the binary value "10" is set to indicate shuffle mode. 



The "Display Timing Mode" field is set to show whe they the display of POBs
specified by a maximum of twenty 5 TKI-POB SRPs in a TKGI should be
synchronized with the playback of the AOB fil a corresponding to the TKI .
The mode where images are synchronized with audio is called "Slideshow
Mode". During "Slideshow Mode", the user is unabl a to skip through the
images being displayed without id skipping through the audio being played
back. On the other hand, the mode where images and audio are not
synchronized is called "Browser Mode". In browser mode, the user can skip
through images Without skipping through the audio. is In this way,
information showing which POBs should be displayed during the playback of
the corresponding AOB file, in what order such POBs should be displ ayed,
and whether display of POBs should be synchronized with the playback of the
ccrresponding AOB file is set in a TGKI. 20 { 74-3 75 } Example Setting of
the TRI P013 SRPs included in TI`2#2 to TKI#3 FIG. 75 shows an example
setting of the TKI POB SRPs for TKI#1 to TKI#3 included in the
TrackManager. 163   27 November 2003 WO OOI740b1 PGTlJP00103300 The first
level in FIG. 75 shows the TrackManager, while the second level shows nine
POB files. The TrackManager on the first level includes eight TKIs, with
the arrows showing which POB files are referred to by the TKI POB SRPs in
these eight TKIs. As shown by the arrows, TKT#1 includes three TKI POB SRPs
that specify POB001 to POB003, TKI#2 includes three TKI POB SRPs that
specify POB004 to POB006 and TKi#3 



incl udes three TKI POB SRPs that specify POBC07 to POB009. 10 In this
embodiment, POBGO1 to FOB009 are assumed to JPEG image data composed of
song lyrics arranged onto a plain background. The words composing the
lyrics are 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. _ The
lowest level in FIG. 75 shows the content of: each POB. The content of
POBOOl to POB003 is the lyrics for TrackA, the content 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
displayed during the playbackof the corresponding tracks, the TKI POB SRPs
included in the TKIs are set so that these images are displayed durir_g
such playback. The playback period of each track is the same as in 164   27
November 2003 YA'O 00/74061 I'Cf13P00103300 FIG. 16 that was referred to in
the first embodiment. This meansthat the playbackperiod
of"AOBCOi.SAl"corresponding to TKI#1 is 6. 1 minutes, the playback period
of "AOBOG2. SAl" correspendir_g to TKI#2 is 3.3 minutes, and the playback 5
period of "AOBOD3 . SAl" corresponding to TKT_#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 car. display POBs in accordance with
these valid TKI POB SRPS. 1o The pl ayback period of "AOBSA1 . G01"
corresponding to TKI#1 is 6.1 minutes, so that if POBOG1 to POB003.are to
be displayed for the same time. during this period, each image will be
displayed for 2.D3 (=6:.1/3) minutes. .The playback period of "AOBSA2 .001
" corresponding to TKI#2 is 15 3.3 minutes, so that POB004 to POB006 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
POB009 will each be displayed for 1.83 (=5.5/3) minutes. 30 Q74-4 76}
Example Setting of the TfCI POB SRPs included in TRI#4 to TKI#8 FIG. 76
shows one example of the setting of the TKI POB SRPs ir_ TKI#4 to TKI#8
ir_cluded in the TrackManager. 165 



27 November2003 5 70 wo oon.~osi PCT,'3POOI03300 The first level shows the
Trackbianager, while the secor_d iev21 shows ter_ POB files. As shown by
the arrows in the drawing, TKI#4 includes seven TKI_POB SRPs that
respectively specify POBO10 to POB016. In the same way, TKI#8 includes
three TKI-POB SRPs that specify POB017 to POB019. T_n the present
embodiment, POBO10 to POB019, like POB001 to POB009, are JPEG image data
composed 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 a single track is composed of a plurality of TKIs, only the
TKI-POB SRPs in the first TKI are valid, as stated earlier. The content of
POBO10 to POB016 is the lyrics for TrackD; . 15 30 that is shown in FIG. 16
of the.first embodiment; while-. the content of POB017 to POB019 is the
lyrics for TrackE.y The total playback period of "AOB004.SA1" to
"AOB007.SA1"" corresponding to TKI#4 to TKI#7 is 30.6 minutes, so that the
display period of each of POBO10 to POB016 is 4.37 (=30.6/7) minutes. As a
result, each POB can be displayed for the same period during the playback
period of TrackD. Since the playback period of "AOBSA8.SA1" corresponding
to TKI#8 i s 7 . 0 minutes, the display period of each of POB017 to POB019
is 2.33 (=7.0/3) minutes. I66   27 November2003 W~ 00l74061 PC1'/JP00I03300
~ 77-1 } DP3.~I POB Sr^,P ax^.d DPLI POB ATR included in the DPLOI While
the TKI POB SRPS can specify which POBS are to be displayed during which
track, the DPLI_POB SRPs given in the DPLGI specify the POBs that should be
displayed during 5 the playback period of a plurality of AOBs in accordance
with the order specified by the Default Piaylist 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 AOB files
indicated by the playback order in the Default-Playback-Information, (2) in
what order such POBs should be displayed, and (3) 2o 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 167   27 November 2003 5 WO 00i'14061
~fTIJP0~103300 DPLI POB SRPs included in the Default Playlist Infornation
The first level in the drawing shows the Default_Playlist_Information, with
the inner frames showing the DPLGI and twenty DPLI POB SRPs. The second 1
evel shows the twenty POB files POB020 to POB039. As shown by the arrows,
the twenty DPLI POB SRPs respectively spedfy the twenty POB files POB020 to
POB039. POB020 is an image used as the jacket image for the 10 15 20
packaged version of the music album composed of TrackA to TrackE, while
POB021 is a logo of the production company that produced this music album.
POB022 to POB025 are artist photos, POB026 to POB031 are images taken from
a promotional (promo) video, and POB032 to POB039 are photos of the artist
performing TrackA to TrackE during.,a concert.:. _ The DPLI POB SRPs in the
Default Playlist_Information are;;, defined by the producer of the music
contents, and,socan,_ be set so as to have images for the tracks
represented by the music contents, artist photos, etc. displayed during
playback. During the playback period of the AOB files specified by the
playbackorder in the Default Playlist-information, the PCB files specified
by the DPLI P03 SRPs included in the DPLGI will be displayed. For the
example shown in r IG. 40, the Default Playlist-Information specifies a
playback 168   27 November 2003 



