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magnetic discs and optical discs.

A removable flash memory card has been developed for use with various
electronic devices. This memory card can be used in digital audio data recording /
reproducing apparatuseé instead of; or in addition to, conventional disc media such as CD
(Compact Disc) and MD (Mini Disc).

Audio and video data recording systems that use flash memory card technology
generally track recorded content using the FAT (File Allocation Table) file system. The
FAT system is a file management system commonly used in personal computers for
tracking and editing stored content. For example, assume a single musical composition is
stored in flash memory as a single piece of audio data content. The FAT system then
allows that piece to be edited either by dividing it intotwo or more pieces or by
combining it with other pieces to form a single combined piece. Thus, the FAT system
allows users to manipulate, as desired, content recorded on flash memory éards.

Recording systems using flash memory cards can transfer content to and from

numerous sources using a variety of data transfer routes. For example, content can be



nunmer ous sources using a variety of data transfer routes. For exanple,
content can be 1 3 0 JAN 2004 copied or noved into the nmenory %%%&?@4
recording mediumlike a CO, MO, or HDD (Hard Disk Drive) or b d
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content recorded on a memory card or another recording media in accordance with the

source of that content.
Other objects and advantages of the invention will in part be obvious and will in
part be apparent from the specification and the drawings.
SUMMARY OF THE INVENTION

According to a first aspect of the invention, there is provided a storage medium

comprising:

a data area for storing data; and

a management area for storing a management data for the data stored in said data
area, said management data comprising an identification information for identifying a
source of supply for the data stored in said data area and for controlling editing of said

data stored in said data area.

In other words, identification information indicating the content supply source is recorded
on the recording medium along with the recorded content supplied from that content
supply source. When a user attempts to edit the recorded content, the identification
information is read and, according to the content supply source identified by the
identification information, editing is either enabled or disabled.
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supply source. Wen a user attenpts to edit the recorded content, the

identification information is read and, according to the cont I
source identified by the identification information, editing §gj Qj&%fiﬂﬂ‘l‘
enabl ed or disabled. 2 3 0 JAN 2004 For exanple, if the identified content
supply source is an internet server site, the ability to edit the content
is disabled. According to a second aspect of the invention, there is
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for editing data stored in a storage medium having a data area for storing the dafa and a
management data for the data stored in said data area, comprising:

specifying means for specifying data stored in said data area for editing;

discriminating means for discriminating a source of supply of the specified data
according to identification information stored in said management area; and

control means for controlling the editing of the specified data according to the

source of supply discriminated by said discriminating means.

According to a fourth aspect of the invention, there is provided a method for
storing data in a storage medium, said storage medium having a data area for storing the
data and a management area for storing a management data for the data stored in said
data area, comprising the steps of:

storing data in said data area; and

storing identification information in said management area, said identification

information identifying a source of supply of the data stored in said data area.



information identifying a source of supply of the data stored in said data
area. 3 ~ 0 JAN 2004 According to a fifth aspect of the invena ﬂnJA,Sezﬁu,rs
provided a nmethod for editing data stored in a storage nediu avi

data area for storing the data and a managenent area for storing a
managenent data for the data stored in said data area, conprising the
steps of specifying said data stored in said data area for editing;
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d BRI EF SCRI PTI ON OF THE d di
o e AR Sioring & TP aemehEeath gy (b deaatorpd i St GRThEL RoBPrSELRn . O

acconpanytepg odlr awi ngs, in which: Figure 1 is a block diagram ShOWI ng a
recorder practiced as one enbodinent of the invention; Figure 2 is a

bl ock di agr amsBefiingsaiddatpgpresiingspid detacaseadr ediisgin in t he enbodi ment of
Figure 1; Fig r atil
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showi ng tihferratidn symdﬁnmmdﬁfanageﬁnelnea@y,smﬁm processing hierarchy used by
the nenory card s&?wn in Figure 3; Flﬁqure is a diagram show ng the data
format used i roRkRIlipg s sAiting of the sngeified dafy srgprding thFﬁ@‘EFP%"’éW@%"Eﬁ%ram
show ng tag directory structure used in the nmenory card shown in Figure 3;
Figure 7 is a diagram showi ng the configuration of a reproduction
managenent file used in the nenory card shown in Figure 3; 3a

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the invention, reference is made to the

following description and accompanying drawings, in which:

Figure 1 is a block diagram showing a recorder practiced as one embodiment of
the invention;

Figure 2 is a block diagram showing the DSP of the recorder shown in the
embodiment of Figure 1;

Figure 3 is a block diagram showing the configuration of the memory card shown
in the embodiment of Figure 1;

Figure 4 is a diagram showing the configuration of a file system processing
hierarchy used by the memory card shown in Figure 3;

Figure 5 is a diagram showing the data format used in the memory card shown in
Figure 3;

Figure 6 is a diagram showing the directory structure used in the memory card
shown in Figure 3;

Figure 7 is a diagram showing the configuration of a reproduction management

file used in the memory card shown in Figure 3;
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3 0 JAN 2004 Figure 8 is a diagram show ng the configuration of an ATRAC3
music data file; Figures 9A-C are diagranms show ng confi gurat i3) JAN:IQO@!'.
files used in one enbodinment of the invention; Figure 10 is a diagram
showi ng a conbine edit process using the data files shown in Figures 9A-C
Figure 11 is a diagram showing a divide edit process using the data files
shown in Figures 9A-C, Figure 12 is a diagram show ng the detail ed

configuration of Fidue 8 &ny dlﬁg&ﬁﬁxisﬁﬂwir%g?@&fig%matifoh!o? ar t&m@?ﬁ%igg&ggg; ti onal

Figure 13 is a djagram show ng the ai configuration o
i nformation ar eaf 1BRFESSA(C 4rp dlagmmsalawiniecenfignatemseofidafa files ssadwmoren Fi gur-e

12;  Fi gur eedifiodifnest dfahd fivedi@t ng addi tional information key codes used in
the additional information aréa; Figure 15 is a table show ng further

addi ti onal i nf or Figufeol) igeyliagoae shawsieg aicombhe editgaodebomalg the Hah MRdsisBRv@r €a;
Figure 16 ig & ﬁrg%)bg_‘?howi ng further additional information key codes used
in the additiB nformation area; Figures 17A-E are di agrans show ng

speci fic data coRighguriasadipri siefehg b aRade ediffrosHB LAY tHleafaqgés SRR ment
of the inve Ilon;9 Figure- 18 is a diagram show ng the detaile
confi gurat i 08YSF "4 Hata file for one embodiment of the invention; Figure

19 1s a diagram sgaieiings hBfefl SldvinPheR6A S0hidiad IR Blbaildte header

of the data file shown in Fi'gure 18;" Figure 2 agram 6the
details of Maragemept fleshowmintliguraiZs ri bute header of the data file shown in

Figure 18; Figur h I I: t.rati exanmpl.e of recqrding
routes to a merrt)}(ag/‘%(‘]::alrJ 35 QE{AB%?‘L%"%&% daﬁaageg@g?ﬂ%?gluf%‘?flrogﬁ]eﬁ'&d’é‘ﬁﬁaﬁher
exanpl e of infeoaidemaes BNE-Softie mprodectinnymasigeinent file shown in Figure 12;

Figure 14 is a table showing additional information key codes used in the

additional information area;

Figure 15 is a table showing further additional information key codes used in the

additional information area;

Figure 16 is a table showing further additional information key codes used in the

additional information area;

Figures 17A-E are diagrams showing specific data configurations of additional
information for one embodiment of the invention; ‘

Figure 18 is a diagram showing the detailed configuration of a data file for one

embodiment of the invention;

Figure 19 is a diagram showing the details of location "A" in the attribute header

of the data file shown in Figure 18;

Figure 20 is a diagram showing the details of location "CC" in the attribute header

of the data file shown in Figure 18;

Figure 21 is a diagram illustrating an example of recording routes to a memory
card; A

Figure 22 is a diagram illustrating another example of recording routes to a

memory card;

Figure 23 is a diagram illustrating still another example of recording routes to a

memuory card;



Figure 23 is a diagramillustrating still another exanple of recording
routes to a nenory card; 4 3 0 JAN 2004 Figure 24 is a flowh fa (i
editing process for dividing a data file; and Figure 25 is a 3@@1&&@8@4
the editing process for conbining data files. DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS The preferred enbodi ments of the editing apparatus
and recordi ng system according to the present invention will be described
with reference t &igue2dscoipeayit o tidreditinggsoceIhor divbdidi rdmh $ileyand a menory
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t he Recor dememor)()@afthegacc&tlmg megiurh.hgs %Hﬁrnypléiaf gh edtind-aiparablssd ftbdiedor
Processi ng str gre and dat structure - Directory structure 3-3.

Management §f¥ ps5d QR @ rERhrdsr AG¢ & PRsARal c@nH“teR@ﬁF@SSEEqCBWIWﬁB@QH‘EF& file

3-5. Data fHitesn the 45004-aiehtiRREMEEndrd @ardli§ 15l TROCIrdn® BAR WHRIA car be Enabl i ng
and Disablipg Editi ng 1. .Configuration of the Recorder Figure 1 shows the

conf i gur at i BFdld by H%%W%r@b%@@rtarq@gﬂ%%&mmwdeo, still pictures, text,

and software programs. For purposes of this description, audio (i.e., music) is used as the

content data. It should be noted that even when audio is being used, the invention can
also record/reproduce images and characters as additional data. The embodiments will be
described in the following order:

1. Configuration of the Recorder

2. Configuration of the Memory Card
. File System

[S3]

3-1. Processing structure and data structure
3-2. Directory structure

3-3. Management structure and editing scheme
3-4. Reproduction management file

3-5. Data files

Content Source Identification Information

v

. Enabling and Disabling Editing

l. Configuration of the Recorder

Figure 1 shows the configuration of a memory card recording/reproducing
apparatus (hereinafter referred to as recorder 1) capable of recording and reproducing
content, such as audio data, on a memory card. Recorder ! uses a detachable memory

card as its recording medium. Recorder 1 may be configured as a stand-alone audio



apparatus (hereinafter referred to as recorder 1) capable of recording and
reproduci ng content, such as audio data, on a nenory card. or der uses
a detachable nenory card as its recording nedium Recorder E}dAN 29[]4
configured as a stand-alone audio 5 3 0 JAN 2004 device or incorporate

into a personal conputer or an audio/visual device. As a stand- al one
device, the recorder could be a full-size rack conponent or a portable
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shows a generic configuration of recorder 1 as a

ory b ool e kiR R oD b ST Vil (o ey il e Corlinhy  of

the above- mﬁnmmedxcapmhtaeaala@madaﬁemgdaresslom@c 5@%{%9 ROFRGEEL dcoder
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i mpl ement ed %B?“’Hg’%e%?fﬁ{jﬂrgéilglel é‘FﬁhB sigpalpdistibytedd uglar@atelbted@rs syatrghy mount ed
on the recog@ahl brddtRadIRIDEMKE BlténkS Fﬁ@i’rénf"Qh(;Ws 5" deﬁ% Bon ?3?{0 | Ogelgorder

nonvol atile. menory), a_ nmenory control” bl ock secur |nc udi ng
a DES (Dat a®EhBEHH e s&a@@wl@yroén@ngpppMumhnmntbe redlized mqﬂngamiéﬁteed in one

I C chip. Frthesbree scussion, it will be apparent that a
m croconput er or eqlu?va%%h&gm%y be- used i nstead of DSP 30. The audio
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12. The enc f nt nc.o ital signal sq that
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m ni mum auda DESgData\Bictypfibn Semdad) eryptidhGEcuit, all implemented in one IC chip.
From the foregoing discussion, it will be apparent that 2 microcomputer or equivalent
may be used instead of DSP 30. _

The audio encoder/decoder IC has an audio interface 11 and an encoder/decoder
block 12. The encoder/decoder block efficiently eneodes a digital signal so that it is
written to memory card 40 and decodes data read from memory. For high efﬁciency
encoding improved ATRAC (Adaptive Transform Acoustic Coding referred to as
ATRAC3), as used for the Mini Disc, is used. In ATRAC3, 16 bit wide audjo data
sampled at 44.1 KHz is processed. The minimum audio data unit processed by ATRAC3
is a sound unit SU. A SU is 1,024 samples of data (1,024 x 16 bits x 2 channels)
compressed into several hundred bytes, covering about 23 ms of playing time. Audio
data is compressed by ATRAC3 into about 1/10 of the original data siee. The signal
processing of ATRAC3 minimizes the deterioration of tone quality due to refinements in

the compression and decompression processing.



Is a sound unit SU. A SUis 1,024 sanples of data (1,024 x 16 bits x 2
channel's) conpressed into several hundred bytes, covering about 23 ns of
playing tinme. Audio data is conpressed by ATRAC3 into about 3.01(2_|AN 2064
original data size. The signal processing of ATRAC3 mnim zes the
deterioration of tone quality due to refinenents in the conpression and
deconpression processing. 6 3 0 JAN 2004 A line input selector 13
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provided to protect ‘copyrig cont ent
I ncor por at es#d KBES encryption circuit, which will be described |ater. DES
encryption ci I’CLi-I 22 of .rec
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addition, the DES encryption circuit has a random number generator to share

authentication and session keys with the memory card. ‘The DES encryption circuit can
turn a key on by using the storage key.

The encrypted audio data from the DES encryption circuit is supplied to DSP
(Digital Signal Processor) 30. DSP 30 communicates with memory card 40 through an
attached adapting mechanism (not shown), and writes the encrypted data to the flash
memory. Serial communication is carried out between the DSP and the memory card. In
order to allocate a memory size large enough to control the memory card, an external
SRAM (Static Random Access Memory) 31 is connected to the DSP.

The DSP is also connected to a terminal 32 through which content data and
control data are transferred with external devices or external circuit blocks (not shown).
The DSP communicates with external devices through interface 37, shown in Figure 2.
Interface 37 and terminal 32 are compliant with any of the numerous communication
standards; such as USB, IEEE 1394, IEC 958, serial port, and parallel port. This allows
the recorder to communicate with personal computers and audio/visual equipment. If

recorder 1 is incorporated in a personal computer or an audio/visual device, interface 37



SRAM (St ati ¢ Random Access Menory) 31 is connected to the DSP. The DSP_ i s
al so connected to a termnal 32 through which content data arﬂ:l[] dﬁgNrﬁU[M
data are transferred with external devices or external circuit blocks (not
shown). The DSP communi cates with external devices through interface 37,
shown in Figure 2. Interface 37 and termnal 32 are conpliant with any of
t he numerous conmuni cation standards; such as USB, | EEE 1394, | EC 958,

serial port andnamiad a2 kelcopfigired TNABINRIADYEs cddRCCtE@ BONE SFstdnd coRIFMNTLCat e

W th person conput ers and audi o/ vi sual equipnent. If Trecorder 1 is
i ncor por at eg{“i ?Frgg)“ﬁ-t‘?%m&aﬁﬁb‘g@mﬁ-@[ g#Vigtudi o/ vi sual device, interface 37
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to the systemcontroller in personal conputer or the au vi sual

devi ce. Fr om0 dioriesample, ibthsorcasdamepartof ancaudisrsysteal or3ompater systendaha i s
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system or a conputer exte Sy
the entire opmpeter systeof proidesansdird syl plagbadls cohlifands gempudted ayaliRfoREQVi des

record and playback .c ds.generated accordi ng,to user operations.

Addi t i onal BH‘?%&%& i’“&ﬁ%&d?f" etiendata. SHebas IfegF Hlprtion apd {eatdnformation,

i nf or mat i onare aloesuhised 16 WRIDSE thrb @zt e teRRMal.Nr ough the terminal. In

addi tion, DSP 30 can,supBItSé addi tional information data and control signals

read from menor ylRaddifionnDeg 30iran syrpleadditienat iferaetiordatanad tontioksigadiows an
operation bidaghro3PmbBA% Gy 36 l&tﬂég}f&%"c%%ﬂ‘é@.th which a user carries out
oC

desired operations and  a display ) on whi ch various pieces of
information are Hizgp halewishowstah@peartion bitkke $2 hivting karicus @ontexjsiivite svhidhen t he
recorder is i . and- al o nit. the.recarder. is '
i ncor por at e_gselg g%k%ﬁtgg%gﬁ% 0%8%%%?%%@ 2 @gpel?lﬁtﬂlo%b%%gﬁl%vaﬂ%s RFERPhy bl ock
33 need not infemditipe etel disptaynd érthe ais¢ro Thhe: 1ISRs ard\Naneiked when théfecsidanigd- al one

configurati P.processes inputs from.the operation block and
control s thg&hﬁgg%%§$§6fa§%'%f°“rfHnﬁhlﬂ?ﬁ&e& F’:it'@‘&?r%?fﬁtf:fib‘h? BTIF%W! CPPRILy st em
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block and controls the display block. In the incorporated configuration, the system
controller of the host device executes these control operations, supplying operational

. information to the DSP and receiving information indicative of the contents to be
displayed from the DSP, as required.

The encrypted audio data, as content read by DSP 30 from memory card 40, is
decrypted by security IC 20 and the decrypted audio data is then ATRAC3-decoded by
audio encoder/decoder IC 10. The decoded output of the audio encoder/decoder IC is
supplied to D/A converter 18 to be converted into an analog audio signal. The analog
audio signal is output to a line output terminal 19. The line output is transmitted to an
amplifier (not shown), to be reproduced through a speaker or headphone.

