3 0 JAN 2004 RECORDI NG MEDI UM EDI TI NG APPARATUS BASED ON CONTENT SUPPLY
SOURCE BACKGROUND OF THE | NVENTION Field of the Invention Th resent
invention relates generally to a recording medium for record%‘uﬁ JAN 2004
such as audio data and video data, an editing apparatus for editing
recorded content, and a recording systemfor recording content to the

recordi ng nedi um SOWHIeR MEDI %ﬂ
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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 apparatusee 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 eards.

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



1 3 0 JAN 2004 copied or noved into the menory card froma recordi ng nedi um

like a CD, MD, or HOD (Hard Di sk Drive) or be downl oaded fro C
service provider through a conmunication system such as the m:aerwmmr
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supply for the data stored in said data area and for controlling editing of
sai d ~ dateititige dep abalitydp gdig serderrigeequired.ot her words, identification

i nformation indicating the OMPRP N 0’ recorded on the
recordi ng nmedi um al ong wt pplied fromthat content
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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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identification information, editing is either enabled or disabled. 2 3 0
JAN 2004 For exanple, if the identified content supply source LS. an
internet server site, the ability to edit the content is di saBIﬂacUAN 2004
According to a second aspect of the invention, there is provided an
apparatus for storing data in a storage nedium said storage nedi um havi ng
a data area for storing the data and a managenent area for storing a
managene : i i.d- .StAQ., . dat a
toring. Hor SRR e fitd e TphY el is SR SR ol e B
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steps of in%@ﬁét@gre%?‘ta in said data area; and storing identification
information I n sald managenent area, said identification information
identifying a source of supply of the data stored in said data area. 3 ~ 0
JAN 2004

According to a third aspect of the invention, there is provided an editing apparatus
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
dgta 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.



According to a fifth aspect of the invention, there is provided a nmethod
for editing data stored in a storage nmedi um having a data ar%mfmtzqt!gg
the data and a nmanagenent area for storing a managenent data

stored in said data area, conprising the steps of specifying said data
stored in said data area for editing; discrimnating a source of supply of
the specified data according to identification information stored in said
management ar egscoffifls RONERR héﬂe@ﬂoﬂtﬁ@nﬁr@hﬁérﬂ%e‘?@ is éJ?@wa&ﬁ&hfeu% Hatdtin

accordi ng the source of supply of said data. DESCRI PTION OF T I—%

DRAW NGS datﬂrst@ecﬂrm @ stomgp ineadeurn hawing aalath arep foF sitohleg ithevdatt arhg maezﬁmmm eis

Frgure 1@ & SeuBR airaRaRcaRie Ry e aAGGRIRT M raR i L e e e

of the isipention; Figure 2 is a block diagram showi ng the DSP of the
recorder shown in the enbodinent of Figure 1; Figure 3 is a block diagram
showi ng t he conesifingtaibaataptorednfeiduial areq (T SHGNE i n t he enbodi rrent of
Figure 1; Fig fi gu f gooystem
processing hll&ésr%gf%é%ﬁm%s é)%gc'r atg?hszlgﬁly r?or%?hé %ﬁcﬁ%at%%ngﬁ%#d%%@rlg |gur e 5
is a di agnfamstimwtmgdﬁmaldiﬁiaaagammareusaﬁ in the menory card shown in
Figure 3; Figure 6_is a djagramshow n he directory structure used in the
menory card SRBURHRG the glifing of ?ﬁ@%}f@%ﬁ%w&ow@gﬂ@ﬁpweﬁf Fgpplpet said

confi gur gj,on of a reproducti on managenment file used in the nenory card
shown in Figure 3; 3a 3 0 JAN 2004 Figure 8 is a diagram show ng the
configuration of an ATRAC3 nusic data file; Figures 9A-C are di agrans

show ng cgnfi gurati OnsBﬁ{Efjf)tEaSéf{][Igﬁdﬁ%dF JI‘E[EOBTQA\%EQ&%I ment of the

I nventi on;

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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Figure 10 is a diagram show ng a conbine edit process using the data files
shown in Figures 9A-C, Figure 11 is a diagram showi ng a divi d@ gle%N 200!'.
process using the data files shown in Figures 9A-C, Figure 12 1s a di agram
showi ng the detailed configuration of the reproduction nmanagenent file
shown in Figure 7; Figure 13 is a diagram show ng the detailed
configuration of the additional information area INF-S of the reproduction

managenent file Fhows ish dhgnahdwing thé SHRulAioh S dn %"’lﬁﬁ@???ﬁ% A%a file;

addi tional inforpation key codes used in the addition ornmat 1 on’ar ea;

Figure 15 is a t SIS | 31§ dagranfeshowing qonfgatatipms ofrdatat filenusedin ardes used
in the addigb&ddlent 0L MBLLRYR. area;, Figure 16 is a table show ng further
[ K