5 10 Wfl 00/7dOb1 PCT/JP00/033n'a order for t'_he five tracks TrackA to
TrackE via the eight TKIs composing these tracks. Meanwhile, in the example
shown in FIG. 78, the DPLI PCB SRPs included in this
Default_Playlist-Information specify twenty POB files; with these
specifications beingvaliddu._ring the 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. {77-3 79} Changes in the Foreground and Background Images as
Playback Progresses FIG. 79 is a timing chart showing what images are 15
combined when the POBs specified by the DPLI POB SRPs Included in the
Default~Playlist_Information are used as background images and the POBs
indicated by the TKI POB SRPsincluded in the TrackManager are used as
foreground images. The first-level in the drawing shows the same POBs ?a as
the second level in FIG. 78, whil a 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: 79 shows the playback time in units of one minute.
The horizontal width of each POB in FIG. 79 therefore shows the continuous
display time for each POB. lss   27 November2003 WO 00l74061
P~."TIJP00/03300 By referring to the time scale in FIG. 79, it can be 5
seen that during the period from the start of playback the point a t 6.1
minutes, POB001 to POB003 (the lyrics for T.rackA) are displayed are
successively displayed as the foreground image, while POB020 (the jacket
image), POB021 (the production company logo), and POB022 (an artist photo)
are successively displayed as the background image. In the playback period
between the point 6. 1 minutes 10 15 20 of ter the start of playback and
the point 14 . 9 (=6.1+3. 3+5 . 5 ) minutes after the start, POB004 to
POB009 (the lyrics to TrackB and TrackC) aresuccessively displayed
asforeground images while POB022.to POB025 (artist photos) are successively
displayed as background images. 



In the period following the point 14..9 minutes. from the start of
playback, POBO10 to POBO11--(the lyrics;fore TrackD) are successively
displayed as foreground ima.ge,s; while POB026 to POB028 (images taken from
a promo video) are successively displayed as the background image. ;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 170   27 November2003 5 11'p 00I74061 start cf playback according to
the PCTIJP00103300 Default Playlist Information. FIG. 80 shows how the
foreground image and background image are combined at this point 6.1
minutes a=ter the start of playback according to the Default
Playlist_Information, {~~-~ ei} In the same way, a combined image composed
of POBO10 l0 15 (the lyrics to TrackD) ir_ the foreground and POB026 (a
shot from a promo video) in the background will b= displayed starting from
the point 16 minutes after the start of playback 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 according to the Default Playlist Information..  As described
above, if a combined image is produced 20 by combining a POB file specified
by a DPLT_ POB SRP in the Default Playlist Information as the foreground
image and a POB file specified by a TKI POB SRP in the 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 171 



27 November 2003 WO 00/74U61 PCTIJPUUIQi30U by rewriting the TKI-POB_SRPS
and DPLI POB SRPs in the TrackManager and Default Playlist_Information.
{82-1} PLT~POB SRPs and PS.I POB ATR in a PLGI 5 10 15 zo The PLI POB SRPS
and PLI POB ATR included in a PLGI have the same data constructions as the
DPLT_ POB SRPS 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 PLGI. 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 AOB files specified; in
this user-defined playback order, in what order such POBs should be
displayed; and whether display of POBs shouldbe synchronized with the
playback of the corresponding AOB files. Note that while the PLI POB SRPs
in the Default-Playlist_Information were described as being set by the
producer of the music contents, these DPLI_POB SRPs may be freely set by
users. 172   27 November 2003 WO a0/74051 PCT/JPOUl033G'J {82-2 83~ Example
Settings of the PL2 POB SRPs included in a PLI The following describes
example settings of the PLI POB SRPs included in a PLI. 5 FIG. E3 shows one
example of the settings of twenty FLI-POB SRPS in a 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 POBO^-.C to
POB059. As shown by the arrows, the twenty 1o PL.T_-POB SRPs respectively
specify the twenty POB files POBC40 to POB059. While POB020 to POB039 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, FOB040 is a photo of the user's family, while POB041
is a photo of the user's graduation ceremony, POB042 to POB051 are photos
of the user's pet, POB046 to POB051 are holiday snaps from the user's trip
to Europe, and POB052 to POB059 are holiday snaps from the 2o user's trip
to the USA. To simplify the explanation, the total playback period of the
AOB files specified by this PLI and the number of POBs specified for
display by this PLIarethesameasthe Default Playlist Information. This means
that the total playback period of TrackA to TrackE 173  