It should be noted that a muting signal can be supplied from an external controller
to the D/A converter. If the muting signal indicates that muting is on, the audio output
from line output terminal 19 is suppressed. Figure 1 shows line output terminal 19. It

will be apparent that a digital output terminal, a headphone terminal, etc. may also be



The encrypted audi o data, as content read by DSP 30 from nenory card 40, is

decrypted by security I1C 20 and the decrypted audio data is t
ATRAC3- decoded by audi o encoder/decoder |IC 10. The decoded O[ﬁmJtJA]N tﬂﬂﬂ‘r

audi o encoder/decoder 1Cis supplied .to DJA converter 18 to be converted
into an anal og audi o signal. The analog audio signal is output to a line
output termnal 19. The line output is transmtted to an anplifier (not
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D/ A converter. If the muting signal indicates that muting is on, the audio
out put  from | i néFigure Bushoweanintahal tOnfiguratigansfaSSEH0. BEPU0Es fhadeh@VeT alohe
output termpal 419. It wll rent that_a digital output termnal, a
headphone teﬂmalggi%, mgery 1#&9“ SW@@%@C agendys ARRANQIE éd tsEfacech$s buses.dat a
may al so be adtet-bishriige€ XTSI fHRNbRAIKD RIS ok BuE Bl Bhe; i bed
above. Figure 2 _shows an internal configuration gkrl%DSIj 303. D§B@§§uﬂ§&§1{ade

up of a cor do agdPU. 5Thq Hash THERSY §LOB, PregraigRanesery fon DS modeating. 3YRAM Heror y
card int erf%ﬁ@S&M@‘l‘%?esus_ed§§‘@oll&?ﬁé@éﬁ’;&iﬁe{%&cg&@do?%iey P functions |like a

m croconputer, core 34 being equl ent ! P?s?ﬁssﬁlgrmry stores
prograns ne®s@HPys.f or DSP processing. SRAM 36 and SRAM 31 are used as

wor ki ng menori es y{ig¢e r..vari ous processi ng operations DSP. 30
responds to an oper aﬁ%ﬁgoéfgg%a n OpSEANGD stenal, F%@&ngﬁ‘%ﬁrﬁ%’aﬂlﬁ%@ww t hr ough
i nterface 3Througt inpufacé 8 Dor inpetr fidrh 0PerbliQCkod939, 16 wilid &dd&érﬁﬂ@édeegmy'ﬂ%@l
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30 i nt er pr eprocagilg sfahis @aas MisruasRifally, HDSE 96 ﬁitagfeﬁ%ﬁéa%g@aﬂ»%ig'f data to
card. File managenent on the nmenory card 1s perforned

control the rrerapr% ) )

usi ng t he FEForipgrepirduging audiaqatadp contepd ghe memperesehal conputers. |In

addi tion to thisrhibbRns)tsle8dn HRenIMES S is SR S

reproducti on rranagerreﬁt fil e.n‘The r_ecg?oduést'_?on n_aegggﬁelﬁ@r?tsf%?ﬁ%esygr%ﬁages t he
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a second
file manages the data files recorded on the memory card. The reproduction management

file acts as a first file manager handling all audio data files. The FAT acts as a second
file manager handling all ﬁles stored in the flash memory, including audio data files and
the reproduction management file. The reproduction management file is recorded on the
memory card. The FAT is written on the flash memory before shipment from the factory,
along with a root directory.

In order to protect copyrights, the present embodiment encrypts the ATRAC3
compressed audio data. However, the management files are not encrypted because they
are not cogsidered to be copyrighted. Moreover, only some vérsions of memory card 40
have encryption capabilities. Recorders that record copyrighted audio data can only use

those memory cards having encryption capabilities, as in the present embodiment.



file manager handling all files stored in the flash nenory, including audio
data files and the reproduction managenent file. The reproduction
managenent file is recorded on the nenory card. The FAT is wi n

flash nmenory before shipnment fromthe factory, along with a roaot"']e‘JRN 2%4
directory. In order to protect copyrights, the present enbodi nent encrypts
t he ATRAC3 conpressed audi o data. However, the nmanagenent files are not
encrypt ed béc&usfouriminn ofakeManioreongli dered to be copyri ghted. Mreover,

only some versi og_Ls of rrlgrmrt¥l card 40, h?ve encrygtion capabilities.
Recorders that r&dB¥e’ cRpYY § RPN Memere & 8 e Bemophensd isvads y
cards havi ngpefesatif] bRjek a2RAD ki heSoryd® dibrdelle dfesent enbodiment. 9 3 0
JAN 2004 2. nf |T%grat|on-of the Menory Card Figure 3 shows the

configuration of TheHwe-yayseenl dgerfaqiederwaenBSPcH) ahdithe manery ¢apd isfeconprsadol

bl ock 41 an njﬁgqg I " -way serial.interface |
bet ween DSnggbgﬁ%'t e n%n%%?qﬁggér)%gFscgc?g%ggggﬁf)ﬂ%@\eﬁ%ﬁgsc}ocﬁﬁgnﬁéﬁr mai n

| i nes are aswhodinelSBYed8CKné DIiOtfomnarinittingdata, ot dotkorsptginalNTaln sddftiars | i ne
SBS, data line DI O,f.or nsmi.tting . data, dinterrpupt line INT._In

addi ti on, {%gﬁ’%ﬁhaeﬁ (1515@ ng{lﬁoé}\%ll’ eSsYlgglaEF ar‘TaHEE‘JJ SEPRlY @%FF ahed to
suppl y powekeseré® linésef€tnd®ginkd.nes are undefined. The clock |ine SCK
transmts a cl ocipsi gnal. sgnchroni zed with the data. The 'status |ine SBS

transnits a si gndP® FREF €3kt P08 topsmitea slogk signad syndheoniasdoyith daraa. The data
line DI O i npyhs 1iRB8BYULRLhEs £ SEHRNAAAN o?ﬁﬁ%&ﬂisﬁﬁtﬂg&%%gm%géafdh THata

interrupt line INT transmits an interrupt signal | response to
an i nt er r upling BHd énputsapdioytpussesasmands andl enciyptédaudio date. Theymedmupslind BYT :
generated wy : o ed | recorder er, in the
present embo wﬁéﬁ?ﬂ (ecgh stafla ﬁt& ‘QI’}% 0 %ﬁﬂoﬁiet%?’8&%%";%&38@%6#%%%9@}0 t
signal is tfradsAintinteduphsignatiiataisol genera®ll @hedtleanérabry pardak lekedonier si on and

parel |l Sl BB G ot Bl et =
i nter connech@r@hsiguaghs trimmitrel@endatt lina®W0) i nes. The SIP & P/'S I F bl ock
e e A RN RE] deRerslon Tnd Pecallelsctial conbertin intertace block (4P ' &2

P/S IF block) 43 acts as an interface between thg DSP and the control block 41, that are

interconnected through the above-mentioned lines. The S/P & P/S IF block converts

serial data received from the DSP into parallel data and supplies it to the control block. It

also converts parallel data from the control block into serial data and supplies it to the

DSP. In addition, the S/P & P/S IF block receives commands and data-through data line

DIO and separates the received commands and data into those for normal access and

those for encryption. '

More specifically, in the format used by the data line, commands are transmitted

first, followed by the data. The S/P & P/S IF block checks the command code to

determine whether the transmitted command and data are for normal access or for

encryption. According to this code, the normal access command is held in command

register 44 and normal access data is held in page buffer 45 and write register 46. An

error correction encoding circuit 47 is associated with the write register. For data

temporarily stored in the page buffer, the error correction encoding circuit generates an

error correction code.
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al so converts parallel data fromthe control block into serial data and
supplies it to the DSP. In addition, the SIP & P/S IF bl ock pegceive
commands and data-through data line DI O and separates the reée‘ﬁvdAﬁ 2004
commands and data into those for normal access and those for encryption.
More specifically, in the format used by the data |ine, comands are
transmtted first, followed by the data. The S/P & P/S I F bl ock checks the

command code to Tdedstnoupat fbetthetohiend fegiRfer] the psbeaflRBNEe ANE Mt are for
normal access,Qr for encéXQtion. According to this code, the normal access
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t he page bu regirster, amd the error correction encoding
circuit are suppFomempyigh ptdtasivnmpeemisys, caiteiti(heaudiddatas@eneasal b a menory

| F sequencer, he ry | F sequen t s a data transfer

i nt er 19 ace bé’t)r\@é? ’;gﬁrgag%%?}“\élm‘g%g% %ﬁ%’?éﬁg%fqgﬁgf‘f’ ProvrBitsn totthe Hadrmemery
menory |F  Beauepremby sdakity IG20Mkid &&ngi{yqalé&eszfdfaﬁ@m@%gryard.':@ﬁe SOy ght
protection purposes, content gt he_audi o data conpressed by ATRACS,

hereaf ter bgﬁ‘)ﬁlgh?Sér Riifeg memory $3. ATRAE N HRtON disulié4vinidia ramvelstilemeniris h
Menory i s e41CTyddeeaHl)BIREHHE biuval hGneRiANth E@%&%H%{éw&%‘i@% QL :4 gy menory

card. The security block has a buffer nenor cryption Circuit
54, and a nEaReNseard.eThaomvlatiBaneon stwethe kyysleoedsaryder qricuypéibn and is

aut henti catjqn £ 806 ni ac mepory, card. The
nonvol atile drare?r‘%%ﬁlse?%?%gm? qﬁ%“%gy]"shlé%}éoég%esl%ﬁs %tgrregé%cf ;‘8%’?@%‘*55&?’1?‘? " not
accessi bl e fr omInhdditiohsicceity Dheks2draagearidem nusntet geretaton) alithwing@rrgol ati | e

menory In EL security.block 52 has random nunber ner at or,
al | owi ng i %%%§W8t%°ﬁ% lgﬁf%gr?f‘f)@‘gf 768?{%\7\5?%t&%@’fﬁé‘?ss‘rog%?‘%%?or%ﬂnﬁlﬁ share
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- card is first, loaded.into the recorder. Thi s authentjcation is executed by
SneplBEn K Gubd by |

the securitd’ {8F 5PYEK IGend te sseily plockofthe memory card.

When the recorder recognizes the loaded memory card and the memory card recognizes
the recorder, cross authentication is established. When authentication is successfully
made, the recorder and the memory card each generate a session key. Session keys are
generated every time authentication is performed.

When content is written to the memory card, the recorder encrypts the content key
using the session key and passes the encrypted content key to the memory card. The
memory card then decrypts the received content key, re-encrypts it by the storage key,
and passes the re-encrypted content key to the recorder.. The storage key is unique to
each memory card. Receiving the re-encrypted content key, the recorder executes format
processing to write the re-encrypted content key and the encfypted content to the memory
card.

When reading data from flash memory 42, the read data is supplied to page buffer
45, read register 48, and error correction circuit 49 through memory IF sequencer 51.

The data held in the page buffer is corrected by the error correction circuit. The error-
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When the recorder recognizes the | oaded nenory card and the nmenory card
recogni zes the recorder, cross authentication is establishe \Wh
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processing by the memory card.

3. File System

-

3-1. Processing structure and data structure

Figure 4 shows a file system processing hierarchy for a recording medium using
memory card 40. From the top is an application processing layer, followed by a file
management processing layer, a logical address management layer, a physical address
management layer, and a flash memory access layer. Within this hierarchical structure,
the file management processing layer is a FAT file system. A physical address is given
to each block of the flash memory. The relation between a block and its physical address
is fixed. Further, logical addresses can be assigned to various blocks and are handled by
the file management processing layer.

Figure 5 shows an en;;ample of the physical configuration of data in flash memory
42 of memory card 40. In the flash memory the data is comprised of segments that are

divided into a predetermined number of fixed length blocks, each block being further
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recorder. An oscillator 61 generates a clock signal to act as a timng

reference for processing by the nenory card.. 3. File Syste - L.
Processing structure and data structure Figure 4 shows a fil g@ymzmll'

processing hierarchy for a recording nmediumusing nenory card 40. Fromthe
top is an application processing layer, followed by a file nanagenent
processing |layer, a logical address managenent |ayer, a physical address
managenent |dyided infmalpadétbasihedmumber offirebRngBpages. W tHei sk Mok, @k@NLENi cal

' [ I r i.s a FAT file system A
;S)L;/gff:glr eédd:tegegesdc4%&&%&%&%&&%@%%&' ré’g‘fa Ha‘%gbﬁisash menory. Th?é rel ation
between a bl ock and yléck iPbYEpERE REMEDIhrobish Fl XEBlockiy ¢ ?Klé%&ﬁ%?e
addresses can be assigned to various bl ocks and are handled by the file
nmanagenent [R8EBSd P bytes ajda:  Thosghe entie Slagdwecmnaryesearbslaay where Femphyd Gap
configurati qule‘RE).tg%ﬁ%ﬁ'@,bb@ﬁ@?ﬁz%ﬁ%’e. 42 of menory card 40. In the flash

menory the data is conprised nents that are divided into a
predet er mi ned nuideel pagk i§ comepbskdofid hl bbyte ksta peaahd bll 6bktehedundadtpatthahe 12 3

I vided, int : det L ped n er of fixed |ength pages. In
the 11 ash e BupsS: 8e RUGREERM: T 1Bk ougere Rtmpuadiook St en on
a page basi paginuflang kipdate gQupsieSAttedl The9a5aiRing NBOYRE of the rBlRKaiS 8 Or

16 KB wi de. On page is 512 bytes wide. Thus, the entire flash nmeffory can
be anywher e ®% E“%Bdl(’gi‘? e5pRiERis Pt ihe date nes. (Lhetrol? Witesdrayde v si ze. Each

page is conmppsesnht ﬁa%glﬁ)gég,t @lo%?craﬁad?ﬁésts f(?gﬂe% %ﬁ)’ﬂlﬂ)ﬁt Esgr%%&a@tbgge?j[’,ta' The

first three bytes of tT undant part form -byte overw it 1 wher e
bl ock st at u§iscrefpdgorgationBCC4A byigpdanda dataEGE @rbetoar i Theatiscrefhimforemtibni ng 13

bytes of th | o rging to.the, content f the
ot o part ocas o RinelRd darfhf d MERRTER e e M ool 1Y B Pighl e
address (2 mpewaton. dhealatrelECE ésmroredrestiva dat foythe SY2-bate ddisscr et e

oo oS P S 1 LB B R e

| ogi cal adde@wsrsicartable fleg {lo+ imalid, 0 = table block), a copy inhibit specification (1 = not
prohibited, 1 = prohibited), and an access permission (1 = free, 0 = read protected) are
recorded.

The first two blocks of each segment, namely block 0 and block 1, form a boot
block. Block 1 is a backup with the same data as block 0. The boot block is the first
valid block in the memory card and therefore is accessed before all other blocks when the
memory card is loaded in a device. The remaining blocks are user blocks. The first page
(Page 0) of the boot block stores a header, a system entry, and boot and attribute
information. Page 1 stores data about unusable blocks. Page 2 stores CIS (Card
Information Structure)/IDI (Identity Drive Information). The header of the boot block
records a boot block ID and the number of valid entries in the boot block. The system
entry records the start position of use-inhibited block data, the size thereof, the type
thereof, the data start position of CIS/IDI, the size thereof, and the type thereof.

The boot and attribute information records the type of the memory card 40 (read
only, readable and writable, or hybrid), a block size, a total number of biocks, security

compiiance, and data (date of manufacture and 50 on) associated with the production of
the card.
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reservation. The data ECC is error correction data for the 51'2-byte data.

In the managenent flag byte, a systemflag (1 = user block, 0 5 Root
bl ock), a conversion table flag-(1 = invalid, 0O = table bl ockB, ﬁaMNyzgm‘

inhibit specification (I = not prohibited, 1 = prohibited), and an access
permssion (1 = free, 0 = read protected) are recorded. The first two
bl ocks of each segnent, nanely block 0 and block 1, forma boot bl ock.
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f head bgot bl ock
Cecords & homrepAfithleishs bl ol fhl Al TR Bae vt unt e ctm? hoeRabe8R b1 ook,
The system systemywrites opdised duea ®taﬁrﬂnuﬂﬂﬂﬁﬂ@dé@?dh%?q&%$dy,mﬂr{%h%&ﬁo?'b%;:l?glf a,
h h f, th t he a start position o
the 2: 7o Ehglg’glg?i adgiSs %f??&%lﬁg @F%ﬂ?ﬂ“geﬁﬁg‘eb%il ugAc oL his PERsESsingcaliedat | on
records the swaperatesdidly cafemwn&@;seqteﬂ%& rc%ﬁEEntx‘ﬂf&li%cceE@fi’ﬂﬂ?La‘?naaﬂch itabl e,

or hybrid), bl ock si.ze, a total nunber of blocks, security conpliance,
and data (dé?@ewlnﬁ'&ﬁﬂﬂ&%dﬁs@fub‘m@ of theofigsh aasarey at ed with the production of

the card. 13 3 0 HANA00%dGEESH XE‘%E@BHa?eﬁ »@iﬁlﬁh@‘dgﬂae Lnke© thg%%t%r gl{%ts H%Jn of

the insulating filmevery tinme 'S Wi erebyl
nunber of t idwEsg darpdatathdramgradttesnistseert tietht Fadlh ensring propefl’dmeésftmreaﬁdrt is .

ferabl e ra rea tedly and
(F:) gﬁcent rate a% %ﬁsq}?%ng&?%sl n haﬂ% %H%%Pmﬁ tloﬁ% g‘ﬁ?ief}é‘iggl E‘ﬁg stored at
a physi cal addr@sses,so thdhe lcﬁgxd:aé—péymz& rardqlnesv@m&sxga&a’bld‘ i[s@éQuhed ngodﬂﬁiéé %thﬁlsL 0
th me bl ite ate t use oc
Ooﬁszguent I 38&%61&&40&1 %{F%%ﬁ hr?g#\x%‘ ﬁiﬂf&gﬁ ?ﬁﬂes%@g de %ﬂaglﬁﬂy“éfi@éﬁf addr ess

changes af t epectfaibythe BAT, thehiby epaligestdig td BiablRE indfoiedd Y 1R RRRIAG) can
pr event repeﬁt ed EP}?}}(concentrat ed access to the sanme bl ock, thereby

|ncrea5|ng1p life of the flash nmenory.
The logical-physical address conversion table is stored by DSP 30 into SRAMs 31

and 36. If these SRAMs do not have enough space to store the table, it can be stored in _
the flash memory. This table lists logical addresses (2 bytes each) in ascending order
along with their corresponding physical addresses. Since the maximum size of the flash
memory is 128 MB (8,192 blocks) 8,192 addresses may be represented. In addition, the
loglcal -physical address conversion table is managed for each segment, the size of the
table increasing as the size of the flash memory increases. For example, if the size of the
ﬂash.memory is 8 MB (2 segments), 2 pages of each segment are used for the logical-
physical address conversion table.

When storing the logical-physical address conversion table into the flash Memory,
a predetermined bit of the management flag in the redundant part of each page indicates
the block in which the table is stored. ‘

The above-mentio_ned memory card is usable by the FAT system used in personal

computers and disc storage media.
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The | ogi cal address stays associated wth the data, so that, the data

changes bl ocks during an update, the sanme address is seen byg}DeMzopﬁ
ensuring proper access thereafter. Swap processing causes a e

correl ati on between | ogi cal and physical addresses, so that a

| ogi cal - physi cal address conversion table is required. Looking at this
conversion table jdentifies the physical address corresponding to the

| ogi cal address #\gwegh pelhpyninBigags, thmmw O@rﬁh@nltemﬁ @d@ésaseat eFWTe bl ock

indicated b gi-cal ddr ess
conver si on %/aé%)alhgm} gﬁﬁ giﬁr%g&g P%@ §%d (Q\tﬂgg g@é(} ﬁ] ef‘fs E% SRANs
do not have addwseyf tb@amgrmloedmﬂ first ine thalbleeory hnd:mmobeufﬁbm{aadn hnoutit}h't,e flash
menor Thi s table |caI dr esses s, each ascendi ng
or dery al ong" e h- tTh%ﬁ"‘ caé? Sé%rﬁ% Wﬁ‘tlBﬁ%Pé‘ﬁﬁegé‘ﬂ&tﬁ%E@ggS @[Lﬁ@és)t fBe naxi rrum
si ze of the FABsRcifIRENHEINYS ih8icdRR dYBnﬁs%d%%k@'a%&ﬁﬂlocl@n&ﬁ&raﬁ@éf&iﬁf@%ldzg%’

e

represented. I n addition, the  |ogical ﬁhym cal address conversion t

managed for 284efAstBigRkent he FPHE‘“E‘?“W Brea sloecs dirgptory ¢ridescdisd ailgibate, updatsi ze of

the flash neERI Mak BRECASRS fildFe)eXxanpl e, if the size of the flash nenory
is 8 MB (2 segrrents) 2 pages of each segnent are used for the |ogical-

physi cal address I e \pegsstembodiant, api frost e fitgmetesenegfi systempycfiedhby
address con I fl ash e eternn bit of the
}&F‘efi%hf?{l Jrall Bol D nﬁ{h%d il gg%}/egé f%ﬁng%@en&fﬂg !

managenent n the redun ar %l ock in
whi ch the t@bivadad§0&hmagd1g tﬁé\aaadswammtﬁlaa@wlthmam yorRffuting Sadh&aalake by the

FAT system I n personal co ters a nmedia. 14 3 0 JAN
2004 Al t hough™ r%?rog‘ﬁg’\?ﬂ magagqmay eSS Stf’ﬁ%%féﬁ% gﬁ?rcg gg’ﬁt‘%ﬁ‘?@ SAdiipe ar ea,
a FAT areatheahdh mefrﬁﬁ)t omﬁseqﬁemuy [ HRF AT §taﬁg%dtmenérﬁ&yfchﬂsbdﬁﬁ@:ﬁyﬁﬂhe
| PL area stores the gress of the programloaded first into the nenory

and vari ous“fcﬂf?ﬂ’hsa‘i“is'érﬁ about the nenory. The FAT area stores information
associ ated wi th tTherdpleksor BhibgtBES ile Ulz%eaté'a% tﬁ@@ﬁ;'Pf 'P%?e%ﬁﬁn[ggstv]}eﬂ%é:at Ve

of unused bl ocks,. a next bl ock nunber, a defective b
bl ock. The FeGeTeRisparerdpnferike irstigs, aul&%qr@wyedemqﬂitee@e(mﬁmeryaaard isbut e,

update dat ad&d. af theGhétidi§ carddPthatitd Gubdifohtion is executed. If the memory card is
found to be a compliant memory card, the boot black of the flash memory is read into the
DSP. Then, the logical-physical address conversion table is read. The read data is stored
in the SRAMSs. If the memory card is virgin to the user, the FAT and the root directory |
are written to the flash memory before shipment. The reproduction management file is
created when data is recorded by the user.

Specifically, when a record command is given by the user to the DSP, the
received audio data is compressed by the encoder/decoder IC and the resultant ATRAC3
data is encrypted by the security IC. The DSP records the encrypted ATRAC3 data onto
the flash memory, after which the FAT and the reproduction rﬂanagement file are
updated.

Every time a file update operation is executed (i.e., every time tﬁe recording of
audio data is started and ended,) the FAT and the reproduction management file are
rewritten on the SRAMSs. Then, when the memory card is detached from the recorder or
when it is powered off, the last FAT and reproduction management files are stored from

the SRAMs into the flash memory. In this case, the FAT and reproduction management
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In the present enbodi ment, apart fromthe file managenent system specified
by the format of the above nmentioned menmory card, a reproduction
managenent file is provided for nmanagi ng the tracks of a nusi aﬂ Uﬁﬂnﬂ}ﬂlr
the parts constituting each track. This reproduction nmanagenent file is
stored by the user block of the menmory card into the flash nenory.
Consequently, if the FAT stored in the mempry card is . damaged, file

recovery is BRSTRBAS Oenariflen e \say e dhe 1e0Td e rns audie idpte is saredandeades t he _
DSP. For ex aWHEr?the‘é@ﬁB d’éﬂfhas bESCRAEE thd &n%w gel%Pxf'ofdgf]u&nkfﬁar{a Erﬁgnttf{:lig% It

is determ ned whether the nenory card is e menpry Car
| oaded, aut Hdateéation is executed. |f the mem)ry card is found to be a

conpllant menory t Yol bl.ock .o sh,. [ s.read into the
DSP. Then, the |§§?‘é§i’ thﬁ%?%sfg‘ga mbo&ﬂ?eenst§{588ﬁ tee? S%dl{{g%? B%?@"arn%gﬂe ﬁé read
data is storihdh memot)heltgiwwbe hdted that mm&yxoﬁarxdfohaawddmemawct go@ser, the
FAT and the root &llre ar.e witten tfg the flash nenory before

shi pment. TREPFER r8Hh ir oqysHioyERRtaement i created when data is

recorded by the UnetddiSeesidtbemiton is g&béﬁltoahé eepffﬂm?m&ﬁal'c% ghiygn by the
user-to the DSP, the received audio data is conpressed R

encoder / dec dafepeh e éHﬁaYt‘fﬁée pesigierfaes 3ATRRA3SP reprdsitee I@vaqtkﬁ@dldmyl t he
securi ty | Cinfffaldao BRABEA Ny OTG! 3R ERAGE: ARIR A0 O, wldignblash

menory, after which the FAT an he reproducti on managene
updat ed. Evéeaurity Kb saitfis het copated. dperdditiom! irfomation ieariftén fom teySRHM i me

the recordi f tals shart ed and end AT .and t
repr oduct i or@gt&%r%srgf#giﬁ fl s%Inrelen(}l? hregwr STYERYS Cﬁ“ﬁﬁ&@ﬁﬁ%ﬁ“‘fﬂ?ﬁ“%"éﬁrt he
menory cardwhsnctesamheddﬁffomthe recorder or when it is powered off, the

| ast FAT and repggd:ﬁtl gon rranagrerrent files are stored from the SRAMB into

the flash nenory €t he FAT and reproducti on managenent 15 3 0

JAN 2004 files nBigubes ﬂ‘lb@d’s\Mdlfet:@ﬁy QMehite bf fBmbRecakELRr AL Bbwaf a3l 0 data is
started and endedﬁﬁwﬁg he a di o data. has been edited, the contents of

the reprodultFery Y ast‘]I giote difprieny et MORIREmiRiire dineglor aaice
enbodi ment  alredtorg| £adrR®! Aifecsidl drdanahsié Bk QEIRIETEN). f Edr@xtRpialfourposes, the

following description will describe recording/reproduction of music using the music
directory. '

The music directory has two types of files. One is a reproduction management
file PBLIST.MSF (hereafter simply referred to as PBLIST). The other is an ATRAC3
data file A3Dnnon.MSA (hereafter simply referred to as A3Dnnn) that stores encrypted
music data.

There can be up to 400 ATRACS3 data files. Each ATRACS3 data file is created,
then registered in the reproduction management file.

3-3. Management structure and editing scheme

Figure 7 shows the structure of the reproduction management file. The
reproduction management file has a fixed length of 16 KB and is composed of a header, a
I-byte memory card name HM1-S, a 2-byte code memory card name NM2-S, a
reproduction table TRKTBL listing a sequence in which pieces of music are arranged,

and additional information INF-S for the entire memory card.
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flash menory. It should be noted that this additional information file may
be part of or separate fromthe reproduction nmanagenent file. 6|
additional information is given to the DSP from an external codt Q|JAEN 2{}[}1}
t hrough the bus and the bus interface 32. The DSP records the received
additional information to the flash nmenory. The additional information
does not go through the security IC, so it is not encrypted. The

addi tional infor nigimerd shewsutietstrentuter afntATER SBANRtadile (fbeoddSRedeiigich.| ash

menory when d.s detached fromthe recarder or, when It is
power ed of f. ﬂf éﬁ% d@fgflhegfelr eﬂ?‘ﬁ’pgf Téogﬁ%‘%tagifg‘%%@f’@re?f@ﬁ%ture
of menory caiebedmbic HHQBMpoged'd@ah attdbit@ Gty fillSwkby %a%tc‘a n?&s&é !
picture dire tor,é1 a noving_picture di rectaﬁé a voice diréctory

control dir e aiirjuts hegder hasgy Fised lopgth ol £KB arddhas é)@emﬁﬁlaatyondmepm ef,

the foll owiRgredesREiidt indiholinkht fl€SCri be recording/reproduction of nusic
using the nusic” directory.” The nmusic directory has two types of files. One

is a reproducti on‘\&ﬁlnafgemﬁmmre §,itheatPBlulSkaliBfat (Hedegmhingrof shendity/fileéf erred to
as PBLI ST). n dat.a fi A (hereafter sinply
referred to agﬁﬁg“’gﬁ He eg’t P %?d%ﬁ‘é??‘ﬁfﬁ?@ﬁwg@]%ﬁOdeﬁ&i‘B'T’l%n%‘B?\ NyEup to
400 ﬁ\TRAC?, datk iffoinesion ERINAERACEs dadkakel iihoraioal gat i%ﬂonnah&@Pngr %E&EF ed
in the reprodu enent nagenent structure and editing
scheme Fi gu%@ ]g é‘ﬁg‘&%a Pﬁgm?f‘f’ﬁwtr ih%geﬁdﬁ’é‘“ﬁé‘ﬂ?soﬁ‘j’&l nERberafpgEIEAmef | | e,

The reproduatib@s, amnmelﬁﬁ&hnﬁﬂldxﬁszﬂ;ﬂan@scf ok el thi§ G il thhééulzfﬁteﬁ}{é%ér?s
conposed of ﬂ header card nane. HM te code

y
mermory card ¥ dpythesA TMQ%@P%EQ@% ﬁ"he ﬂ&lﬁllcéiafﬁRthBLdeﬂllstpllﬁd(% blmlquemhe in
whi ch™ pi ecesiqk babBhing 3Hifh Al | _S for

the entire rrermrskicara ﬁ{aa&g?\%e%%%gEﬁﬂ%rege&g&%%kgﬁtgﬁ%?& aré of an
ATRAC3 dat achqryeied flgp. Bn‘»éo%ﬂ be oot tlmnsn@yptmnThperm@@numrmhé uﬂuem(dlamr eaf ter

sinply referred R@fe%%ng?to%étﬂeg QA,E@B, and 9&9&1‘6?@&1&% tWween the music (track) and
an ATRACS3 data file will be described. One track denotes one piece of music, and is
made up of one ATRAC3 data file (refer to Figure 8). The ATRAC3S data file stores
audio data compressed by the ATRAC3 scheme.

Data is recorded on the memory card on a cluster basis. Each cluster is 16 KB.
No cluster has more than a single file. The minimum unit by which the flash memory is
erased is one block. In the case of a memory card for use in recording music data, a
block and a cluster are synonymous and one cluster is defined as a sector.

’ One piece of music basically constitutes one part. When a piece of music is
edited, it may constitute two or more parts. A part denotes a unit of data recorded in a
continuous time from the beginning of recording to its end. Normally, one track
constitutes one part.

The joints between parts are managed by part information PRTINF (to be
described later) in the attribute header of each piece of music. To be more specific, a part
size is indicated by 4-byte data called part size PRTSIZE in the PRTINF. The first two
bytes of the part size PRTSIZE indicate the total number of clusters for that part. The
subsequent _bytes indicate the position of a start sound unit (abbreviated as SU) and an

end SU in start and end clusters.
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pi ece of nusic and conposed of an attribute header followed by the
encrypted nusic data. The attri bute header has a fixed length of 16 KB and
has a configuration |ike that of the reproduction nanagenentafﬂl\(}AN\s?ﬁQ!r
shown in Figure 8, the attribute header at the beginning of the data file
I's conposed of a header, a 1l-byte code nusic nane NM, a 2-byte code nusic
nane NM2, track 'nfor Lon. TRKI NF such as track ke |nf0r tion, part

t
nformat| on PRTI NFLS RHHOSSeRRIQR SSheips FIBRERIEs HedlRas T biP TR e RESC GBS

i ncl udes a tdﬁtaa{vhﬂu&ﬁiﬁﬂio @ilisipasth s If i@ dat@ist dditbdl bely caddiSdkomnals ﬁﬁ%@ésg@yl on.
size, and so on. gflthls data file, the attribute header is followed by

the ATRAC3 nfiSYiEe @hflafa meyde yairied; davavarsblapisiageteoilanee toeffikmntly veskis, each
bl ock begi nnigpghgti th a header. ‘The header includes an initial value for
decrypting the enc pted data. It should be noted that encryption is
performed only onThef%J raUb¢ Bindmum uﬂ#edf@rpartrﬁgldttbe Birguoesda@yniOBed avhen 9dio t he

rel ation betyee; a ATRAC3

descri bed. C%?a ? r é@greg}é ugmé o]ﬁfg'&%‘l’ eE%Cho Fordpias S?ﬁﬁﬁggndrﬁ‘ghge%%f%f one
ATRAC3 dat a dbrtdlmed(tr)ecfomprésmnﬁ|agdnbeia&)(1 0Zhe IAHRAGS clahaelf hl 24 SKBEPRito Budi O
dat a conpr ess. ed T schepe s recorded on the nenory card
on a cluster® E)té?fl maE%{%ﬁh @A‘iﬁt’ésreqlu’svaf@t@ ouf\g? BF-ubpEpallyagne@areist han a
single file.copesdd sTialeiinyiBé fevbyl W@hgdﬁd@m RS o RIREY id Smsabsdnl S one
bl ock. In the case of a nmenory card for use in recording nusic data, a

bl ock and a X{suteksl u%F@eBV%WHEOI&ﬁGCWf@%m erheinynber plaets senstitgingt or .
One pi ece ofy tfﬂéﬁ'd@pé?ﬁ§bﬁﬁlelﬂze%?ﬂ%ddhﬂfoﬂﬁl :Hﬂ)‘?m ar?%ggﬁ%bt%egf g @f nusic is

edited, it may constitute two or nore unit of data
recor ded i n dstermina b esLrymbensbitinedby h@mbe@ tiwhngieo,fmmmnamh gd hdditidrsl end.

managed by paPE s iR o e gl B8 IR b b B TS e e B ©

attribute header F@ﬁureae&m 9, enda961’shcvms|ﬂte cobdighmtion fe tapebicks 6f masipart  si ze
is indicate cal led part e PRTSI ZE i,n .t he PRTINF. _The
first two %0@ nu%u%’ly the pa‘%0 h Flp 2%‘ ﬁ%‘ﬂ&ﬁsééf‘% Iy hang Pices (Hs il
clusters f0|#1)haisnmmstﬁveEhBtersslIb@&qBetn;howl&ytaeﬁsellﬂdlhﬁcﬂhtt@otﬂ‘&eﬁeﬁtatfﬁlel#zpf a

nd uni ated as .S nd a end .SU |n start_and _end
if 3;: e?gu l:?onstlttut SIX cliusyers Seince only cL)Jr)le P]e can Be store 1naciuster d%.ta file #2 is

created from the beginning of the next cluster. Consequently, if the end (the end of music
1) of data file #1 is located halfway into a cluster, no d.ata is recorded in the remaining
portion of that cluster as shown in Figure 9B. In the above-mentioned example, each of
datafiles #1 and #2 constitute one part.

* For data files recorded on a memory card, four types of edit processing are
specified; divide, combine, erase, and move. Divide processing divides one file in the
file system into two and updates the reproduction management file. Combine processing
combines two files in the file system into one and updates the reproduction management
file. Erase processing erases a track. Move processing changes the sequence of the
.tracks and the reproduction management file is updated.

It should be noted that "move" processing does not involve the movement of data.
Therefore, "move" in editing is different from moving data from one recording medium

to another recording medium. As described, a "move" of data between recording media

is achieved by copying the data and then deleting it from the source recording medium.
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3 0 JAN 2-004 This part description schenme elimnates the necessity for
moving | arge anobunts data when editing nusic data. If nusi Coﬁijaa is edited
only on a bl ock basis, unnecessary noving of data may be av dJAiN)\ﬂﬂﬂ#
bl ocks are too large to efficiently use in editing. The SU is the mninm
unit of a part and the m ninmumdata unit used when audio data is
conpressed using ATRAC3. Each SU contai ns several hundred bytes of data

obt ai ned by conpréssuhligfeardbiningaiha {lds @24 fleslil idt#2 skoRnGhRORkSAADBA4. 1
KHz) into 1/1 f. i,ts ariginal,.size. One SU i.s equival ent tq_about 23 ns.
Nor mal |y, onk %[?acgtls f}*?wndﬂﬁgg%"ebjo'oﬁ%?%a&é #zévg#%lﬁfetqqabg&ﬁ@tsmw dgfsen -
one cl uster fils #c0MeosReh GBIk #43s Slde up BAfwdpaiS! €7 represents about one second
of music. The runher of parts constituting a track depends on the size of
the additional i rigfHhad isgfh“.’s thaeesulivb dividing pag piscd of mupi @atai filed] Byovirthie
nunber obt ai | , I; ” | tignal

i nformation Fgg‘%gb%&r) %Hgy}t)?%é%@szgq%ﬁg{e ptrﬂ%gérlrxg%(l %uﬂ%lﬂg%efﬁgg* rrgg? P%O)E 645)
may be used.clysiagup erd 9And @ Bontprati@CoStiastere? 4ridl datactbla 2 grerda tup @i a ki pbiidn

pi eces of i i sl.y r.ecorded froma CD. Figure 9A shows a case in
whi ch one B}bzgg’m(egg%a Pllﬂ%)tgrs %d‘f:(:onsti tutes five clusters. Figure 9C shows

a case in which tAsolepiribedsin(tlaeprasdnk Eﬁb#cﬁ)nen@ﬂﬁ%iaﬁtdéﬁ&iéﬁiioﬁ s@lleHRliepRvidelince
only one file c ﬂﬁbe storeg in.acluster, data file #2 is _created fromthe
begi nni ng ofsotﬂ?‘?g SAr d fof gpsitienyfnirchandthe start apd erduppsitione obpatt 2eambssi ¢
1) "of data fhidmied by 31 uhRcbRelahallyRibetdh AniledShPlo B HahfideRafugor ded
in the remaini ng{ ﬁortgon of that cl’uster. as shown i n Figure é Ian the
above- nent | GABd 1@ fillipt wintgesuted fromdhe sormbine groepssingd Inaddibemsithe pare one part .-
For data fi erih@sotdee aics TRAREESGRT mdRUn: bARES ull o8 dhdochl feessing are
speci fied; divjde, conbine, erase, and nove. vide pr 0Cess] ng drvides one
file in thebegippiag efdatefild #2 wseltad fenvd theplivite srocbmsingdPigpduth) iiofilledanagenent
file. Conbine prgg@%@gpp&ucﬁmg,q&sﬂr{e“pﬁfg les in the file systeminto one
and updates the reproductrton nanagenent  file. Erase processing erases a
track. Moyve procEgsint? shasdgesddthitedsiatgumnigurafion &fthe tepaadistianthahdd@ment

reproducti ogyepegeent file s updated | be noted that "npve"
processi ng gtl)es ROt i NVOTR/8 lfcﬁlgnﬁg‘\?&%%ﬂffmg#e %@‘?@&qs?ﬂ%&é}?tﬁ?g,bmﬁ%ﬁv in
editing is &Efiesient The funt IDbytegardati@addrom one recordi ng nedi um

The remaining portion contains a name NM1-S (256 bytes) for the entire memory
card, 2 name NM2-8 (512 bytes), a CONTENTS KEY, an MAC, an S-YMDhms, a table
TRKTBL (800 bytes) for managing the sequence of reproduction, and additional .
infqgnation INF-S ( 14;720 bytes) for the entire memory card. At the end of this file, part’
of the information in the header is recorded again. The different data is located at
predetermined positions in the reproduction management file.