27 November 2003 ~,i'O 00!7d061 PGTJJfO'v'/0330t3 specified by this PLI is
52.5 minutes, and that the display period for each of POB040 to POB059 will
be 2. 625 (=52.5/20) minutes if each image is to be displayed for the same
time during this playback period. 5 { 82-3 89 } Changes a.n the Foreground
and Background Iaages as Playback Progresses FIG. 84 is a timing chart
showing what images are combined when the POBS specified by the PLI-POB
SRPs to included in the Playiist Information described above are used as
background images and the POBs indicated by the TKI POB SRPs included in
the TrackManager 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 2o 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
POB003 (the lyrics for TrackA) are displayed are successively displayed as
the 174   27 November 2003 W O 001740b1 PCT/WTP00l0331;0 foreground image,
while POB040 (a family photo), POB041 (a graduation photo), and POB042 (a
pet photo) are successively displayed as the background image. In the
playback period between the point 6.1 minute 5 10 15 20 



after the start of playback and the point 14 . 9 minutes after the start,
POB004 to POB009 (the lyrics to TrackB andTrackC) aresuccessively displayed
asforeground imageswhilePOB042 to POB045 (pet photos) are successively
displayed as background images. In the period foll owing the point 14 .9
minu'-..es from the start of playback, POBO10 to POBO11 (the lyrics for
TrackD) are successively displayed as foreground images while POB045, and
POB046 to POB048 (holiday snaps of European holiday) aresuccessively
displayed asthe backgroundimage. In this way, while the POBs specified by
the Default Playlist Informationare chosen by the record label that
produces the music contents and so generally correspond to artist images
and images related to the music contents, the POBs specified by a PLI car.
be freely selected by the user and so can have a high personal value. Q82-4
85} In the timing chart in FIG. 84, a combined image composed of POB004
(the lyrics to TrackB) in the foreground i75   27 November 2003 1a0
OCI7406i PCd'IJP00103300 and POB042 (a pet photo) in the background will be
displayed starting from the point 6.1 minutes after the start of p'_ayback
according to the Playlist-Information described above. FIG.85showshow
theforegroundimage and background 5 image are combined at this point 6.1
minutes after the start of playback according to this Playlist Information.
Q82-5 86} In the same way, a coTnbined image composed of POBO10 t0 (the
lyrics to TrackD) in tile foreground and POB046 (a hol iday snap from
Europe) i,n the background will be displayed starting from the point 16
minutes after the s tart of playback according to this
Playlist_Information. FIG. 86shows how the foreground image and background
image arecombined.at 15 this point 16 minutes after the start of playback
according _ to this Playlist Information. The song lyrics that 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 POB files that differ nom those specified by the
Default Playlist_Information, so that the user can have his/her favorite
images displayed 176  



27 November 2003 wa oo.~aosi PCT/~'P00/0330~ durir~g the playback of
his/her favorite tracks. {82-6 87} Example Setting of the Same POBs in the
DPhT_ POB SRPs in the Default Plavlist Snformation 5 In the examples in
FIGS. 78, 79, 82, and 83, all of the DPLI POB SRPs included in the Default
Playlist Information specify different POBfiles, though it is possible for
two or more DPLI POB_SRPs in the Default Playlist Information to specify
the same POB file. to By doing so, the same POB fil a can be displayed
during the pl ayback period of a plurality of tracks, making it possible to
reduce the number of POB files that need to be provided by the title
producer. ^his 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 of the DPLI-POB SRPs inlthe Default Playlist Information
specify the same POB file. In this drawing, both DPLI POB-SRP#1 and DPLI
POB SRP~4 specify POB020, while both DPLI_POB SRP~2 and 20 DPLI POB SRPnS
specify POB021. (82-7 88} Changes in the Foreground and Background Images
as Playback Progresses FIG. 88 is a timing chart showing what images are
177   27 November2003 wo ooraa~i PC'1'l3POOi03:00 combined when the POBs
specified by the DPLT_-POB SRPs included in the Default Plavlist
Information described above are used as background images and the POBS
indicated by the TKI POB SRPs incl uded in the TrackManager are used 5 as
foreground images. As can be seen from this timing chart, POB020 that shows
the jac'.tet 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 1o after the start of playback. In the same
way, POB021 that shows the logo of the record label is displayed a total of
three.times that are 2.625 minutes, 10.5 minutes, and l8.375 minutes after
the start of playback. When the . DPLI POB SRPs are set as shown in FIG.
87, the_.same POB. 15 is repeatedly displayed, so that reusable
images,-such as the jacket image or record label logo can be repeatedly:,
displayed. 



Twis completes the explanation of the TGKI, DPLGI, and PLGIs. 20 Q69-4 89}
POS23G The following describes the POBManager (POBMGs) that is newly
provided in the navigati on information in the second embodiment. FIG. 89
shows the composition of the POBMG. 178   27 November 2003 WO DD/7d06I
PCT/JPOOiL~33G9 As shown in the drawing, a POBMG is ccmposed of POB
`4anagemen t Information (POBMGI) and POB Count Infornation (POBCI)#l, #2 .
. . #n. 5 {S9-4 89-1} POH~yIGT As shown by the broken lines in FIG. 89, the
POB ma^:agement information (POBMGI) includes POBMGI identification
information that occupies the 0th and 1st bytes, a reserved field that
occupies the 2nd and 3rd fields, 70 a POB Ns field that occupies the 4th
and 5th fields, and a.reserved field that occupies the 6th and 7th fiefs.
An ID (a character set code "A6" according to IS064o') that identifies the
POBMGI is written in the POBMGI identification information field. A number
of POBS in a 15 range from "0" to "999" is written in the POB-Ns-field This
completes the explanation of the POBMGL. {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. 89. That is, the POB Count Information includes a POB RCN field
that occupies the 179   27 November 2003 WO 00I74061 PCT/JPUU1U33UU 



region from bit number b0 to bit number b9, a reserved field that occupies
the regior_s from bit number b10 to b13, and a data existence field that
occupies the region from bit number bl4 to bit number b15. 5 (69-4 $9-3p
POB RCN The "POB RCN" field shows whether the display of a POB
corresponding to a POBCI is specified by the DPLGI, a PLGT_, or a TKGI .
When the corresponding POB is specified, 10 the number of specifications,
that is, the number of TKIs specifying the FOB for displ ay, is written as
a number in the range "1" to "999". As in the first e.-nbodiment, TKIs
can.be deleted so that the settings in the Default_Playlist Information,and
15 the Playlist_Information can be freely changed-;.by_users:: ., When one
or more TKIs that specify a particular POB;are deleted, the POB reference
count for that POB has to be decremented in accordance with the number of
specifying TRIS that have been deleted. Also, when the 2o 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 180   27 November2003 N/O OQI740o1 PCT/JP001~33s3v' whose
POB-reference-count is '0" is not referred to by a TKI or a playlist, on
del a ring a TKI or pl aylist, a playback apparatus can detect POBs whose
reference count r_urnber becomes zero and delete the POB files storing such
POBs 5 to reduce the amount of still image data recorded in the flash
memory card. When certain POBs have a strong relationship with certain
tracks and such POBs will be meaningless if not displayed during the
playback of the related tracks, such 10 POBs can be deleted when their
reference count number becomes zero to avoid wasteful usage of the storage
capacity. of the flash memory card. This could apply to the case of POBs
showing seng lyrics for tracks recorded in the flash memory card. 



15 Apart from when one or more TKIs are deleted, when a POB specified by a
DPLI POB SRP, 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.
2o {69-4 89-4} Data Existence The data exis tense field that occupies bit
number b14 and bit number b15 is set to indicate whether a POB that
corresponds to the present POB numJ' er exists. The binary value "O1" is
set in this field when a corresponding POB 181   27 November 2003 WO
OD/740fii PCTlJPUDIiIa3UU exists, while the value "00" is set when there is
no such POB. I3ere, data is said to "exist" when data with intrinsi c value
is present. When this field indicates that a PCB exists and the 5 deletion
of a TKI or PLI has resulted in the POB _reference countreaching"0", a
playbackapparatuswill 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 intrinsic value regardless of whether it is referred to by a TKI or a
PLI, the data existence field corresponding to this POB can be set at "l"..
By 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 "0", it becomes
possible to selectively keep. only POBs with intrinsic value on the flash
memory card. . POBs that are only meaningful when displayed together with
the playback of a track (i. e. , POBs that have no intrinsic value) can be
deleted when the corresponding 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) . 



182   27 November 2003 1V!.3 00/7a063 PCTIJP~O/033~~3 { 69-5 } l3pdating
that Accampa_nies the Editing of GIs The foil owing describes how the TKI
POB_SRPs and the DPLI POB SRPs are updated in the following five cases. The
first four cases are the same as in the first e.:.:bodiment, 5 so that in
the first case (easel ) , a track is deleted. In the second case (case2) a
track is deleted and a new track is re corded. In the third case (case3)
two out ofaplurality of =rac'.cs are selected and combined into a single
track. In the fourth case (case), one track is divided to produce 10 two
tracks. In the fifth case (case5), the playback ordar of tracks is changed
In easel whe=a 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 the'POBs' specified
by these TKI-POB SRPsaredecremented:- POBsthat are specified by PLI-POB
SRPS and/or DPLI_POB_SRPs in the DPLGI or a PLGI are unaffected by this
deletion. When the DPL TK SRPS are changed so as to specify the 2o tracks
in a different order (case5), 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_POB SRPs in the TKIs to also
be combined. This is because only the 183   27 November 2003 1Y43 00l'74061
P~Tl,PP00103300 TKT_ PGB SRPs in a first TKI are valid for a track composed
of a plurality of TKIs. When a track combining operation is performed, the
POBs specified by the TKI POB-SRPS of the latter TKI will need to be
specified by TKI POB-SRPs 5 in the former TKI. When a track is divided
(case4), it is necessary to change the TKI BLK ATR of the track and to
divide the TKTMSRT and BIT as described in the first embodiment. In
addition, the TKI POB SRPs specified in the TKGI also need to be divided to
into two groups that are respectively assigned to the former TKI and to the
extra TKI that is newly~produced by the division. 



{69-.6} Actual Example of How the TXI POB SRPs and. IS DPhI POB SRPs May Be
Dsed _ . As described above, the data constructions of he TrackManager and
PlaylistManager allow the user to freely change the relationship between
AOB files and POBs by changing the settings of the TKI POB SRPs, DPhI_POB
SRPs, 20 and PhI 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 with no lyrics, and tracks
with lyrics and background images. Of course, the producer may charge
different I84   27 November2003 l~dfl QU>!4U61 PCTIJPOUIU3:00 amounts for
these different types of contents. When a consumer wishes to buytracks
without the lyri cs, the producer may produce an SD Audio directory that
includes the eight AOBs shown in the first embodiment and a ~ TrackManacer
where the TKI PGB SRPs in TKI#1 to TKI#8 specify POB020 to POB039 as shown
in FIG. 78. The producer then compresses this directory, er_crypts it; and
transmits it to the consumer's personal computer. Note that the
cor.s~.imer's personal computer 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,: 15 the producer may produce an SD Audio
directory that includes the eight AOBs shown in the first embodiment and a
TrackManager where the TKI_POB SRPs in TKI#1 to TKI#8 specify P03001 to
POB019 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 yr i cs and the background images, the producer may produce an SD
Audio directory that includes the eight AOBs shown 185  