In the reproduction management file, the first 32 bytes represented by (0x0000)
and (0x0010) are the header. Note that every 16 bytes, from the beginning of the file, is
called a slot.

"Reserved” denotes undefined data and is normally indicated by a null (0x00).
The reserved data is ignored. The position of reserved data is also write-protected. Data
denoted "Option" is handled in the same manner as reserved data. The header is arranged

in the first and second slots and contains the following data.
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to anot her recording nedium As described, a "nove" of data between
recording nmedia 1is achieved by copying the data and then del mwijm{n
the source recording nedium 18 3 0 JAN 2004 A result of conb

files (data files #l and #2 shown in Figures 9A, 9B, and 9C) is shown in
Figure 10. The two data files #l and #2 are conbined into new data file
#1. New data file #1 is nade up of two parts. Figure | | shows the result
of dividing one RIE®-OL0 (ibytes)(data file #1 shown in Figure 9A) midway in
cluster 2. Divi deMQarncl)cessi gg) %ﬁuﬁs in data file #l nade up of clusters O
and | and a front porrfgi'on ‘Cfster 2 and data file #2 nade up of a rear:
portion of clustRunctbnand ehvalst EsrSdehtidfidg the bAEindRSCITiIREGprodictiie Present
enbodi ment, the part description schene Is provided, so that the start and
end positions of part 1 anBR@pegemspblile. and end positions of part 2 can be
speci fied by SU unilde; ConsepuaptotexhhplR6hEARE HEGECESSary to nove the
musi c data of part 2 to fill the jol n? Tesulted tfomthe conbine
processing. In addition, the part description scheme nakes it unnecessary
to nove the data space at the beginning of data file #2
resulted fromt hg(g?()@?gieb%gsﬁcessi ng (Figure 11) is filled- 3-4.

Reproducti on man3eement . f mkleerlebggire 12 shows the detail ed data

configuration of .the. reproductio nagenent ile PBLIST. The reproduction
management file gﬁﬁl_‘ﬁ@? i's ﬁéo‘iq %5%%?“8’?“%9‘681@1‘3—:@@ wmpdsletagdsdce ame first
32 bytes are a header. ThewhRRedddidifl PRMebPmMagoNtains a nane NM -S (256
bytes) for the eg}' re menory card, a nane NMZ-%ASlZ bytes), a CONTENTS
KEY, an MAC, an ¥®¥bhns, Rgh-grics 10 brsdmiker guis) pyd losyomey 6 higsasidairodak
sequence of reproduction, and additional information INFS (14,720 bytes)
for the entire nenory card. At the end of this file, part 1Y of the
information in tﬁgvﬁé@%ﬂ hy¥es) ecorded again. The different data is |ocated
at predeterm ne ptio i i i L.t he
reproducti on rranggg{rﬁrgﬁt fi ce%ﬁ%lh%eoff ﬁ@g% 9%%8%1]3(1)%3 g%t{g?lgg% gggrﬁ%netg‘lleb@%éggbm)
and (0x0010) are the headérmsbpixmevrittes. every 16 bytes, from the beginning
of the file, is Function: REVISION increments every time the reproduction management

_file has been rewritten.

Value: starts from 0 and increments by one.
~ SNIC+L (2 bytes)
Meaning: the attribute of the name (1 byte) of the memory card to be written
to the NM1-S area.
Function: SNI1C+L represents a character code and a language code to be

. used in one byte each.
Value: character code (C) identifies characters by a high-order byte as
shown below: |
00:  no character code is set; handled simply as a binary
number.
01:  ASCII 02: ASCII+KANA 03: modified 8859-1"
81:  MS-JIS 82: KS C5601-1989 83: GB2312-80 90: S-JIS
(for Voice).
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called a slot. "Reserved" denotes undefined data and is normally indicated
by a null (0x00). The reserved data is ignored. The positi % of Aﬁszagﬁd
data is also wite-protected. Data denoted "Option" is. ha ned

same manner as reserved data. The header is arranged in the first and
second slots and contains the followng data. 19 3 0 JAN 2004 BLKID-TLO (4
bytes) Meaning: block file ID. Function: a value for identifying the

begi nni ng of the reproduct ilerguagssadretiendentificelanguaggeby lopender | bye agrenyl e,
0x544C2D30). MCcode (2 byt j 42Q,. code. Function: the code
for identifying the maker %U?%%%%ﬁsg?@gﬁé% ce on which recording has
been made. Val ue: hi gh-or déf: 10 nbi set (¢3rekeeman di¥eEnglich 0AnSmntsbr 016 Foddcs

(rmodel code). REVISION (4 hytes aping. the.nunber qof tinmes_the.
reproducti on nanagenent fi Itlé (Péﬁi\%'r;b %Jélééhbg%‘ﬁe?rgw iG?rIWCSﬁu#c[&’W?e

REVI SI ON i ncr enerif themvie by dhtajieréshie filpd.oduct i on managenent file has been
rewwitten. Value: starts fromO and increnents by one. SN | C+L (2 bytes)
Meani ng: the attribute of the name (1 byte) of the nmenory card to be
witten to the NW2c @tgfs) Function: SN 1 C+L represents a character code
and a | anguage code to be  used in one byte each. Value: character code (C
i dentifies charadfleansngyy athe ajtiibyiedd theane @dyteshefihe beemony card to be written

to the NM2-8 area.
Function: SN2C+L represents a character code and a language code to be

used in one byte each.

Value: the same as the above-mentioned SN1C+L.
SINFSIZE (2 bytes)
Meaning: ' the size obtained by adding all additional information associated

with the entire memory card to be written to the INF-S area.
- Function: SINFSIZE describes a data size in a unit of 16 bytes; if there is no

data, zeroé are filled.

Value: the size is from 0x0001 to 0x39C (924).

T-TRK (2 bytes)

Meaning: total track number.

Function: the number of total tracks.

Value: 1 to 0x0190 (up to 400 tracks); if there is no data, zeros are filled.

VerNo (2 bytes)
Meaning: the version number of the format.
Function: high-order indicates major version number and low-order indicates

minor version number.
Value: example 0x0100 (Ver 1.0), 0x0203 (Ver 2.3)
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00: no character code is set; handled sinply as a binary nunber. 01: ASC
02: ASCI | +KANA 03: nodified 8859-1 81: M5-JIS 82: KS C 5601-1989 83
GB2312-80 90: S-JIS (for Voice). 20 30 JAN 2004 Language cod 2004
identifies |anguages by | oworder 1 byte as per EBU Tech 325 as s

bel ow. 00: not set. 08 German 09: English OA: Spanish OF: French 15
Italian ID: Dutc %rﬁgﬂ 69 Japanese 75: Chinese |[f there is no data,
zeros are filled. }ﬁ\ﬁ%@ﬁ_% ¥ thesaboresmentiopediheaderare suioilewst t he name (2
bytes) of the nenory card to be witten to the NM2-S area. Function: )
SN2C+L represents a character code and a | anguage code to be used in one
byt e each. Valuelqwﬂéssane as the above-mentioned SNI C+L. SINFSIZE (2
bytes) Meaning: e o d i.tional infor ion
associated wth tﬁ %tl rgﬂe?rﬁeérqlgero%gr% J aég]@éat%vr‘fvﬂggf? P REPNEAS: ar ea.
Function: S| NFS| Zandéscr i befarwbld&tngtlﬂlam: dame @puoRb6epkteniadind;bykd there is
no data, zeros are filled.,Value: thg size i.s from OxQ00] to O0x39C (924).
T-TRK (2 bytes) Meani ng: t8P§Ft?‘5@E ﬁhﬁﬁ@?e m?&hﬁﬂ?&ﬁdSWﬁkaﬁﬁWﬁ@Pmbf t ot al

tracks. Value: 1 to OxO 19Qoddi@xt®. 400 sizé@sc&ﬁﬂqted'ff'orﬁ ngs ﬁsnhﬁlaf"&h kayr Zeros
are filled. VerNo (2 bytes) Meaning: the version nunber of the fornat.
there is no data, a null (0x00) is recorded at least 1 byte from the

beginning (0x0020).

Value: various character codes.

NM2-8

Meaning: the 2-byte name associated with the entire memory card.

Function: the variable-length hame data (up to 512) represented in a 2-byte
character code. The name data always ends with a termination
code (0x00). The size is counted from this termination code. If
there is no data, a null (0x00) is recorded at least 2 bytes from the
beginning (0x0120). |

Value: various charac:ter‘codes.

CONTENTS KEY

Meaning: a value prepared for each piece of music. This value is protected

by MG (M) and then stored. The value here is the same as the

CONTENTS KEY attached to the ﬁfst piece of music.
Function: the key necessary for computation of MAC of S-YMDhms.
Value: from 0 to OxFFFFFFFFFFFFFFFF. |
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Function: high-order indicates major version nunber and | ow order indicates
m nor version nunber. Val ue: exanple OxOL00 (Ver 1.0), 0x0203 (Ver 2.3) 21
3 0 JAN 2004 The data that follow the above-nenti oned headeraﬂgAN gﬂpé
follows: NM 1-S Meaning: the nane of one byte associated wi th the enti
menory card. Function: variable-length nane data (up to 256) represented
in 1-byte character code. The nanme data always ends with a term nation
code (0x00). The MAfe i's counted fromthis termnation code. If there is
no data, a null ( isr §RSH i_nni ng
(0x0020) . Val ue: Igg%?%)gus cﬁgfgaggig)rgg%gs. N%P%X}%%Jﬁ?%ﬁtqﬁ?ggg- nyte name
associ ated with timcser: r e thevadngcreaied fromRben centents of & MBhinabhdtheengt h nane
data (up to 512) represent %I&?Eﬁ%ﬁ%e character code. The nane data

al ways ends with a term nation 0 x00). The size is counted fromthis
term nation code.Valie: t her drdns 0 no0EREFFFRFRARFFFKE®X00) is recorded at | east
2 bytes fromthe beginning (0x0120). Value: various character codes.
CONTENTS KEY Meani ng: a val ue prepared for each piece of music. This val ue
is protected by ™MXGhNy and then stored. The value here is the sane. as the
CONTENTS KEY attached to the first piece of nusic. Function: the key
necessary for colftamfig on SRMEE e nywibensl the YaIRAC3 flate fletotbe
OxFFFFFFFFFFFFFFFF. 22 3 0&&%&@@4.

Function: TRK-nnn describes FNo in TRKINF. ,
Value: ~ from 1 to 400 (0x190). If there is no data, zeros are filled.

INF-S
Meaning: additional information data (for example, information about

photograph, lyrics, and description) associated with the entire
memory card.

Function: variable-length additional information data accompanying a
header. Two or more different piec;as of additional information
may be arranged, each being attached with ID and data size. Each
piece of additional information data including a header is at least
16 bytes in integral multiples of 4 bytes. Details of this will be
described later.

Value: refer to the configuration of additional information data.

S-YMDhms (4 bytes) (optional)
Meaning: Year, month, day, hour, minute and second of recording made by a

device having a reliable clock.

Function: the value for identifying the last recording date and time; essential
for EMD.
Value: bits 25 to 31: year 0 to 99 (1980 to 2079)

bits 21 to 24: month 0 to 12



MAC Meani ng: the value for checking for tanper of copyright information.

Function: the value created fromthe contents of S—YNDhUB and egéﬂﬂgﬂ@@gs
KEY. Value: fromO to OxFFFFFFFFFFFFFFFF. TRK-nnn Meani ng: SON (

nunber of the ATRAC3 data file to be reproduced. Function: TRK-nnn

describes FNo in TRKINF. Value: fromlto 400 (0x190). If there is no data,
zeros are filled. INF-S Meaning: additional information data (for exanple,
i nformati on about phot ogr aplts 16ys 2@Sdayaddb Blescri ption) associated with the

entire nenory card. Function: variable-length additional information data
acconpanyi ng a header. 'ﬂM?“Bﬂlﬂbi%a@T¥f ?%éﬁ; pi eces of additional -

information may be arrangegs 08&sho:baidue atiy 3ohed with 1D and data size.
Each piece of additional information data including a header is at | east

16 bytes in integral nulti Bite80& 04 sspenss 0 toa? finjugitef 2tsdondsyi | | be
described later. Value: refer to the configuration of additional
information data. S-YMbhns (4 bytes) (optional) Meaning: Year, nonth, day,
hour, ninute andIséedad sot of the ovpalochgtiomaendpgérent fileyihe eahaBLKID ATl i abl e

o ock. Funchiebe hentsiseyl Rub AT LRI 0B AaE, " soor s deLS end
bits 21 to 24: noatda elaimplelid a2dndurferhANo29Rém, a memory card may be detached
| during recording or the system powered off inadvertently, thereby requiring detection of

abnormal conditions upon recovery of the system. As described, REVISION is written at

the beginning and end of each block and each time REVISION is written, the rewrite

counf is incremented by 1. Consequently, if an abnormal condition occurs while

recording a block, the values of the beginning REVISION and end REVISION will not

agree, thereby allowing for detection of the ébnormal condition. Thus, the two

REVISIONs allows for detection of abnormal conditions. When an abnormal condition

is detected, an error message is displayed.

Because fixed value BLKID-TLO is inserted at the beginning of each block, this
fixed value may be used as a guide for repair of a damaged FAT. Specifically, by
checking the fixed value at the beginning of each block the type of file can be
determined. In addition, because this fixed value BLKID-TLO0 is written to both the
header and the end of each block, its reliability can be checked.

Co;npared with the reproduction management file, an ATRAC3 data file contains
a fairly large amount of data (e.g., sometimes several thousand concatenated blocks).
Each ATRAC3 data file has a block number BLOCK SERIAL attached. Normally, each
ATRACS3 data file occupies two or-more blocks on the memory card. Therefore, unless
the content is identified by CONNUMO and BLOCK SERIAL, duplication can oceur,
thereby making recovery difficult upon damage to the FAT.

Likewise, in case a file develops logic errors, a maker ¢ode (MCode) is recorded
at the beginning and end of each block for identification of the gﬂodcl of the.device on

which the recording was made.
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bits 16 to 20: day O to 31 bits 11 to 15: hour O to 23 bits 05 to 10:
mnute O to 59 bits 00 to 04: second O to 29 (in unit of 2 segopds) M
| ast sl ot of the reproduction managenent file, the sane BLKI DéTﬁQjA s
and REVISION as those in the header are witten. As an exanple, in a
consuner audi o system a nenory card may be detached during recording or
the system powered off inadvertently, thereby requiring detection of
abnormal conditi &igumﬁamhwmmvemﬁgn‘rattohe:f ayditiem] irfemetene b gINF-BFVI SI ON i s
witten at t(t)oede @in n% and end of ea(iﬂ bl ock and each time REVISION is
written, the FBRFT P EBTAECYR PoRpERet ity Bie alditenakiafhrmation starist wisna :
abnor nal cortmaaerpass@swbaowfdxﬁwe%\ly%ﬁmaleﬂ @lda% the values of the

begi nni ng REVI SI ON and end REVI S| will not  agree, thereby allow ng for
detection of the abnormal condition. Thus, the two REVISIONs allows for
detection of abnqgpal conditions. When an abnornmal condition is- detected,
an error nessage i s displayed Because fixed value BLKID-TLO is inserted at
the begi nning of Meeokngbl ocleldtlbl.s  fi xed val ue may be used as a guide for

repair of a dama FAT. Specificall b ecki.n fixed value at the
begi nni ng of eac%ﬁgf%’@k thg% y%)?éiﬁ'd‘f lnﬁclaﬁyec%fﬁn% c8! ’E‘%P ddetpnal infozmatian on,
because this fixed value BidkhD TLOis witten to both the header and the
end of each bl oc its relj é&l lity can be checked. Conpared with the
reproduction managd é"FFent fi an ATRAC3 data file contains a fairly large
anount of data (e.g., sonetinmes several thousand concatenated bl ocks).

Each ATRAC3 data_file has a bl ock nunber BLOCK SERI AL attached. Normally,
each ATRAC3 dat&file occupies two or nore bl ocks on the nmenory card.

Therefore, unl es§feahing: CONLP 1tio?1a AantLhL e % NUMO and BLOCK SERI AL,
duplication can occur, there | ng recov fficult upon damage to
the FAT. Likew sBundtiencas eIDiﬂﬁlCIa@s de\pédsarﬁsatﬁcmgofcadémbmlsnfoanMer code
dent 1 cat on_of e mder” B P&y ce on  whi ch the recor di n d
d g was nade.
SIZE
Meaning: the size of individual additional information.
Function: the data size is free but must always be an integral multiple of 4
bytes and at least 16 bytes. If the data end with a space it is filled
. with null (0x00).
Value: from 16 to 14784 (0x39C0).
MCode
Meaning: maker code.
Function: the code for identifying the maker and the mode! of a device on
which recording has been made.
Value: high-order 10 bits (maker code) and low-order 6 bits (model code).
C+L
Meaning: the attribute of characters to be written in a data area starting from

byte 12.
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3 0 JAN 2004 Figure 13 shows the configuration of additional information
data (INF-S) recorded in the reproducti on managenent file. TI;S UadletN ?ﬁﬁ‘t

information starts with a header, as shown below, followed b
variable-length data INF Meaning: field ID. Function: a fixed value

i ndi cative of the beginning of additional information data. Value: 0x69.