27 November2003 1fO 00I79063 PCT/;`~OO10330fi ir_ the first embodiment, a
TrackManager where the TKI PGB SRPs in TKI#1 to TKI#8 specify POB001 to
POB019 shown in FIGS. 75 and 76 corresponding to the lyrics, and a Piayl
ist Manager where the DPLI POB SRPS specify POB020 5 to POB039 shown in
FT_G. 78. The producer then compresses this directory, encrypts it, and
tr0ansmits it to the consumer's perscnal computer. Since still image 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 embodiment, music contents can
be easily produced with different prices in accordance with the amount of
associated still image data. {90-1 93}-Playback Apparatus for
the:Second,Embodiment 15 The following describes a playback apparatus. for
the second embodiment. This playback apparatus differs from the playback
apparatus described in the first embodiment in that while the playback
apparatus in the first embodiment is por table, the playback apparatus in
the second embodiment 20 is designed for installation 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 186   27 November 2003 SV O
001'T4661 PCTI3PGO10~300 differs from the playback apparatus of the first
embodiment in that it is installed in an automobile as shown in FIG. 90, in
that it includes a large hCD panel 5, and in that it is connected to car
speakers. Due to the provision of 5 the 1 arge ZCD panel 5, the playback
apparatus of this second: embodiment is well suited to the display of tile
various types of still image data mentioned above. A second difference with
the playback apparatus of the first embodiment is that the playback
apparatus of the 1o second embodiment has a descrambler 7 that is capable
of decrypting encrypted POBs as well as encrypted audio data. When a POB
has been encrypted and is stored as a POB file with a "POBXXX.SPl"
filename, a FileKey stored in a Key Entry in the encrypted key storing file
"POBSP1.KEY" is 



15 set in the descrawbler 7 which then decrypts the file "POBXXX.SPl". A
third difference with the playback apparatus of the first embodiment is
that the playback apparatus of the second embodiment stores a program
including the processing 20 required to display POBs as foreground or
background images . The CPU 10 is this playback apparatus executes this
program to display images. 18'7   27 November 2003 WO OOI740b1
FCTl,JF00103300 i9 0-2 92 93 94} The following describes the composition of
the playback apparatus in this second embodiment. The 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 VRP~Is 61. The plurality of VRAMs 61 respectively correspond to the
single graphics planes (layers j . The VRAM for a graphics l0 plan has
transparency CY set in the range 0 to 100% for each pixel. The image that
is to be displayed on the first LCD panel 5 is calculated according to the
equation given below. FIG. 93A shows how the still images stored in the
plurali y of VRAMs 61 are combined. 15 Equation Pixel Value of Each Pixel =
Pixel Value in Graphics Plane 0*(1- a~j + Pixel Value in Graphics Plane
1*Ct 20 The transparency CY is set at 0% for the parts of the foreground
image corresponding to the characters showing the lyrics . As a result,
parts of the background image that positionally correspond to the Character
strings showing 188  