I D Meaning: an additional information key code. Function: ID indicates the
classification ofFungtibn:i onal chantter nwteiand a ladgabgecoderto be Osddas Rsfekentdd iGH
Meani ng: the size of indivi dyal dditional information. Function: the data
size is free but nust always ©&°%n integral nultiple of 4 bytes and at

| east 16 bytes. |Validie dat aameds tctabor-gPREdhediStiicaifil1ed with null
(0x00). Value: from16 to 14784 (Ox39C0). MCode Meaning: maker code.
Function: the code for identifying the maker and the nodel of a device on
whi ch recording hggrReen made. Val ue: high-order 10 bits (maker code) and

| ow-order 6 bits (nodel code). C+tL Meaning: the attribute of characters to
be witten in a d‘é@aa‘lﬁwiea dndayidial gdditional idfptreatich da®56 3 0 JAN 2004 Functi on:

a character code @ig;g,.! angyape rc%?gsgntg i \l?aeria% e?f\jenétﬁ data r"[%% ?enaﬁ gzgta ialQaraIys
starts from byte 12 and must be at least 4 bytes in length (size) and
always an integral multiple of 4 bytes. If the data end with a space,
it is filled with null (0x00).

Value: individually defined according to contents.

Figure 14 shows an example of the correlation between additional information
key code values 0 to 63 and additional information types. Kéy code values 0 to 31 are
assigned to music-associated information (character information) and key code values 32
to 63 are assigned to URL (Uniform Resource Locator) interet-associated information.
Character information such as album title, artist name, and CM is recorded as additional
information.

Figure 15 shows more examples of the correlation between additional information
key code values (64 to 127) and additional information types. Key code values 64 to 95
are assigned as paths/other information and key code values 96 to-127 are assigned to
control/numeric data. For example, in the case of ID 98, the additional information is
TOC-ID. TOC-ID indicates a first music number, a last music numbef, current music
number, a tétal playback time, and a playback time of the current music, as indicated by
the TOC information from a CD (Compact Disc).

Figure 16 shows still further examples of the correlation between additional
information key code values (128 to 159) and additional information types. Key code
values 128 to 159 are assigned to the information associated with synchronous

reproduction. In Figure 16, EMD denotes electronic music distribution.
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byte each. Value: sane as the above-nentioned SNl C+L. DATA Meani ng:
I ndi vidual additional information data. Function: DATA represents in

vari abl e-1 ength data. The real data always starts from byt be
at least 4 bytes in length (size) and always an integral ﬁpﬂﬂ;?ﬁm

bytes. If the data end with a space, it is filled with nuII (0x00). Val ue:
I ndi vidual |y defined according to contents. Figure 14 shows an exanpl e of

the correlation hefe\f&exﬁteaamghte@nah L7880 /TRt 7DNandKERE, §Mﬁicvék|ahh9&s(8ft0 63 and
addi tional infqQrmation types. gcoevalues 0to 3 are aSS|gnedto
F

nusi c- assocPédiders! FﬁfBF%‘PPGEm("EH Segcaibed nF’@PFPa’t“DH)OWér@dial@e?mé%‘Ef‘eo val ues 32
to 63 are ag&dlg&ggu{fgnﬁgalenﬁgglcg&rlg&ﬁ%gﬁp ggreng(;ator) i nt ernet - associ at ed
c

information. Character information such ds albumtitle, artist name, and
CMis recorded a¥igurdl B shoals aniendroplran wbich thé giditezor%mé?drmws'omsraa agtxsispl es of

the correla e difi | ti e c lues, (64 to 127)
and addi t i ohhﬁgll%f %él\e(%ﬁeﬁ tJypSgg% IR%I(?E)%%\; Euzg é}{ egg@§%ﬂgﬁ Edcg %% ned as
pat hs/ f)'; her irfodnoation inodumdisgitie kéadlef:Q% byadﬁ.u%ltlﬂﬁ a4, tlib%glgﬁb@r ecﬁ‘?cld(gﬁ@im 0I

cont rol / nuner a. For e, i e, case | D addi ti ona

i nf or mat | on"“i‘%%e?"@@”ﬁ‘ﬂﬁ ¢ %n 'hésa‘t"’i'ée g ap iy ﬁ%‘?céerr?ﬂ%g‘ﬁt indicptgg thenysi ¢
nunber, CUfl’aﬁQﬁag@U§Eﬁgth‘dE%?dmg&)tﬁl@%ﬁé(ﬁﬂhﬁb@@ﬁ‘d@ﬂ iBRe. @Héiaxﬁsﬂq{a%bé%%}é time

of the current musi c, as i nd"| cated b the TOC informati on from a
(Conpact Di SEMOKRKAREDERCHR o esunple is writthe in enedivisl darting fromebytol2-el at i on

bet ween addg anQ ARlsizelo? tcl&’&g@r;a'l \f}ﬂ KE¥io %e(\flﬁ%gg.? an éﬁ%rél?ﬂ&é@l ofl @?_flt%g dpdio nalv‘

i nformation types. Key co al ues Ssi gne
i nf or mat i onreaEgOBE anfehbftwiSt(ﬂx(@nchronous reproduct ion. In Figure 16, EMD

denot o5 ol ect onb gl LB B85, b aRRb bRt gl R 1 °

i nfor mat i on(lotatrationdl IStandardRecoidirgdCodet gepyeigh7dvds) dwskey cddd ID StIA7USITE ¢s Of
0x14 (20 bytes), indicating that the data length of this additional information is 20 bytes. .
For C+L, C = 0x00 and L. = 0x00, indicating that neither character nor language is set;
namely, the data is binary. Then, an 8-byte ISRC code is written as the data. .ISRC
indicates copyright information (country, copyright holder, recording date, and serial
number). _

Figure 17D shows an example in which the additional information is a recording
date, i.e. key code ID =97. SIZE is 0x10 (16 bytes), indicating that the data length of
this additional information is 16 bytes. For C+L, C = 0x00 and L = 0x00, iﬁdicating that
neither character nor language is set. Then, a 4-byte (32 bits) code is written as the data,
indicating a recording date (year, month, day, hour, minute, second).

Figure 17E shows an example in which the additional information is a
reproduction log, i.e. key code ID = 107. SIZE is 0x10 (16 bytes), indicating that the data
length of this additional information is 16 bytes. For C+L, C = 0x00 and L = 0x00,
indicating that neither character nor language is set. Then, a 4-byte (32 bits) code is
written as the data, indicating a reproduction log (year, month, day, hour, minute,
second). The reproduction log records 16 Bytes of data every time reproduction is

performed.
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additional information data consistent with Figure 13. Figure 17B shows an
exanple in which the additional information is an artist's nane, i.e. key
code ID = 3. SIZE is Ox1C (28 bytes). The data length of thi d
information including the header is 28 bytes. Wthin C+L, 3%2%@‘*
code Cis OxO1L and the |anguage code L is 0x09. This val ue is an ASCl |
character code that indicates the | anguage is English according to the
speci fication shcauh Bhafde The artist nane data, "SI MONQABCDEFGHI ", for

| tt t S th f
i U onal i nf or o SEvesledy Pl ok A A TRAGC O S AODBREYOR b chyree, t e

remai ni ng orgy hweyues(fbm&ﬁl)ple N 988£bkdsy. FAMS | REBhAAARERi! hAaidtHIC
addi tional information is ISRC (lLnt e}gtnfg;tl onal Standard Rle(a;lo?l Qg{)@?

copyri ght cJadat sovan mlfé@“‘ééd&’?‘]!ﬁ@”gﬁhe ﬁBZ‘E shgws d)@}?nlﬂl"(@@esti%@@)) through
i ndi cati ng tORIFFE hﬂrﬂggastl& Lengty Lapgly, ormation is 20 bytes-
For CtL, C = Cﬁ = tf?Stl(N;‘]{olucyng? g %a?aﬁelﬂnﬁl character nor
| anguage is set; Thﬁ&ﬁﬁl-‘@,b}’tehefﬂlataarlblstelhmhr we tihbeadenfblBueyibe 266B@ecade i s

witten as i informatio
copyri ght h%lcdl%hfeea(:r%aﬁgﬁ%g& P@Q&) %%2}% tﬁngorﬁ‘aﬁbce‘?a’fne %f?fg‘?]’&@ (g?"’b{’gﬁﬁws an
exanpl e i n vihedbadehef thddittibna atadeniholuted the folicwwiag gaeor ding date, i.e. key
code ID =97. SIZEis OxI O (16 bytes), indicating that the data | ength of
this additional information is 16 bytes.- For C+tL, C = OxOO and L = OxQOQ,
i ndi cating that BL&IDHEDO¢hBytegt er nor |anguage is set. Then, a 4-byte (32
bits) code is wthen as the data i ndi cating a recording date (year,
mont h, day, hour "%438i e, E@%ﬁh’)b Figure 17E shows an exanple in which the
addi ti onal infor Fﬁ{tldt IS 107. SIZE
is OxIO (16 bytes i?Edl ca?rﬁg@%g%ﬂﬁ 19@%1%29g1ﬁhmgtoﬁﬁ%(igﬂ PI& tional
information is 182t es. Faredelue <C'HD od0dfareapte, Oxd8@12D3Mdi cat i ng t hat
nei ther character nor | anguage is set. Then, a 4-byte (32 bits) code is
witten as the data, indicating a reproductl on log (year, nonth, day, hour,
m nut e, second)MCm!é@éﬁpt)ductl on log records 16 bytes of data every tine
reproduction is Nﬁgﬁhgr”ﬁdmal?ezcg’do JAN 2004

Function: the code for identifying the maker and the model of a device on

which recording has been made.

Value: high-order 10 bits (maker code) and low-order 6 bits (model code).
BLOCK SERIAL (4 bytes)

Meaning: a serial number attached to each track.

Function: the first block starts with 0, subsequent blocks having serial

numbers in increment of 1; these numbers remain unchanged after

edit processing.
Value: from 0 to OxFFFFFFFF.
NIC+L (2 bytes)
Meaning: the attribute of track (music name) data (NM1).
Function: a character code and a language code for use in NM1 are

represented in 1 byte each.
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3-5. Data file Figure 18 shows a data array for an ATRAC3 data file
(A3Dnn.nn) in which one SUis N bytes (for exanple, N = 384 e A e
18 shows in detail a data file simlar to that shown in Fi gu%ﬂ83ANF2§m’
Specifically, the figure shows the start bytes (Ox0000 through Ox7FFO) of
the slots of the first two blocks (16 x 2 = 32K bytes). The first 32 bytes
of the attribute _header are the header, followed by 256 bytes for nusic
name area NM (256MUsyeamaasaiil G2 bytes for nmusic nane area NVR (512
bytes). The header of the attribute header includes the follow ng data.
BLKI D- HDO (4 bytes) Meaning: block file ID. Function: a value for

i dentifying the BE§ni2hytesf ATRAC3 data file. Value: fixed value = "HD =

0" (for exanple, 48442D30) . de .(2 .bytes ni ng: ker code.
Function: the co&ggflgﬂ"'ide eiaft%gﬁtﬁof ac ?C)%ﬁ‘?&l\g?iﬁ@ | of a device on
whi ch recording [Fasctioaen nadlﬁrac‘t@déﬂéazhﬂﬂfém@ﬁ%@rcoé@fo@iu&éin(l@[ﬁﬁ%e code) and
| ow-order 6 bits (npbdel code). BLOCK SERI AL (4 bytes) Meaning: a serial
nunber attached to each tri&eresentethion} e eadhe first bl ock starts with. O,
subsequent bl ocksafiavi ng sghidls syiers in increnment of 1; these nunbers
remai n unchanged after edit processing. Value: fromO to OxFFFFFFFF. N |
C+tL (2 bytes) Meaning: the attribute of track (rmusic nane) data (NM).

Function: a char nd a | anguage code for use in NML are
represented in 1%@@2@2?&6%8 3 0 JAN 2004 Val ue: same as SN I C+L.

Meaning: a size obtained by totaling all pieces of additional information

associated with track.

Function: INFSIZE describes a data size in unit of 16 bytes. If there is no
data, zeros are filled.
Value: the size is 0x0000 to 0x3C6 (966).
T-PRT (2 bytes)
Meaning: the total number of parts.
Function: T-PRT represents the number of parts constituting a track;
_ normally I
Value: from 1 to 0x285 (645 dec).

T-SU (4 bytes)
Meaning: the total number of SUs.
Function: T-SU represents the actual total number of SUs in one track;

equivalent to a music reproduction time.
Value: from 0x01 to 0x001FFFFF.

I_NX (2 bytes) (optional)
Meaning: the relative position of INDEX.
Function: the pointer indicative of the beginning of a characteristic portion of

music, specifying the position from the beginning of music by a
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N2C+L (2 bytes) Meaning: the attribute of track (rusic nane) data (NW).

Function: a character code and a | anguage code for use in NW
represented in 1 byte each. Value: sane as SN C+L. | NFSI ZE (2%W%N 2004

Meani ng: a size obtained by totaling all pieces of additional information
associated wth track. Function: |INFSIZE describes a data size in unit of
16 bytes. If there is no data, zeros are filled. Value: the size is Ox0000
to Ox3C6 (966). T-PRT (2 byake)obiMaadinyalivitiAg theodudhbed WPBOE bPl: RANaEnt to 2
Function: T-PRT represents the nunber of parts constituting a track;

normal Iy 1. Value: from 1 tiraiRpgbtipgzboyk®3 msiriogutiyngs pilong js nemal $1g: t he:
total number of Skigye:Funct i%o%@#ﬁﬁ%ﬁ?@%ﬁtgmj@%@ﬁ total nunber of

SUs in one track; equivalent to a nusic reproduction tife. Value: from
XA to OxOA FFFFF. I NX (2 bytes) (optional) Meaning: the relative position

of I NDEX. Functi epg [t I ndi cative of the beginning of a
characteristic pg?lg E%%%%Sﬁ%ﬂr?rﬁg{ﬂe, specifying the position fromthe

begi nni ng of nusiMednjnga 29 tBOrepANuOEAiMabIRNDEKAI ned by dividing the
nunber of SUs by 4; equivalgnt to a duration of tine (about 93 ns) four
tinmes as long as FHB‘E‘I?gr suAhspeeiges the Simego bg repredueed frop the begimiee 6084

seconds). specified by INX-nnn by a value obtained by dividing the number
SUs by 4; equivalent to a duration of time (about 93 ms) four times
as long as a normal SU.
Value: 0x0000: no setting; from 0x01 to OxFFFE (up to 6084 seconds).
- OxFFFF:  up to the end of music.

The following describes music name areas NM1 and NM2 in the attribute header.

NM1

Meaning: a character string indicative of music name.

Function: a variable-length music name (up to 256) represenfed in a I-byte
character code. The name data always end with a termination code
(0x00). The size is computed from this termination code. If there
1s no data, one or more bytes of null (0x00) are recorded at least
from the beginning (0x0020).

Value: each type of character code. -

NM2

Meaning: a character string indicative of music name.

Function: variable-length name data (up to 512) represented in a 2-byte

character code. The name data always end with a termination code
{0x00). The size is computed from this termination code. If there
is no data, two or more bytes of null (0x00) are recorded at least

from the beginning (0x0120).



XT (2 bytes) (optional) Meaning: the reproduction tinme of |INDEX. Function:

XT specifies the tine to be reproduced fromthe beginning s i fyg
| NX-nnn by a val ue obtai ned by dividing the nunber SUs by 4?@%‘@& Zﬂg#to

a duration of time (about 93 nms) four times as long as a normal SU. Val ue:
Ox0000: no setting; from OxOlL to OXFFFE (up to 6084 seconds). OxFFFF: up
to the end of nusic. The follow ng describes nmusic nane areas NM and NW2
in the attributeVisligder. NwchNerenisharagterémicact er string indicative of

musi ¢ name. Function: a variable-length music nane (up to 256) represented
in a l-byte character code. The nane data always end.with a term nation’
code (0x00). Thé&heBa-byieslatamtihe ftofrfied pbéition 6x0E20af t@ntedde.hehderihere is

no data, one_por e.hytes of nul are recorded at least fromthe
begi nni ng (6?3%85%%){‘“\‘%{?4{?893‘&;%% ?E’gﬁ%%@fg@ Hepages Ly gEnatQREssoOpBEdi il a
character stdcufigy dnd@oRtdritR] OThdEloGinkadBeritey Atd d20in MatiNgD! e- | engt h nane
data (up to 512) represented in a 2-byte character code. The nane data

al ways end with a term nation code (OxOO . The size is conputed fromthis

termnation COdeCOII\fTEI\hPEIKEYi(?%H}Q:S?at a, two or nore bytes of null (OxQO)
are recorded at least fromthe“begi nning (0x0120). 30 3 0 JAN 2004 Val ue:

each type of chaMgeriag: codevalFhprepdedfureactapiecesifamusia)g/hichdspfoteced Hyakd t i on
0x0320 of the attribute header, i cal.led the track information area
TRKI NF, whi ch manages i nf osr%rrarft?'(l)’??cgs?ggbe’l HERY YR a“lé‘éié%m??f?? and copy
control. The fol Fawting descfiisbles, whieh dedotels fedeR¥sNfor reproduction of music and
used for computing C-MAC([n]. |
Value: from 0 to OxXFFFFFFFFFFFFFFFF.

C-MAC[n] (8 bytes) _

Meaning: a value for checking for tamper of copyright information.