27 November 2003 W~ 00I74061 PCT/JP00103300 the lyrics are completely
hidden. Conversely, the transparer_cy cY is set at 10C ~ for the parts of
the foreground image corresponding to plain background of the lyrics. This
~~~eans that the combined image has the character strings 5 showing the
lyrics ir_ graphics plane 0 displayed on top of the background image in
graphics plane 1. By setting the transparency in this way, it is possible
to produce a combined image where a lyrics sheet is laid cr_ top of a
background image, as shown in FIGS. 80 and 81. 10 Note that a combined
image can be produced in other ways aside from that shown in FIG. 93A. As
one example, the lyrics may be arranged into the lower part of the screen,
with the background image being shown in the upper part; as shown in FIG:
93B. ( 94-1 } Flowchart of the Foreground Smage Display Procedure FIG. 94
is a flowchart showing the foreground image display procedure. when
playbackstartsaccording to TKI#z specifiedby the Default
Playlist_Information, instepS402 20 the CPU 10 judges whether the
TKI_POB-SRPS included in the TKGIs in TKI#z specify any FOBS. When the TKI
POB SRPs specify one or more POB files, the processing advances to stew
S403 where the CPU 10 counts the number of POB files that are specified by
the TKI-POB SRPS included in the TKGI . 189   27 November 2003 1Y0 OOi740o1
Pt.'f13P00/03300 In step S404, the CPU l0 calculates the display time "POB
time" showing the display period to be used for each POB file. After this,
in step S405 refers to the TKI POB ATR in the TKGI and determines the
display mode to be used for s displaying the POB files. When the TKI_POB
ATR shows sequential mode, the processing advances from step S405 to step
S406, where the variable i is initialized, and to step S407, where the POB
file specified by the i`h TKI POB SRP is displayed 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. Conversely, when
the extension of the POB file specified by the TKI-POB SRP is ''SPI", the
POB -fiie,will 



be in an encrypted state, so that the CPU 10 reads the FileRey, 15
corresponding to the FOB file from the protected area, decrypts the POB
file using the encryption key, and displays the POB. After this, in step
S408 the CPU 1O judges whether the variable i has reached the value given
in POB Ns. If 20 not, the processing proceeds to step S409, where the
variable i is incremented, and then returns to step S407. The processing in
steps S406 to S409 is hereafter repeated until the variable i reaches the
value given in POB Ns. As a resist, the POBs specified by the TKI POB SRPs
in the i90   27 November 2003 R'O 00;74t361 PCTI"PG~/03300 TKGI are
sequentially displayed. When the variable i reaches the value given in POB
Ns, the processing in this flowchart ends. When the TRI POB ATR shows
random mode, the processing 5 advances from step S405 to step 54i0, where
the var~~able i is initialized, and to step S411, where the CPU 10
generates a random nt:-nber r in a range from 1 to FOB Ns . In step S412
the POB file specified by the r`h TKI FOB SRP corresponding to the random
nu_nber r is displayed for the display time to POB time determined in step
S404. After this, in step S413 the CPU 10 judges,Hihether the variable i
has reached the value given in POB Ns. If not, the processing proceeds to
step 5414 ) where the variable i is incremented, and then returns to step
5411 In step is S411, the CPU 10 generates another randon number.r in a
range from 1 to POB Ns, and the processing proceeds again. to step 5412,
where the CPU 1 0 reads the POB fi 1e specified by the rte' TKI POB-SRP
corresponding to the random number r and displays it for the display time
POB time determined 20 in step S404. As described above, when the extension
of the POB fil a specified by the TKI POB-SRF 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 19l   27
November2003 wo aonaasl P~~.l~fl~~fl.>J~~~ be in an encrypted state, so
that the CPU 10 reads the cc^i leRey corresponding to the POB file from the
protected area, decrypts the POB file using the encr,rytion key, and displ
ays the POB. 5 The processing in steps S411 to 54l4 is hereafter repeated
until the variable i reaches the value given in P03 Ns . As a result POBs
specified by the TKI-POB-SRPs in the TKGI are displayed one after another
in a random order. When the variable i reaches the value given in POB Ns,
the to processing in this flowchart ends. When the TKI POB ATR shows
shuffle mode, the processing advances from step S405 to step S915, where
the variable i is initialized, and to step 5416, ~%here ahe CPU 10
generates a random number r in a range from l; to POB Ns: 15 In step 5418,
the CPU 10 checks whether the newly generated random number r matches one
of the used POB numbers that has been previously stored. If so, the
processing returns to step S416 where the random number r is regenerated.
If not, the processing advances from step S418 to S419 where 20 she 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 5404. After
this, in step S417 the CPU 10 stores the random number r as a used POB
number. As in random mode, when the extension of the POB file 192   27
November 2003 WO OO1740ti1 PGTIJP00103~a~tl specified by the TKI POB SRP is
'JPG", the POB is displayed as it =s. Conversely, when the extension of the
POB file specified by the TKI POB SRP is "SPl", the POB file will be in as
encrypted state, so that the CPU iO reads the F? leKey 5 corresponding to
the POB file from the protected area, 



decrypts the POB file using the encryption key, and displays the POB. When
this display ends, in step S420 the CPU 10 judges whether the variable i
has reached the value given in PCB Ns. If net, the prccessing proceeds to
step S421, 10 where the variable i is incremented, and then returns to step
5416. The processing in s reps S416 to 5421. 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.
Q95-I} Flowchart of the Background Image Display Procedure The-procedure
for displaying a foreground image is as described above and the following
describes the procedure for displaying a background image. FIG. 95 is a
flowchart 20 for the background image display procedure. Thisflowchart
containsfundamentally thesameprocessing as the flowchart in FIG. 4, 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.
193   27 November 2003 WO OOt'1d061 PCTIJPOO/Q3300 When the
Default_Playlist_Information is selected, the CPU 10 performs the
processing in steps S502 to S505. As in steps 5402 to S405, the CPU 10
judges whether the DPLI POB SRPS included in the DPLGI specify any POBs .
Plhen 5 one or more POB files are specified, the CPU 10 counts the number
of POB files that are specified, calculates the display time POE 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. t0
When the DPLI POB ATR shows sequential mode, the CPU 10 performs step S506
to step S509. As instep S406 to S409, POB files are sequentially displayed
in order in accordance with a DPLI_POB SRP, out of the DPLI_POB SRPs
included in the DPT,GI, indicated by the variable i. -  15 When the DPLI
POB ATR shows random mode, the CPU 10 performs step 5510 to step S514. -As
in step 5410 to S4T4; POB 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 5515 to step S521 . As 'in s tep
S415 to S421, POB files are displayed in a random order with no repetition
in accordance with a DPLI POB SRP, out of the DPLI POB SRPs included in the
DPLGI, indicated by the random number r. 194  



27 November 2003 1~'O 00/74061 PCTIJP00/0330~ {96-1} Flowchart of the
Background Swag=_ Display Procedure Thiscompletesthebackground image
display procedure that is performed based on the DPLI POB SRPs in DPLGI.
The 5 following describes the background image display procedure that is
performed based on the PLI POB SRPS in a PLGI. FIG. 90' is 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
to based on PLI POB_SRPs, this flowchart is exactl y the same as the
flowchart in FIG. 95, so that the processes have been given the same
reference numerals . No explanation of FIG. 96 will be given. 15 { 94-2
95-2 97A, B , C } Example Display Screens on the hCD Panel FIGS. 97A to 97C
shcw 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 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 195   27
November2003 `~i'O OOi740b1 PCT/JP90/Oa3G0 given in this playlist. The
foreground image display procedure shown in FIG. 94 and the background
image display procedure shown in FIG. 95 are performed and the POBs
spec=_fied for display by the TKS POB SRPS in the TKGI and 5 the POBs
specified for display by the DPLI-POB SRPs in the DPLGI are displayed one
after another. At a point six minutes after the stare of playback, images
are combined 



as shown in FIG. 80 and the combined image shown in FIG. 97B is displayed
on the LCD panel 5. 10 At a point sixteen minutes after the start of
playback, images are combined as shown in FIG. 81 and the combined image
shown in FIG. 97C is displayed on the LCD panel 5. (94-2 96-1
98A,B,C}ExampleDisplayScreens on theLCD Panel 1s 5 FIGS. 98A to 98C show
what kind of combined images are displayed on the LCD panel 5 when a
foreground image specified bya 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. 97A, 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. 94 196   27 November2003 4Yt3
00I74061 PL'1'/JPOOi03300 and the background image display procedure shown
in FIG. 96 are performed and the POBs specified for displ ay by the TKI POB
SRPs in the TKGI and the POBs specified for display by the PLI_PGB SRPs in
the PLGI are displayed one after 5 another, At a point six minutes after
the start of playback, 10 15 20 images are co_mb,~ned as shown in FIG. 85
and the combined image shown in FIG. 98B is displayed on the LCD panel 5.
At a point sixteen minutes after the start of playback, ;.~mages are
combined as shown in FIG. 86 and the combined image shown in FIG. 98C is
displayed on the LCD panel S. ;99 1} Recording Apparatus of the Second
Embodiment The following describes a recording apparatus of this second
embodiment. This recording apparatus differs from that of the first
embodiment in tha t it is capable of recording a plurality of POBs onto a
flash memory card, of setting valuesin the TKI POB SRPs,DPLI POB SRPs,and
PLI POB SRPs, and setting values in the TKI POB ATR, DPLI POB ATR, and PLI
POB ATR. To perform these processes, the CPU 10 in the recording apparatus
of this second embodiment executes the procedure shown in FIG. 99. The
following describes the recording procedure executed by the recording
apparatus of this second embodiment with reference to the flowchart shown
in FIG. 197  



27 November 2003 CVO 00U:!051 PCT!JP00I03300 99. In step S601, the CPU 10
initializes the various variables used in this procedure. These are the
variables #x, #y, #z, #u, #vy, and #w. Of these, the variable #x is 5 used
to specify which POB is presently being processed, the variable #y is used
to specify which track 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) specified by the variable #y is being processed. The variable #w
specifies which TKI POB_SRPS in the TKL (TKI#z) specified by'the variable
#z is presently being processed. -w 15 After initializing these variables,
the CPU 10 -advances to step S602 where it displays POB#x. This allows the
user to visually confirm the photo, illustration, or lyric sheet in this
POB. In step S603, 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 period 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 198
27 November 2003 1V~ 00I74061 PCT/JPOO/U33ii;: user to indicate the track
seauence for which POB#x should be displayed. When the user inputs his/her
selection, the processing proceeds to step S605 when the CPU 10 judges
whether the indicated track sequence #y is the DPLI or a 5 PLI, When t!^_e
track sequence #y is the DPLI, the processing Droceeds to S606 where POB#x
is set in the DPLI POB SRP#u, and then to S607 where the DPLI POB ATR#u of
the DPLI is set based on this POB#x. Once a DPLI POB SRP and the DPLI pOB
ATR have been 1o set in this way, the CPU 10 increments the variable #u
(#u-~#u+1) in stew 5608 and the variable #x (#x-.#x+1) in step S609. When a
PLI is selected in step S605, .the processing proceeds to step S610 where
POB#x is set in the PLI POB SRP#vy 15 ir. PLI#y, and to step S611 where the
PLI POB ATR#vy for this PLI is set based on POB#x. After this, in step-S612
the CPU l0 increments the variable #vy (#vy-.#vy+1) , before advancing to
step S609 to increment the variable #x (#x-.#x+1) . 2o When, in step S603,
the user judges that POB#x should be assigned to a specific track, the
processing advances to step 5613 where the CPU 10 receives a user
indication of this specific track. D;ext, in step 5614, the CPU 10 sets
POB#x in a TKI POB SRP#w set for the TKT_#z of the indicated 199   27
November2003 SYO 00I74061 track {track#z). ~CTLFPOU/033d0 The processing
then proceeds to step 5615 where the 5 :o 



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 increments the variable #w {#w-.#w+1) and to step
Sn'17 where the CPU 10 whether the variable #x has reached the final
nt:.=nber #n in a POB. If not, the processing proceeds to step S609 where
the CPU 10 increments the variable #x. If the variable #x has reached the
final number #n in a POB, the processing proceeds to step S618 where POB#1
to POB#n, the TR'NiG including the TKIs, and the PLMG incl uding the DPLI
and PIrIs are recorded on the semiconductor memory card to end the
processing.. In these embodiments, it is possible to have the. same still
image data, such as an artist photo or a record label logo, displayed as a
background image during-the playback of a plurality of tracks. This is
achieved by merely,-specifying the still image data in DPLI POB SRPs or PLI
POB SRPs that correspond to such tracks in the Default-Playlist Information
or in a PLI. Still image data, such as a lyrics sheet, that is to be
displayed with a background iunage only during the playback 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 200   27 November 2003 VVO
DOrIOtil P~CT/3POOIU33~D bell.e4'ed t0 be the ldedl System fOr redliZlng
the COnc2pt of the present invention, though it should be obvious that
several modifications can be made within the scone of the invention. Three
examples of such are given as (a), (b) 3 and (c) below. (a) The procedures
explained using the flowcharts in FIGS. 94, 95, 96, and 99 can be achieved
by programs that may be distributed and sold having been reccrded onto a
recordi ng 10 methtwn. (b) The present embodiments describe the case where
the nreser_tation data and navigation data are used for music contents,
although it should be obvious that such data can IS be used for an
audiebook that is a recording of an actor or announcer reading from a book.
In such case, still image data that shows tent from the book can be ideally
specified by the TKI-POB SRPs as the foreground images while the
illustrations from the book are specified by the 20 DPLI POB SRPs or PLI
POB SRPs. (c) In this second embcdiment, the POBs specified by DPLI POB
SRPSandPLI POB SRPsare usedasbackground images while the POBs specified by
TKI POB SRPs are used as 201  