Function: a value created from the contents of plural TRKINFs including
content accumulation number and a hidden sequence number. The
hidden sequence number denotes a sequence number recorded in a
hidden area of the memory card. Any recorder not compliant with
copyright cannot read the hidden area. A dedicated recorder
compliant with copyright or a personal computer installed with

software capable of reading the memory card can access the hidden

area.
A (1 byte)
Meaning: the attribute of a part.
Function: information such as a compression mode in a part.
Value: See Figure 19. Monaural mode (N = 0, 1) is a special joint mode

in which bit 7 is 1 and the sub signal is 0. Only the main signal
(L+R) can be specified as monaural. Normal reproducing devices

may ignore the information in bits 2 and 1.
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CONTENTS KEY (8 bytes) Meaning: a value prepared for each piece of nusic,
which is protected by the security block of the nenory card a t

stored. Function: a first key which becones necessary for reprgg}m{l’m ZQU’*
musi ¢ and used for conputing CGMAC[n]. Value: fromO to
OXFFFFFFFFFFFFFFFF. C-MACI n] (8 bytes) Meaning: a value for checking for
tanper of copyright information. Function: a value created fromthe
contents of plural TRKINFs including content accunul ati on nunber and a

hi dden sequence nunber. The _ hi dden sequence nunber denotes a sequence
nunber recorded it 80of Aifapesinfrmation of evephasimonpfic itll fotrng infecoatiberabomt -
conpliant w g : hdden .area. .A ded cat ed. r ecorder
compl i ant w t oo SAP oc iR Ler SRE LR A YA BEFR ALARR 7 Shiidtar o
capabl e of rfeeciample, hedindateroy othar date suchas Fass Bie ihiusiieined aBeaombinink byt e)
Meani ng: the.attei e_of. rt.. Fungtion:, information such as a

conpr essi on%rlrtggég:arg é.r tﬁl‘?é”ﬁfil%é?'sgég{eéia@ﬁqoé‘”&Q. Monaural node (N = 0, 1)
is a special |oi MomBgeifidatly WideRoté 4 rak Vauel regteskntddsin $itbe §iit:9'ﬁ§ﬁcaiti§ 0. Only
the main signal . (L+R). cgn be specified as nonaural. Normal repro Bici ng
devi ces nmayc9o5HiBe BEKi the:fase Rhe PAHMB magary card datatrangfer @tq tpANIEGO! Bi t O
of A forns i9fsQh BB biebk, Ahd ey f fe. . Bi | t1on ahout
reproducti on SKI'P or ndr%%l reprggag%%anogig?%ﬁgI&?@an%@%tgi r(r)lﬁn%%ut
dat a di vi si &M= 0% BF (xcahipPR (N a1/0i BX @t=5,8), andiE@ (wiat’a BitGhndisatbsie nBide 3 i s
undefined. Ry £onpi Bl LikRcd, S and 6, rate information is -specified as
shown. More specifically, enotes a rate value represented in three bits,
i ndi cati ng The following describes the case of SP mode by use of 2 64-MB memory card.

The 64-MB memory card has 3968 blocks. In the SP mode, one SU has 304 bytes, so
that one block has 53 SUs. One SU is equivalent to ( 1,024/44,100) seconds. Therefore,
one block is (1,024/44,100) x 53 x (3,968 - 16) = 4,863 seconds = 81 minutes. The
transfer rate is (44,100/1,024) x 304 x 8 = 104,737 bps.

LT (1 byte)

Meaning:  areproduction limit flag (bit 7 and bit 6) and a security version (bit
5 through bit 0).

Function: LT indicates that there is a limitation to this track.

Value: bit 7: 0 = not limited; 1 = {imited.

bit 6: 0 = within limit of time; 1 = out of limit of time.
bit 5 through bit 0: security version 0 (if security version is other

than 0, reproduction is inhibited).

FNo (2 bytes)
Meaning: a file number.
Function: a track number at the first recording and this number identifies the

position of a value for MAC computation recorded in the hidden
area of the memory card.
Value: from 1 to 0x190 (400).
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recording tinme (in the case of a 64-MB nenory card), data transfer rate,
the nunber of SUs in one block, and the nunber of bytes of ;)g SU for five
types of nodes; nmonaural (N =0), LP (N=2), SP (N=4), E z}\l 2@0#
and HQ (n = 7). Bit 7 indicates the node (0: dual, | : joint) of ATRAC3.
The foll ow ng describes the case of SP node by use of a 64-MB nenory card.
The 64-MB nenory card has 3968 bl ocks. In the SP node, one SU has 304
bytes, so that one block has 53 SUs. One SU is equivalent to (1,024/44,
100) seconds. Therefore, one block is (1,024/44,100) x 53 x (3,968 - 16) =
4,863 seconds = SMOHPHGEREALTIne (14bgedfer rate is (44,100/1,024) x 304 x 8

= 104, 737 bps. L |- hyt e) LNg. .a reproduct.i.o imt fl bit 7 and
bit 6) and a sec-uﬁgiéatni/r%'/ersit%S%?%li rﬁlmb‘o&r P ﬁ#)%eﬁaﬂgfbtfl?cqbé)ﬂ?e ﬁ‘—gﬁ‘ﬁgi’?@%b) ‘i’_fgl*he
indicates that there is a kdcordiad deoicet 0 this track. Value: bit 7: 0 = not
limted; | = Iim&ieq. bit 6: 0 =withinlimt of tine; | = out of [imt of
time. bit 5 throddA'l™t o: aé‘@‘&‘ff"i"\f%‘e\V’@F@i‘%ﬁlf@fﬂt#c%éﬁFqCPSﬂiﬂgeC?@é’iCGﬁ i s other
than 0, reproductyane:is in%MGMx-FFEPPFﬁﬁFWWFFP?PP;?m3 bp @ nunber.
Function: a track nunber at the first recording and this rligggféliﬂl dentifies
the position of a value for MAC conputation recorded in the hidden area
of the menory capthnNBME HidOM 1 to Ox190 (400). 32 3 0 JAN 2004 M5 (D)
SERI AL- nnn (16 b&es l\/egntiyfrtlgsy the serial nunber of a security block (the
security 1C 20) capmg: r etormemgedewilateon ot on: a uni que val ue which is

g(];:];:Elr:ﬁE}:Fgﬁéﬁﬁgﬁﬁﬁg{:gkgﬁgﬁﬁﬁﬁe to b\éaalcgl?ﬁlull;{eg rI’E)roeatclrcx) piece of music and

managed by the security block of the recording device. This

B number is prepared for 2 to the 32nd power, or 4.2 billion pieces of
music and is used for identifying recorded music.
Value: from 0 to OxFFFFFFFF.

YMDhms-S (4 bytes) (optional)

Meaning: the reproduction start date for a track subject to reproduction limit.

Function: the date on which reproduction start specified by EMD is
permitted.

Value: same as the notation of the above-mentioned date.

"~ YMDhms-E (4 bytes) (optional)

Meaning: the reproduction end date for a track subject to.reproduction limit.

Function: the-date on which reproduction permission specified by EMD is
ended.

Value: same as the notation of the above-mentioned date.

MT (1 byte) (optional)

Meaning: the maximum number of times reproduction is permitted.
Function: the maximum number of reproduction times specified by EMD.
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CONNUM (4 bytes) Meaning: a content accumul ati on nunber. Function: a unique
val ue to be accumul ated for each piece of nusic and nanaged bgaﬂthM 2%04
security block of the recording device. This nunber is prepar f
the 32nd power, or 4.2 billion pieces of nusic and is used for identifying
recorded nusic. Value: fromO to OxFFFFFFFF. YMDhns-S (4 bytes) (optional)
Meani ng: the reproduction start date for a track subject to reproduction
limt. Function:YValee dat e from W 84FE; Opbbebet ihimis sbarsed.s Hedt T ofddl By, YD i s
permtted. Val ue: sanme as tVP e%ﬁ\ﬁ'k% of the above-nentioned date.
YMDhns- E (4 bytes) (optiona ?‘ ani ng: "the reproduction end date for a
track subject to. reproduction limt. Function: the. date on which
reproducti on perm.ssi,on.specifjed by EMD i's ended. Value: sane as the
notation of the ::186@@ Qyﬁ@r‘?‘i’t&?@b date. MI (1 byte) (optional) Meaning: the
maxi mum nunber ofMédniRSs I epieOdihHel 8Ptimes RpfoMlididRds mafiNCtion: the maxi mum
nunmber of reproduction tines specified by EVMD. 33 3 0 JAN 2004 Val ue: from
lto OxFF; OxCO whERCH9 s | &heruimbes efitimes migie can bgfactuplly sefoduche within the of MT
is 00. CT (1 byte) (option : Wk [. t4+.nes_ reproduction is
made. Function: the numergé%lﬁﬂ%gﬁgﬁéogﬁ %%@%ﬁ]aﬁlvﬁ’h&goduced W t hin
the permtted nunber of rédprademtd evert iimeseprdhicdonlmglel s decr ement ed
every time reprogugllon | SRR o] i whetThit % Ot hkda, BER/MER L sy 'S ot
the value of CT is 00, reproduction is inhibited.

CC (1 byte)

Meaning: COPY CONTROL.

Function: copy control.

Value: as shown in Figure 20, bit 6 and bit 7 represent copy control
information, bit 4 and bit 5 represent copy control information
associated with high-speed digital copy, and bit 1, bit 2, and bit 3
represent a copy attribute, bit 0 being undefined.

- Example of CC:
Bit 7: 0; copy protected, 1; copy enabled.
Bit 6: 0; original, 1; first generation or higher.
Bits 5, 4: 00; copy protected, 01; copy first generation, 10;
copy enabled.

Bits 3, 2, 1:

001; content recorded from original source.
010; content copied from LCM.

011; content moved from LCM.

100 or higher; undefined.

It should be noted that LCM stands for Licensed Compliant Module, which is

equivalent to the HDD in a personal computer or a consumer device. For example, in
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the value of CT is 00, reproduction is inhibited. CC (1 byte) Meaning: COPY

CONTROL. Function: copy control. Value: as shown in Figure 20,3b@t mmm.
bit 7 represent copy control information, bit 4 and bit 5 repr ntJ

control information associated with high-speed digital copy, and bit 1,
bit 2, and bit 3 represent a copy attribute, bit O being undefi ned.
Exanple of CC. Bit 7. 0O; copy protected, 1; copy enabled. Bit 6: O;
original, 1; dlgntarlsetcoghn@framlamDo(rbxthﬂg@eﬂte 0Bi(bi%s §.4) dic @WQanT@RY 37, q? ectopd, 01;
copy fi st goerbgpatl on, copy enabled. Bits 3, 2, 1: 001; content
recorded frof i gi naI source- 010; content copied from LCM 011; content-
noved from LCM 100 or higher; undefined. It should be noted that LCM
stands for Li censed Corrpl iant Module, which is equivalent to the HDD in a
personal conput er“Mbf! ByteldeBieRaD devi ce. For exanple, in 34 3 0 JAN 2004

digital recordi ng,/[;ar .a Cly, Al 00, a
(bits 3, 2, 1) are 00 or (fllgm%ﬁl gtim%)(fo }gs(g&ﬂl%%afl?' f%eszfﬁ%%égﬁ?lﬁ@p%unber
of times copy is permttedHSrﬁ?I\IngHl-ghrS@ecﬂ Shripi Caby dMrpyeendBC¥mtdoiy. gh Speed
Serial Copy Manage H&n ?ﬁ%ﬂ H tion:. CN extends disti nctlon bet ween
copy once and copy free an % isngiipibevecneaRY oRge 30d GpRy frespnds val i d
only for first generationsgeffies dpthedReiRIBMIHeS '\ ¥ ValilBaGIRYriss -made.
generation copy and decrements every time-copy is made.
Value: 00: copy protected, 01 to OxFE: number of times, 0xFF: infinite

number of times.

In the attribute header in the data file, the above-mentioned track information area
TRKINF is followed by 24-byte data starting from 0x0370 called a part information area
PRTINF for part management. When one track is made up of plural parts, PRTINFs are
arranged along the time axis. The following describes the data contained in PRTINF.

PRTSIZE (4 bytes )

Meaning: a part size.

Function: PRTSIZE indicates the size of a part; cluster: 2 bytes (top), start
SU: 1 byte (middle), end SU: 1 byte (bottom).

Value: cluster: from 1 to 0x1F40 (8000), start SU: from 0 to 0xAQ (160),

end SU: from 0 to 0xA0 (160) (SUs are numbered. from 0).

PRTKEY (8 bytes)
Meaning: a value for encrypting a part.
Function: an initial value = 0; at the time of editing, PRTKEY follows

editing rules.

Value: from O to OxFFFFFFFFFFFFFFFF.
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Val ue: 00: copy protected, 01 to, OxFE: nunber of tinmes, OxFF: infinite
nunber of tinmes. In the attribute header in the data file,

above-nentioned track information area TRKINF is followed bgeQAJANeZQ)QIFa
starting from 0x0370 called a part information area PRTINF for part
managenent - When one track is made up of plural parts, PRTINFs are
arranged along the tine axis. The foll ow ng describes the data contained in
PRTI NF. PRTSI ZE CONNURSR 4 byM?,ﬁnl ng: -a part size. Function: PRTSIZE

indicates the size of a part; cluster: 2 bytes (top), start SU | byte
(middl e), end SuMeniggt e (bﬁfﬁttéfertedvamtgret aceyruglaléon mimberkay.t o Oxl F40 (8000),

start SU. from Ogf AO ( Q) (SUs are
nunbered. from 0) . PR%ﬁkEY (§6g%’g%b@r§gg§%?sntﬁé ﬁ211f(\g/)rarfl %&(Rtéen%gr{gpél ng a part.
Function: an i ni Vehk: val uesamelgs the cdnmt téoumubitioa dintrbaginitARTAEYkE0! | ows
editing rules. Value: fromO to OxFFFFFFFFFFFFFFFF. 35 3 0 JAN 2004 CONNUMO
(4 bytes) Meaning: a first created content accumnul ati on nunber key.

Function: CONNUMDhsgtiitefe Readéttd ah A TRACIakh Fille Cdi & ddHbnAUS form¥Bb AN Same
as the conten accugul ation nurrber initial value key. The attribute header

of an ATRACE H4P3 't & bht Brip @forpation svgenerafly Srergmicn thendditigaalshown i n
Figure 18. [Hfbrnakinh OUFRE 8 tb%@ﬁ@@ﬁﬁhh}ye &pﬁdﬁam a%gl'ﬁexﬁqﬁé Eh%g?that

|nforrrat|onINFS(refer to Figure 1 repr t1on manag nt file
except t hat theske posisiep lmlﬁxﬁénTh%add@toml m@mnalfh@ﬂéﬂdam gribd positioroeat | on

| NF start t t t f 4
byt o) of oueororareb kPl ATl of RphiP Bt iR onal | nf or mat i on data.

associated with tracks.

INF

Meaning: the additional information data associated with tracks.

Function: variable-length additional information data with header. Plural
different kinds of additional information may be arranged. Each
header is attached with ID and data size. The additional
information data including individual headers are at least 16 bytes
long and increment in an integral multiple of 4 bytes.

Value: same as additional information INF-S in the reproduction

management file.

' The above-mentioned attribute headers are followed by the data blocks to which
the ATRAC3 data is recorded. As shown in Figure 8, a header is attached to each block.

The following describes the block data with reference to Figure 18.

BLKID-A3D (4 bytes)

Meaning: BLOCK ID FILE ID.

Function: BLKID-A3D identifies the beginning of ATRAC3 data.
Value: fixed value = "A3D" (for example, 0x41334420).



Function: variable-length additional information data with header. Plural
different kinds of additional information may be arranged. E ha.,r &d IS
attached with ID and data size. The additional information 3 & &bﬂ’lg
i ndi vi dual headers are at |least 16 bytes I|ong and increnent in an integral
mul tiple of 4 bytes. Value: sanme as additional information INF-S in the
reproducti on managenent file. The above-nentioned attribute headers are
followed by the dataidbaglks).to which the ATRAC3 data is recorded. As shown
in Figure 8, a header is-attached to each block. The follow ng describes
the bl ock data wM9inmes er eMBAKER G919Ere 18. BLKI D-A3D (4 bytes) Meaning: -
BLOCK I D FILE ID tion;j l; j Lfl i npi of . ATRAC3
Batar Val uer i el | OTCle ’&%(4%?5 {é‘ggr%‘i’];%“%@él‘ﬁﬁ%%j%cggn§“fhchJAN 2004
MCode! " (2 bytes). Meani ngrechititighha©6BEn traect | on: MCode i dentifies the naker
and nodel of theydevice on i C cordi.ng h been .made. Val ue:

hi gh- order 10 bi tvgﬁ‘(e'rraker E‘gﬁ"e%‘?t‘]er|1§$¢t6%%‘?’98° 1 19WCordeRet Pitarerel cogRhUMD (4
bytes) Meaning: a first created content accumnul ati on nunber. Function:
CONNUMO ser ves a&pﬁ'\&? w fgr maki ng ‘content unique and allows no val ue
change after edi UMD @&yteshme as the content accunul ation number

initial value keWeaBh@OK SERIPrebd RYAERaclBATLY ntaize! | 8l nunber attached
b

to each track. Function: the first block starts wth O, subsequent bl ocks

havi ng serial nliwsges: | n CREMNERASenes a5 the He S&r makiheeantene maigne emtaibmged

after no value change after editing.

Value: same as the content accumulation number initial value key.
BLOCK SERIAL (4 bytes)

Meaning: a serial number attached to each track.

Function: the first block starts with 0, subsequent blocks having serial

numbers in increment of 1; these numbers remain unchanged after
edit processing.
Value: from 0 to OXFFFFFFFF.

BLOCK-SEED (8 bytes)

Meaning: one key for encrypting one block.

Function: the start block is a security block for the recording device and
generates random numbers. The following blocks are mumbered in
increment of one. If this value is lost, no.sound is outputted for
about one second equivalent to one block. Therefore, the same
value is written to the header and the block end in a duplicate
manner. The value is not changed after editing.

Value:  initially, 8-byte random number.
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edit processing. Value: fromO to OxFFFFFFFF. BLOCK- SEED (8 bytes) Meani ng:

one key for encrypting one block. Function: the start bl ock ig r
bl ock for the recording device and generates random nunbers. #eaﬁ‘l'l%%‘ﬂg

bl ocks are nunbered in increnent of one. If this value is |ost, no-sound
is outputted for about one second equivalent to one block. Therefore, the
sane value is witten to the header and the block end in a duplicate

manner. The val ueINr&:de[thAqh@ngegcabq{e? b;wf)u ng. Value: initially; 8-byte
random nunber. 37 3 Q0 JAN 2004 | NI Tl ALI ZATI ON VECTOR (8 bytes) Meani ng:

this is an initid/fc¥aldie ndbiedsaly pitibralugrgopssariigr arrdyRiverapg deeryptinkTRAC3 -

data for each bl ock. Funct i%@@%atfaifiixséac}%%%%. starts fromO and the next
bl ock has a | ast encrypted 8-byte value of the last SU Wen starting

hal fway in a di vilhegtionyl ockhe fitsebloglsstags fyrh sanid inenkixablekly hived histentiyetedt ar t
SU are used. This value i t. changed, a ro&diting. Value: fromQO to
OxFFFFFFFFFFFFFFFF. SU- nnn%‘%g%ﬁéiﬁeg?ig‘g%lfﬁgﬁm g st TierhAl ey R 2 difaded

obt ai ned by conpressing 1, BRtkstagMdses bytEhenmediely wforbytesar 9f7 sthaegdat a

depends on the conpression de used. The value i.s not changed after
editing (for exanple, N = 38§ YyHeds nptrhapeesfiey editing,| ye: ATRAC3 data val ue.