27 November 2003 1Vfl OOI7~Ob1 PCTIJPOa/4~33C~P7 foreground images, though
the opposite setup may be used. Alternatively, when different POBs are
simultaneously specified by a DPLI_POB SRP or PLI-POB SRP and a TKI-POB SRP
, only one of such POBs may be displayed. As another 5 alternative, no
distinction into "background image" and "foreground image" need be used. As
one example, a POB specified by a DPLI_POB SRP or PLI POB SRP may be displ
aged first, and a POB specified by a TKI_POB-SRP may be displayed next. 10
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 anda highlight:: coordinate table are also stored on the flash memory
card 31 so that the display of lyrics can be 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 s~:ows one example of the phrase timing table. In this example,
"phrase timing" 202   27 November 2003 WD 00/7d061 PC'T,'JPOOI033U~3 refers
to the period during which a phrase given in the lyrics of a track is being
sung as part cf the playback of the AOB. This period is expressed to an
accuracy of milliseconds. In addition to updating the playback time 5 code
as described in the first embodiment, a playback apparatus monitors the
phrase timing given in this tablE: that corresponds to the current value of
the playback_ time code. By monitoring the phrase timing in this way, the
playbac'.t apparatus can know which POB stores the lyrics 10 for the AOB,
AOB ELEMENT, and AOB FRAME currently being played back. Using a,table that
gives she phrase timing of a POB in milliseconds in this way allows the
playback apparatus to synchronize the playback of AOBs and the display of
lyrics to millisecond accuracy. 15 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 AOB corresponds to the indicated playback start time using Equations
1 to 3 given in the 2o firstembodiment. Theplaybackapparatusalsojudgeswhich
phrase timing includes the indicated playback start tircie and has the POB
corresponding to this phrase timing displayed. This means that when the
user has playback start from a desired position indicated using the jog
dial, the 203   27 November 2003 WC7 00I7406.3 PGT/JPOOI03300 appropriate
POB for this desired position can also be displayed. Note that while the
present case states that times are given in the phrase timing table, the
AOB nu~-nber, AOB ELEMENT number and AOB FRPME number of the AOB, 5 AOB
ELEMENT, and AOB FRP.ME to which a phrase shculd be synchronized may be
given in the phrase timing table instead. On the other hand, the highlight
coordinate table associates the display coordinates of characters used in
the lyrics and the timing at which the AOB ELEMENT and io Ao3 F&ilMEs
corresponding to these characters will be played 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 to the lyrics; out of the ,lyrics 15 displayed according to
the phrase timing, in the AOB ELEMENT and AOB FRAME currently being 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 coordinates for the characters "H", "e", "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, the playback apparatus changes the color of the position 204   27
November 2003 WO flQI74061 



PCf/3800/G330~3 shown by the display coordinates of the characters given in
the highlight coordinate table. The playback apparatus can therefore
display the l yrics in a manner that allows the user to ins tartly
recognize 5 what part of the AOB is currently being played back. Thi> means
that music recorded on a flash memory card can be played back with
highlighted lyrics in the same way as conventional karaoke tracks. In this
third embodiment, the phrase timing table and 10 highlight coordinate table
are provided to enable precise sy.^..chronization between audio playback
and the displayed lyrics, in the same way as conventional karaoke tracks.
Although the present invention has been fully described with reference to
the accompanying drawings, it is 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 should be construed as being included therein. 20
Industrial Aaplicability The semiconductormemory card of the present
invention 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. 205   27 November 2003 Wfl 00C4061 PflTl3:
00/03300 The recording and playback apparatuses of the present invention
enable consumers to make full use of this semiconductor memory card. 206
27 November 2003 207 



What is claimed is: 1. A semiconductor memory card, said semiconductor
memory card comprising: an audio sequence including a plurality of audio
objects; a plurality of still image objects: at least one piece of playback
route information indicating an order in which audio objects, out of the
plurality of audio objects in the audio sequence, are to be played back; at
least one piece of first pointer information, each of the at least one
piece of first pointer information corresponds to a piece of playback route
information and specifies at least one still image object that should be
displayed 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 playbac k of the corresponding audio object. 2. A
semiconductor memory card according to claim 1, wherein: at least one of
the plurality of audio objects is music data; the plurality of still image
objects includes at least one still image object which shows lyrics for a
song represented by music data in an audio object; and at least one piece
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 information. 3. A
semiconductor memory card according to claim l, further comprising: a
plurality of symbolic counters, each of which corresponds to a still image
object and indicates whether   27 November 2003 208 the still image object
is specified by any of the at least one piece of first pointer information
and the at least one piece of second pointer information and, if so,
indicates how many pieces of first pointer information and second pointer
information specify the still image object. 9. 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 information
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 object; 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 accessible to a
device connected to the semiconductor memory card only if 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 according 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 .if
the device has been deemed to be authentic; and an unprotected area that is
accessible to any device connected to the semiconductor memory card;
wherein the audio 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
information are stored in the unprotected area; and   27 November 2003 209
wherein the at least one encrypted still image object has been encrypted
using the at least one decryption key stored in the protected area. 6. A
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 key sequence; and the identification
information for each encrypted still image object includes a key number
which indicates a position in the decryption key sequence of the decryption
key corresponding to the encrypted still image object. 7. A semiconductor
memory card according to claim 1, wherein the semiconductor memory, card
further comprises connections disposed on a bottom edge allowing connection
to a compatible device. B. A semiconductor 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
stoYed in the semiconductor memory card is permitted or prohibited. 9. A
semiconductor 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 information; and a still image object to be
displayed as a foreground image is indicated by the at least one piece of
second pointer information.
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