In Figure 18, N a384, SO ol o A20:SUFFRFEFMFHFFER, O one bl ock. The first
two slots (4 bytes) of each block forma header. BLKID A3D, MCode,

CONNUMO, and BLOCK SERIAL are witten to the last slot (2 bytes) in a
duplicate manner gilhgyefore, the

Meaning: sound unit data.

Function: data obtained by compressing 1,024 samples. The number of bytes
of the data depends on the compression mode used. The value is
not changed after editing (for example, N = 384 bytes in SP mode).

Value: ATRACS data value. |

In Figure 18, N = 384, so that 42 SUs are written to one block. The first two slots
(4 bytes) of each block form a header. BLKID-A3D, MCode, CONNUMO, and BLOCK
SERJAL are written to the last slot (2 bytes) in a duplicate manner. Therefore, the
retnaining area, M, of each block is 16,384 - 384 x 42 - 16 x 3 = 208 bytes. As described
above, the 8-byte BLOCK SEED is written to this area M.

4. Content Source Identification Information

The following describes the content source identification information for example
recording routes where content is recorded to the memory card 40, with reference to
Figures 21, 22, and 23. The content supply source identification information is located in
CC bits 1, 2, and 3 of the attribute header of an above-described data file (refer to Figures
18 and 20). In each example, recorders 1A and 1B are equivalent to recorder 1 shown in
Figure 1. Referring to Figures 21 through 23, a dashed line denotes the flow of content,

while a solid line denotes the flow of identification information.



remai ning area, M of each block is 16,384 - 384 x 42 - 16 x 3 = 208 byt es.
As described above, the *8-byte BLOCK SEED is witten to this area

Content Source Identification Information The follow ng descrst&s‘]m 20[]4
content source identification information for exanple recording routes
where content is recorded to the nenory card 40, wth reference to Figures
21, 22, and 23. The content supply source identification information is

| ocated in CC biFigurg 21 showsrettagropfes when ad;xttq:ntbamthahemsﬁerdataf 1saeproduced by a

above- descri, to Fi ur and.2 In e anple
recorders 1. ‘%%%Eég%rragus(eﬁﬁ g%t hea(rglt (;Ig rﬂ& Varfmétﬁ‘?ﬂ)/\??r f‘?‘fm lge
Referring tmndﬁncguna:d Kbutemrmlf@hleﬂiiwhea relasdee d Blik a@uﬁe@@&@metréﬁoddc%\h of
content, while 01o dllne denotes .the flow of identification

i nfor mat i on. p%aéatgs R SoyBAherepreduchan apatatusdarenresad xdigielings selesier such
as musi c datig.or lific [upRf RMERU3RY 1R red BRI QHIGH iR FiARP R Rls gp@%%jtaﬂ'{ﬁi% as a CD -

pl ayer, and transmtted for recording in the nenory car
formed when dr@o6RRAlPE Pudip flaja Honvibe rapsodugtiethepperapisdd tit iecordermppar at us I'n

this setup, the rgppAduclLOR t d to digital

sel ector 16 or Ilnchl npu%) Sr&%ﬁ@?ﬁe@lfﬁnhfe ?ﬁrg)‘g'?cglggr e ﬂ Od?fp gure 1)
to supply deggryried m;@lcqrderdéi (ms descahed Wgh&tfdrleﬂced:aﬂ:&blfré omottkbestdre(prxﬂel@ct i on
apparatus t data, as, content sy om t he
reproduct i oﬁn Eé% alr;aé pslecéen0 SR Bhepnt eé‘ﬁd? Sfﬁ?‘@la O?ee%?é? é@r 1 B (as
described with rEtbzethsrb&anpl@ Fecauseaheldontedt Baesb@iced fioh 4 0B, WHEIDEY car d.
Each pi ece of is recorded as one data file. For this

ent
exanpl e, be&%@"fﬂ‘ﬁ’emﬁ& mce ng medivph fedSRiof the Frcgrdep] Bgsnerates $004" (as the
repr oduct i OnalGe of K€ g oz, %@g o&ﬂ!dcums tﬁ@é’onli%%lf’suﬁ;fp écéb%rée%&{tﬁﬁﬁndrﬁu&ﬁﬂﬁm{ es

"001" (as "tjéle, val yes of bits 1, he content supply
sour ce i dent Vel ioreorashintag i*tB'FPUte }Fﬁﬂ%f Qfélllq}éﬂta Bler dwdheleentent it teeorded.r i but e

header of timg c8atd uﬁfohﬁ’anoﬁﬁn U{?‘:eda?aoﬂte SRA tHeSe rgg\ﬂzrtﬂﬁ (?nana%é]ﬁ‘en(f is %lso

information in the data file and erepro ct1on managenen e is also
recorded an@roded priderapdarbut e 2, shown in Fi gure 21 is forned V\,hen

or an-audi o/ vi Sual aapararaaf e ZERAMAT e oo B RERERA Lhoar at us.
Di gi tal audirpackhisd 08i(e.analpogomal dompatat e ansmtti@évnsxml appetdtys) suaphieael to the
reproduction apparatus. Digital audio data or analog audio data is thén directly supplied
to recorder 1A. The data supplied from the reproduction apparatus is encoded and
encrypted in recorder 1A for recording in the memory card. In this case, CPU 101
| generates "001" (as the value of bits 1, 2, and 3 of "CC") as the identification information
of the content supply source and supplies the generated value to the recorder. By using
"CC" and ether supplied information, the recorder records the management information
in the data file and records and/or updates the reproduction management file.
Figure. 22 shows the data routes where content from a CD-ROM drive 103
incorporated in personal computer 100 is recorded to memory card 40. Recorder 1B is in
a stand-alone configuration and connects to the computer 100 by a USB port, or anotﬁer
communication scheme, through terminal 32 (shown in Figure 1).
Route 3 is formed when content reproduced by the CD-ROM drive is first stored
in HDD 201 and then is supplied from the HDD to the recorder. The content supplied

from the HDD is copied or moved to the memory card. In this case, because the data is
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to recorder IA. The data supplied fromthe reproduction apparatus is

encoded and encrypted in recorder IA for recording in the ne bg
this case, CPU 101 generates "00l " (as the value of bits 1@9yxmw20

"CC') as the identification information of the content supply source and
supplies the generated value to the recorder. By using "CC' and ot her

supplied information, the recorder records the managenent information in
the data fi lcepigshar mewest fiem sirediDD, thedZR@$0t bfthe epmpdise péreratarmagesenl 1€ | e.

Figure 22 s -a f gut . optent froma CD-ROM drive 103
i ncor por at eg&}q@\e p%?%gﬁﬁa{ﬁ Icgh%igﬁe&%g fggthFé?f’BF & anq ity valus in the
Recor der | Baitgsbutnhealestfaheldak it confi gurati on and connects to the conputer

100 by a USB porh,f ar not her_. conmuni cation schene, through term nal 32
(shown in Fi gur e~y W 15 Figure 82,48 frrmsd vhea sertant repiedeetd dedhe§Dt he

CD- ROM dr i VROM dfivé $03 Bls0pd dictiO0 200k c508: g Ld b€ flof Bk-phe HDD
to the recorder. The con'?%‘gt sup%lb‘:qu l?crcom['ihe %@%g%‘ggm&rﬁ% ed to
the menory &&M driveisirpiosdedda the memaryserd inghelmcardes ROhBRIANBOAdscabpilas or

noved from I di onput er generates "010" or _"011"
for the val {J-Sggcofjr bidtlfseteq),’ ﬁ:g“ %ﬁ%’ @écﬁﬁf k@.g S'Fa%t'shgspeaé%%l?é?lu%ﬂgblpée8=rfﬂ’ds
this val ue ?af{G@E" foatherietude ahéd agberdsahistvale datta aftribete hBREE Bf the dSAGHE | N
Figure 22, is fofi@ﬁ%%ﬁhg n Cﬁ_lntent. r roc@luced bg{ the CD- ROM drive 103 is
suppl i ed direct Vot THECYRES G D “iieh Do rerspral soppricedowrlapsiestend. ROV
drive is removidediby astier JOMROLXLEEDD ihfoloh® Je8GAT ShmuhiBattdl heCaRE fﬁbec ause

the data ilﬁt{ﬁcordﬁd directly froma CD, the CPU 101 gener at es " as
O 2

the val ue (S compynicaliogs lingyor any pthepbapsatiesieepatanghe weoreslB his
val ue to thecaideticaud hehomgter Aoldh8ediaha 2 bty 1&1%%&8%E35§ PR, NG case in
1 ae

whi ch the personal conputer downl oads content  prov a server 300
i nto the HBCERF eRIGRURICiRsEhIme ohpganteat prowidei ey thessecter asd stoSoNh the

15 1 5 conmont oo g e R o e PRS- 5 B B e R EE R "y
by USB por tcopied OaﬁWH‘é'FO tb@mmmaﬁtrﬂoﬁe@heﬂm.dafﬁhecomm enhopddvirilest by the
the cont ent Soba aq’ | Porsnbiatis BeBE0} € kot isivafieiof il bk 2ot JoheC ety y
card. Becaubererordetizndaeimdcibsivathedn tinateibuferleatidrive the data file.
As described previously, values of "100" and higher are undefined. It should be

noted that the examples shown in Figures 21, 22, and 23 are only typical examples

among various content recording routes; therefore, many other routes are possible. In

each example, the values of bits 1, 2, and 3 of "CC" that provide the identification

information for the content supply source are transmitted to the recorder from the

apparatus from which the content has been supplied or are generated by the DSP in the

recorder.

5. Enabling and Disabling Editing

The following describes the editing process for content recorded on the memory
card. Data file editing includes both the file combine and divide operations.

These edit operations allow the user to manipulate content (e.g., music) as

desired. However, from the standpoint of content providers, free manipulation of the
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HDD, the CPU 101 generates "010" or "011" for the value of bits 1, 2, and 3

of "CC'" for the recorder and records this value in the attri e f
the data file. As described previously, values of " 100" and wgmm&@m

undefined. It should be noted that the exanples shown in Figures 21, 22,
and 23 are only typical exanples anong various content recording routes;
therefore, many other routes are possible. In each exanple, the values of
bits 1, 2, affdtent sppliethy themis spwetinies ndt desitdn Thédctat,itheipresent embadiment O
the content guARhs SUYL Gt | Lied to t.he recorder fromthe

appar at us from whi ch ft1léf'1e con? %%%ﬁﬁgga %‘é’ c%c’%’ﬁﬁbwset atoﬁa“i’Féxif’é‘F?Qrbitt%usﬁy t he

DSP in the recorkigwre 23 sh@msathk iprocasshg¥xealitd BgDEYI30i Wigkn Eh udeP hAsPit Beine
descri bes tzbe a%jﬁfei 1G4Process fotEx content_recarded on the nenory cardd.
Data file ed 13 hg i ﬁcflga%%atboé‘t% REecPider Woak Rividiag a datavilelsheser fitst ons.

These edit opedifits Dda filel rossridtibon the indhD i BAH RHA fe sg&@fé&rtlertéiﬁ'd%ide music) as
Vi ree

desired. However, fromthe standpoint of content pr ers,

mani pul at i orifPERUPHe Infrdtnaspseilicatgplestitiding poinsphd extcbiort dfshe divisioamdt | mes
not desir ed.shdili@betholg ‘ ' . sets |imt.s cont ent
conbi ne and di vi de Qpegljaa?P%ﬁgéﬁﬁggk%ﬁn@%gge@g%ﬁ?@Sd%r%?/‘ c’tpﬁ?thﬂ%hg.cltcaggure 24
shows t he pl¥vsadniigues brentheloryatdEdlan offenastdrappaetus bagepred fokrBRa a data
file divideggperation on the recorder. Wen dividing a data file, the user
first specifies a data file recorded on the nmenory card and then specifies

certain divide dfenatdatnile to betivileddas b&aishesidd BNtRius@, Bl B gcR0i Nt and
execution o%aéml%fdr;nv'#%si on. hoﬁ'ﬁjﬂ be noted that the user can execute
these operafions 116 O%ﬁrg?w HR Saatagute hepdspe! the speejfiedday filsrinsiep
operating bFoek SfecHicaly i DSPRRERS Ui CONRGES 80 iR ) i a
data file g be, diyided has been specified by P ﬁts’gem#ﬁélyﬁgécﬁ ALy
track infor HEEI6h IAMELGrPRRS b 2 Rad &erernas (@1 es hitber, ohmelyef tppaief | ed dat a
file in stetnolFb010105n86d fhi GRdtbk ; STy t he
NE e gogmor?ggplq:‘g@?ﬁF@e\?gﬁ% hg%at’aflle.el'ﬁe

cont ent supglx ource of this . _data_f'l . 'ts 1,72, and 3
are not 0193t fife igdindsd at therdivigingspoin epecifiesl byQbd user duto 't @4ta fildses t he

syst em goesddstBRdSh@Prdickfelto FFgJuQé}l f.OAchXﬁﬂ %etfﬂ%sg?itis?‘ re];lilze%'by-l;?)?lating.me
reproduction management file and setting the attribute headers of the two divided data
files. At this point, as shown in step F 104, the CC values of the attribute headers of the
divided files are set the same as the CC value of the data file before division.

On the other hand, if the CC bit values 1, 2, and 3 are "011” or higher in step

- F102, the system goes to step F105 to notify the user that the editing proceés is disabled
and is therefore not executed. For such notification, the systeﬁ issues a message, which
is shown in display device 33 (shown in Figure 1) or on the display device of the
apparatus connected through terminal 32. Alternatively, the system notifies the user in
the form of an alarm sound or an alarm message.

In the present embodiment, content recorded from an original source such as a CD
or content copied from a HDD can be divided. However, content moved from a HDD is
disabled for division.

The content moved from a HDD — namely, content of which CC bits 1, 2, and 3
are "011" or higher — is what was recorded from a server or another source to the HDD

and then moved to the memory card. From the standpoint of the server and the content
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data file is divided at the dividing point specified by the user into two
data files as described with reference to Figure 11. Actuall y3 thmzog#
division is realized by updating. the reproduction managenent™f

setting the attribute headers of the two divided data files. At this

poi nt, as shown in step F104, the CC values of the attribute headers of the
divided files are set the sane as the CC value of the data file before

di vi si on. Ofop¥ieghbhplder, H@Wdiﬁnigfoftsm ©atept nustalelisitetl, Theredord, ia thr grededl 1" or
higher in s o stos 105 to noti he. user that
the editi ngtegdr%gggéeg@ldé‘;‘g% %‘?E‘% ecas é?'gf‘g @a'ﬁlgfﬂa 8{1‘%68 Atsor such
not i fi cati omptended ts Pstimited.ssues a rressage which is shown in display

devi ce 33 (shown on, the di splay device of the apparatus

el
connect ed t hr ougﬁjlﬂLE‘?#r?ﬁ“éﬂwsééeprﬂl:‘iséﬁnﬁéflt%?gl) ¢ prexspuied whspedatadde the user
in the forgabinebpal8sAhaenslsRERA bR WeEBRAGE: filfs Lﬁé&ﬁie?'&@é%& files
enbodi nent, content recorded from an I nal source such as a or
cont ent copif@@fq‘efiéﬁf]'ﬁ mwrwﬁrdti@bapwb@@?ambmm corgmandfor combiachgfthom a HDD
i's disabl eq,f g5 $asi sion. The content noved froma HDD - nanely, content
of which CChits 1, 2, and 3 are "011 " or higher - is what was recorded -
froma server orvﬁlmtthsamcsdamﬁ:les todaetdmmbHBBhaamHeetd*@aciﬁed/ehb DOPichekparory

card. From andpoi nt 41 3 AN 2004
copyri ght h%% Orflﬁgo%%m? i%éé‘g? “%ﬁ‘fﬁ‘ E‘Bﬁtegﬁ?y qll?srﬁ“tsﬁ’a%z herefore,
i n _theI pr eseiamel)eﬂhmmlmtcks e umderngup;ﬂy gcbl,&la@fréﬂl tg@CUk%F 1&@%%&?6%5@ fﬂéf
mani pul ati o nt en ed_to be limte i gure shows t he
processi ng gf)}‘&f Frg:ol?ﬂég %Uﬁr‘%é 95&’8@1}? filghans ngt (¥tla of hieder, aymely ke G ditagicon
has been speggificeco iy, &Q@ys‘tb?@ﬁoesf% 5{51??2(52 fo%&ep%ﬁg'tg beSuleiRe 42 ?ilé(' les
recorded in the rrermél%/ card be conbi ned and gi ves a conmmano

conbi ni ng t FRIMDINGPTY OPF’Ibé@IOﬂ isyprdized h}éup@%maéheamﬁmage@emonfv@nemml ned
have been sgiati, Bahtink I I

the attribute ﬁeadertlsrl g%t Ogﬁe&%?lﬁasnta ﬁn%n?efﬁ&% g&ﬁ{g@rr%ﬁ%buﬁﬁ& %ggtﬁ\{ecks
t he cont ent c¥uiped daipfilece from the CC val ues of both data files. If the CC
bits 1, 2, and 3pQfol@blnstel fhal kR Hife HFhe it RE BNL coRBTB] Yol e OC

bits are

file is the same as the CC values of the two data files before being combined as shown in
step F204. On the other hand, if the CC bits 1, 2, and 3 of any of the two data files are
"011" or higher, the system goes to step F205 and notifies the user that the editing |
process is disabled and does not execute the combine process. The system notifies the
user thereof in the same manner as in the above-mentioned divide processing.

In the present embodiment, the processing shown in Figure 25 enables the
combine process for content recorded from an original source such as a CD or content
copied from a HDD, but disables the combine process for content moved from a HDD.

The examples of the above-mentioned embodiment of the invention are
illustratively only. Various other system configurations, recorder configurations, and
processing schemes are possible. For example, in the above examples, the edit
processing is enabled when CC = "001" and "010". It will be apparent to those skilled in
the art the edit processing may also be enabled when CC ="011".

As also described above, values of CC = "100" or higher may be specified for

indicating future content providers. In the present invention, various
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"001" or "010", the systemgoes fromstep F202 to step F203 to execute the
data file conbination. The conbination is realized by updat# t

managenent information, such as updating the reproduction n&ﬂge'm'tzqw“e
and setting the attribute header of the conbined data file. It should be
noted that the CC value of the attribute header of the conbined data file

is the sane as the CC values of the two data files before being conbined as
shown in stREFNEIENProbPgfcndtions mande spifaceordinge Biettgpes of Rontem previdds.any
of the two dafaxdnhii&FoPEditent Sdvise ' ' { 988 L, % F205
and notifies the uéser that th bt hgﬂt&?%lgrgg%a@%&’?a@b‘%ggeﬁﬁgodtﬁ %ot -
execut e t he thoeal precess mer bs disthled sylytvareni@E +=fi1@3'. t he user thereof in the

same nmanner as i ove-nent i oned. di,vide progcessing.. In the present
enbodi ment, the EI% %Zigg?enegxggﬁevsmdﬁsﬁmglo&d}%gﬁ%’ %ﬁ%ﬁﬂﬁ@éﬁgﬁ'@g t {eREISpr ocess
for content andiodnded: Willdye appareni @ithek sBIOHE GEthS U fthA thedprbdonChv&Ridh 8 iso

copied froma HDD,  but, diisables the conbine process for content noved from
a HDD. The 2BR 4 Vigeo dfa and trb dafafiS-oned embodi ment of the invention are

illustratively opls\VescYded %ac@ﬁﬂ%{%ﬁx% R g R jdgh'tg?ttgitigxgﬁffor'ﬁﬁﬁgﬁ ?ngiricalii}fle t he

configurations, and processing schenmes are possi or ‘exanp
above exanpPEs CoRtEns surply soyspeis seroideg ans resratiing dnadiem iIODrres SititiEncanddth' 120" .

It will be aRBA: i ' 1t he, edi t ocessi.ng may

al so be enabl ed C\%ﬁ%ﬁg%&m%@ﬁﬂ klsa?g(fdé%' d‘gs}egnr%é%g% \a‘/lée,covg‘? ﬁ%ge‘gfs cC =
"100" or hi fquesterblyy the usquetbe ideptififaion infocthatatni afghd cintshetoc@rddasd ispheskeder s.
In the pres I i vari 42.3 0.JAN 2004 perm ssi on/ prohibition
condi ti ons %g‘lilth%g&ggét egg@grl%?%gyet%é)r%ﬁgmﬁlB@é’“ﬁf‘g Ef’otﬁf eonteni SRRy gquce  For
exanpl e, foidetifitdent the ideptifiedioh hiforghion. tToARGLAS), @ Radeht infGatipalkabe set to
"100" or ‘the e?glt ggro.cess r%égl%gt,di sabl ed only when CC =it 100 ". In the
above exanpfELC! HESETRISTPR AR b1 é%‘rPfr?ﬁBtémtﬁfhtﬁlﬁsﬁEﬁ?rﬁtjlgttﬂémﬁ?fmsélml}’i s audio
data. It w kdurdes, thirply Srolidink dppesigiafkdont8lofi farhidGoRbhd ﬁlﬂ%ﬁti&nr}ﬁceﬁt@ﬁtznt.

i nvention is,al so g(;)ﬁl icahle to video data and text data, etc..
descri bed afHUBERAFEATHYICE S 1ihhErions erntss AUPDLYIEIVESSi cat i on i nf or mati on

i ndicative of aFGQRbAPle, TURINNIHOMPBE dotrdGERMAEH B2 &G EoLALAG mediumin
correspondence with the_

lhrough a communication line, the execution of content editing is disabled, thereby

providing a practical advantage of respecting the intentions of content servers and content

copyright holders. At the same time, if reproduction-only disc media, which are enébicd

for editing, are the content supply sources, users are allowed to edit content supplied frorﬁ

_ these media. |
While the preferred embodiments of the present invention have been described
using specific terms, such description is for illustrative purposes only, and it is to be
understood that changes and variations may be made without departing from the spirit or

scope of the appended claims.
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recorded content supplied fromthat source. Wien editing of the recorded
content is requested by the user, the identification infor pon o&b ﬂ
content to be edited is checked and the content editing isngtbbLbﬁ é 64
di sabl ed according to the content supply source identified by the
identifiqﬂiiﬁwginfornation. Consequently, the present invention can
control the perm ssion and inhibition of content editing according to
content supply sources, thereby providing appropriate control of

perm ssion and i nhibition of content  editing in accordance with various
content suppl Y- sourt ¥eragEEedBin RYNBISINE t he content supply source is found

to be a server conragﬁ;aefg a%ﬁrsf?)ﬁlﬁgdgtacﬁ?ﬁﬂmm cation line, the execution of
I'sabl ed, theFeby’

content editing is ,  providing a practical advantage of
respecting the int enhamugsmerit aremfozstorsgra/mafagencnt dath doit the clafaystorglitin said

hol ders. the same tine, if reproduction-only disc di a, iich are
enabl ed” Pl Argt i s eph dh SRBHH BB iaber onete i WlearPitea 1 o
edit contgitce SHRMPIE rithoath RRSE G datyBtdainlier BERioRid LR opiA® e of
the present invention have been described wusing specific terms, such
descri pt istoted ig spigrdatd argst rat i ve purposes only, and it is to be understood

t hat changes and variations nmay be nade w thout departing fromthe spirit
or scope of the appended clains. 43 3 0 JAN 2004 CLAIMS 1. A storage

medi um conpri 9i ng: A astelap@ @ediand Qlccstifig Mg Saind; 1,aRcheReifBRAGCIRAifigHsa f Or
storing a managenent data for the data stored in said data area, said
manage e ftfopmstiondeensifies whgthsnsaid aonres olpplyrfor thedeirestorodinf ssid datenateaf yi ng a
source of aﬁi‘ﬁ?%‘ f he data stored in said data area and for controlling
editing %% sai l){Eafil;lit}'gmg'stored in said data area. 2. A storage nedi um
according to claim1l, wherein said identification information identifies
whet her said gourc% of suppl %difor the data stored in _said data area i S an
e. 3:

original sour AILRET FHEIHEYiAGFRTEEC0 Y HEIE oc [VAICHSD, saifh cidentificatipn
i denti fi e@bhRdtion identifies whether said source of supply for the data stored in said data area

is recorded from said original source.

4. A storage medium according to any one of the preceding claims, wherein said
identification information identifies whether said source of supply of said data is a read-only

storage medium.

5. A storage medium according to any one of the preceding claims, wherein said
identification information identifies whether said source of supply of said data is a

reproduction-only medium.

6. A storage medium according to any one of the preceding claims, wherein said
identification information identifies whether said source of supply of said data is a licensed

compliant module.

7. A storage medium according to claim 6, wherein said identification
information identifies whether said data stored in said data area is checked out from said
licensed compliant module.
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i nformation identifies whether said source of supply for the data stored in
said data area is recorded fromsaid original source. 4. A st e I
according to any one of the preceding clainms, wherein said |ﬁﬁl4mmﬁ'
information identifies whether said source of supply of said data is a
read-only staqyage ium_5. A stora medi um according tp.any one of the
preceding cl agns, ﬁ&éﬂ%ﬂ? medigm alccé‘gﬂ‘[“gg? &3Y P%%OfﬁPé’Fer?ﬁ‘il' Sr‘ffqnaén‘f’lﬁrf’lééal_d
whet her  daértifieetidiCmicinatiuR identifts ShtletdalBsdutcdof SuBPlyATUaId i AN NarTRigkium
6. A storage medi um according to any one of the precéding clains, wherein

said idéWRfication information identifies whether said source of supply
of said data is a licensed conpliant nodule. 7. A storage nedi um accordi ng
to claim®6, wherein said identification information identifies whether

sai d data stored i rA seirabednddiureeoriiaged eskesk oflthe bfRBAiBAicthimb, i wiRh&8 daid
conpliant _nodule. 44 3 0 JAN 2004 8. A storage nedi um according to any one
of the pﬁ‘é%’é‘%lcﬁfgofu prmatioyidengities yehegher jsgidntobrdeceft yoaly of saidrdetacis a server

i denti fi egpNeldNBfousRihGomttit&iiBhs SPP! Y of said data is a hard disk

drive. 9. A storage nedium according to any one of the preceding clains,
wherein said identification information identifies whether said source of

supply of said,data is a server connected through a comunications |ine.
pply %H’

10. A storage IQEdI t_atﬂc,gsmdﬁgn%?% g_(’b‘h_%“%‘?nec PPES _F&ﬁlaém%i"i‘@}’elﬂﬁéflei n
sai d i dedinkificsdn Rfborinafion [HRAHREs WASRshides B ek ?Lgfglféf Gt SRY R oH se%?.p:c y

of data is a renote server. 11. A storage nedi um according to any one o
the preceding clains, wherein said storage nediumis a non-volatile

med um navi ng 2 aar Qokeaiih 3hosPng® fry the o e SRR iR Athcsrte Silor
storing atomgeaneditmtis dabavoldle héigodat a stored in said data area,
conprising : data storing neans for storing data in said data area; and
12.  An apparatus for storing data in a storage medium, said storage medium
having a data area for storing the data and a management area for storing a management data
for the data stored in said data area, comprising :
data storing means for storing data in said data area; and
identification information storing means for storing identification information
in said management area, said identification information being identifying a source of supply

for the data stored in said data area and for controlling editing of said data stored in said data

area.

13.  An apparatus according to claim 12, further comprising control means for

controlling editing of said stored data according to said identification information.

14. An apparatus according to claim 13, wherein said control means is operable to
inhibit the editing of said stored data when said identification information identifies that said

source of supply of said data is a server connected through a communications line.

15. An apparatus according to claim 13 or 14, wherein the editing includes division

of said stored data.
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identification information storing nmeans for storing identifi atlon
information in said managenent area, said identification inf mpg
identifying a source of supply for the data stored in said data area

for controlling editing of said data stored in said data area. 13. An
appar at us accor dé. ng.ntappz@zltas dtedrding frel b€ 13, CATHR 115 SInBRinGROLdiRhe BARS for
controllin e‘%' g %ﬁ aﬁl d stored data according to sald dent 1 Tication
informatio Yfus according to claim13, vvherel n said control
nmeans i s operable to |nh| bit the editing of said stored data when said
identification information identifies that said source of supply of said
data is a servet/-cUhinBeRus aerdngte aa}'omwﬂmmmaltzltmmwhemﬁ saﬂSdenAﬁca&@;par atus
accordi ng {pformhad d i.n ncl u | vision of said
stored data. 4%%3%& %‘%If\il-gs; gﬁ]&’%\n r%p‘%o%rﬁ%‘%q eg%iacﬁ‘ﬁ |d§iﬂrﬁwfgs a4 or
15 wher ei notigieal sefiresi. ng |ncI udes conbining said stored data 17. An
apparatus according to any one of claim12 to 16 wherein said
identification information identifies whether said source of supply for

t he data storedl§ nAeapmra!'aSt@candmg tosladm [ 7pwihgielpdaibidetiRatidBinfdMhagfpar at us
accordi ng i re|n entificatipon information identifies
whet her 'ltdg t?ﬂéeglﬁﬂ ((:%h%ro r?eo SSP‘%’ ﬁg t(].i‘ﬁfjﬁtaﬁod?cg‘d‘ Spiq datg Heafigrecordeda i s
recorded fromrsaida:iri@irmts@rcreal source. 19. An apparatus accordi-ng to any one
of clainms 12 to 18, wherein said identification inforrration'identifies _
whet her said soygc data is e nl orage medi um
20. An appar at u?'agggépd?#% C%Org% Oaﬁng’ Ef’lg'i"ﬁgz ??d%fg rein said

i dentifi caldbmﬁcatwﬂldnﬁqanatmn 1ded&ﬁﬁsl Wheeter w&ietsdﬁﬂdfe SFRUblP Ofatade] isAURRL Pt said
data is a é&gg ction-only medium 21. An apparatus according to any one
of clains f 0, "wherein said identification information identifies
whet her said source of supply of said data is a licensed conpliant nodule.

20. An apparatus according to any one of claims 12 to 19, wherein said
identification information identifies whether said source of supply of said data is a

reproduction-only medium.

21. An apparatus according to any one of claims 12 to 20, wherein said
identification information identifies whether said source of supply of said data is a licensed

compliant module.

22. An apparatus according to claim 21, wherein said identification information
identifies whether said data stored in said data area is checked out from said licensed

compliant module.

23. An apparatus according to any one of claims 12 to 22, wherein said
identification information identifies whether said source of supply of said data is a hard disk

drive,

24. An apparatus according to any one of claims 12 to 23, wherein said
identification information identifies whether said source of supply of said data is a server

connected through a communications line.
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22. An apparatus according to claim 21, wherein said identification
information identifies whether said data stored in said datagrn“s
checked out fromsaid |licensed conpliant nodule. 23. An app t 200#
according to any one of clains 12 to 22, wherein said identification
information identifies whether said source of supply of said data is a hard
disk drive. 2 r.di i 12 to 23,
wherein said ?geﬁ??%ggﬁtg%&f%tﬁaﬁag i%gen&iocéen% il?)l%gzstpvt%lg{e egrgﬁjsai d source of
suppl y of idutificafign anfprnatiosidentifies whethereaideduch obugply af daaisaicmateiserver. | i ne.
46 3 0 JAN 2004 25. An apparatus according to any one of clains 12 to 24,
wherein said identification information identifies whether said source of

supply of data 26s Anrppavites Resrdidp to Afy. onblof ARRRI 1MUY 35 a6k k@ stbRgany one’ of

clainms 12 to.25 wherel n said storage nediumis a non-volatile nenory. 27.
An appar atUEUR 6 Sl TUERPne of claims 12 to 26, wherein said data
stored in said data area is audio data. 28. An apparatus according to any
one of clains ]2% to 27, wherein said data stored in said data area is

vi deo data. 29.27Ed{\RAPRIFAHSASTOLYING tor 45w oBe P Flnins dA a2 tdhersin saif datasiteredige
medi um havi 86H drdabais a8di8Aathor storing the data and a nmanagenent area for
storing a nmanagenent data for the data stored in said data area,
conprising: specifying neans for specifying data stored in said data area

for editing; RSCK) M ' AR Idi J i Sour of supply of
the specified Qgétéhgﬁcﬂégarrtdéiqg% to ?’d%‘gtoln ngﬁn?r?%\%g%rlr%ﬁmo%xg aéarsé(ge‘lyn said
managenentn spidedata apalisvided dath. means for controlling the editing of the
specified data according to the source of supply discrimnated by said

di scrimnating neans. 30. Editing apparatus according to claim?29, wherein
sai d control n@anEditisg appestedioe editing ik bidredidi 4 strggomediainthasingraafitdat a when
said identification romation identjfie that said source of supply of

330 d dar a1 B APR TR B askPRbL oS e oloa sameesiecn: i for
data stored in said data area, comprising: A
specifying means for specifying data stored in said data area for editing;
discriminating means for discriminating a source of supply of the specified
data according to identification information stored in said management area; and

control means for controlling the editing of the specified data according to

the source of supply discriminated by said discriminating means.
30. Editing apparatus according to claim 29, wherein said control means is
operable to inhibit editing of said stored data when said identification information identifies

that said source of supply of said data is a server connected through a communications line.

31. Editing apparatus according to claim 29 or 30, wherein the editing includes

division of said stored data.

32. Editing apparatus according to claim 29, 30 or 31, wherein the editing includes

combining said stored data.
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31. Editing apparatus according to claim?29 or 30, wherein the editing
includes division of said stored data. 32. Editing apparatus according to
claim29, 30 or 31, wherein the editing includes conbining 34 (UAtN)qmll.
data. 47 %3 0 JAN 2004 33. A nethod for storing data in a storage nediu
said storage nedium having a data area for storing data and a nmanagenent
area for storing a nmanagenent data for the data stored in said data area,
conpri sing t heg3st eps nftiodsfop kioRgg datadnidst&ake n&iﬂhﬁn,asraﬁastoﬁgd nfdd@ith Meving a
identification information in sald nmanagenent area, said identification

i nf or mat i98k araRf steringydate awdip cranagersent rsa fos storing agmeragemeniedath forsthe datiat a
area and : j i(d data stored in said data area.
34. A matS Og%dP&%@%ﬁ%ﬂﬁ%%gg&gygggl}eg%e}%ﬁdfg storage nedi um having a data area
for storing the dateingridtadnmaiddgarmeed; and ea for storing a managenent data
for the data stored, jn ,aai q_ data, area, conprising the steps of specifying
sai d data stored i §iCRBJIEHcaten MipRation;ip;sayt management awn siid ideaglicationof
supply of; etiof.d: t c j t 1 i i cation.: i

tored i neafuRRCKlen indlal SuRCor Shilly, O e 0kl HofRB PPl sl R’ B for
speci f i egonfaelbingeditinglbhspid dea stommdde seifl datapgréay  of sai d data. 48 RECORDI NG
MEDI UM EDI TI NG APPARATUS BASED ON CONTENT SUPPLY SOURCE ABSTRACT OF THE
DI SCLOSURE An editing apparatus wherein the editing of content is

control | ed acgar di Rgniethddt Hr SHRRLYda8LL0FR. in! A8k AédilRhaviHgos 'ﬁﬁ%a:jeﬁea FQr
identifying a content supply source is recorded in a recording nediumin
cor r esportpginechidets andea senmpgemens g fascstdningra whvnagenentetata Sorpihk ydasostoos

and recotgledy ks b, (ERIMI4W. TREL 4 Vhen editing of the
specifying said data stored in said data area for editing;
discriminating a source of supply of the specified data according to
identification information stored in said management area; and
controlling the editing of the specified data according the source of supply
of said data.
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content is requested by a user, the identification information

corresponding to that content is checked. According to the 3fotaziuszaﬂgy
source identified by the identification. information, the e [ f

content is enabled or disabled. Fig. 24

RECORDING MEDIUM EDITING APPARATUS BASED ON
CONTENT SUPPLY SOURCE

ABSTRACT OF THE DISCLOSURE

An editing apparatus wherein the editing of content is controlled according to its

supply source. Identification information for identifying a content supply source is
recorded in a recording medium in correspondence with the content supplied from the
content supply source and recorded in the recording medium. When editing of the
content is requested by a user, the identification information comresponding to that
content is checked. According to the content supply source identified by the

identification information, the editing of the content is enabled or disabled.

Fig. 24
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