2

addi tional information key codes used in the additional information area,;
Fi gures 17A-E ar Bigdieald) ianslisghonsimgvisg e cofnbmedditpraasy isihy @é d@aFil@khown

addi ti onal d%%gﬁ i_e_n for one enbodi ment of the invention; Figure- 18 is
a di agram sho ng e Hetailed configuration of a data file for one

enbodi ment of t hEigiwevienk b @itgrdnh ghtviind 8 divedPeddi SOERTUSROWNG 16 s of
| ocati on AE in P e attribute header of the d%?a filegsﬁomﬁf:ﬂn .g"ﬁr"é 18;
Figure 20 i584<g74gFam showi ng the details of location "CC' in the

attribute headerFigfe 12N€a dabaint HEvisD A UelRed] n oFHQULE gl d s a
diagramillustrat |gng an gxa_ﬁpl_e of lr%coréiaﬂagF%ﬁgglééﬁg Oglt}%erﬁ%royucélgpd;
Fi gure 22 i %enpegmapiidashevwnintligeedy anot her exanpl e of recording routes to

a menmory card; FLGUNS 123 dlaScath di i % ratd ng stil.l. anot.her exanple
of recording r out_%s to a m %r$oggé%{yege Hg& Smgf%él nef "a‘gg@gnqls a
flowchart offormetietarea RYF-Srofclessploductitinvhatiaggmentdilé shdvid @ Figne 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 add_itional 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 25 is a flowhart of the editing process for conbining data files.
DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The preferred exgdu{ﬁnt ﬁgei}
the editing apparatus and recordi ng system according to the p \
invention will be described with reference to the acconpanyi ng draw ngs.
The enbodi nents use a nenory card based on non-volatile nmenory (or flash
menory) as the recording nmedium As an exanple of an editing apparatus, a
recorder or a sf’ﬁmﬁb'&%ﬁb%aaofém@ddmlg;:aml:s:afopdmdinghd@talﬂm;taﬁdl capabl e

of recording/reproduci he ,above- nengi one ry. card i s used.
FRRER B aiiad e ToF 87 Hg e B

The content data Wi ¢ B $AHiPePRRCFHIOr GH Edilfent s i ncl udes
digital audio, video, still pictures, text, and software prograns. For

pur poses of this de cr|ot|on i i |s used as t he content
data. It shoul d bdiabatlstDDESERE GINVENES i nventi on
can also recordfrﬁ@ fe@é’&é@%n&ﬂ&%@ﬂ% a?atv?séanﬁ ai ta. The
enbodi nents w | | B described int %élﬁ{%élﬁé or ; ft“d“?gg?lsfeg‘ﬁr ation of

t he Recor deﬂcczfdlm)tvfﬁigmea@mmeoﬁort Wil beedeserjbeQawith referere tetiBypetoemalyihg

Pr ocessi ng Ur fLycture rector tructur

Management g{?ﬁ& u@eg% Og%&et%l ﬁlg gc e C?fdi’as e%‘r‘l?&uvc‘%[ mﬁﬁ‘ﬁﬁb@ﬁéﬁ‘?‘ file
3-5. Data fmeesry).as@ententingonddhan.| Aeah kfdnGsle bOin tdifiQs ffpaiaQR, a Recoldep®l 1 Ng
and Disablin Confi guration_ of the Recorder Fi gure 1 shows the
configurati 8%’5 gasr?gr‘?ﬂta?e%oé‘i‘?ﬁ ag‘EEBFrd?%F?‘@B\“SB‘EﬂPFW@ O?éeﬁ%]f ng/rgproducing

(her ei naf t edats 6h ¢e'®Bvé-theaBole@GRNIRY cddi i§ aRAPTR: &ntdreash WHS @RBe

reproduci ng, content, such as audio data, on a nenory card. Recorder | uses

a det achabl Bangisddpythe follogvingsembodimenty pgludgs digiiplpdicruidep. e picturas t3é
configured a%1 RnsaaflogdaARE FAMAIBoss ﬁf ﬁ)us‘]célél:rég%ﬂ seivd g8, ﬂ{usicxféq{sgi)gsathg d

into a personal conputéer or an audi o/ vi sual Vi Ce.
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



al one device, the recorder could be a full-size rack conmponent or a
portable unit. Further, the recorder may be integrated into audi o
system al ong with other conponents such as an anplifier, a £&ald€AN Qﬂgﬂp
pl ayer, a MD recorder, a tuner, etc... Wien integrated the recorder may be
configured as a nenory card drive occupying a position simlar to CO- ROM
drives and fl oppy disc drives in personal conputers. The recorder may al so
be i ncor pordaviee or intarparaddian Cpinhal @n@drer ARk i6isuslidadict "&s ABHAR4Y card
as a recor di@ﬂo% dmadi ugnfor Vi de? g%}g%and audi o data. Regardless of the
confi gur at i GIPRCERECHARGIegedercayld lat25 K SUBRANGNGRY aciogRbla unigy Bimher,

si gnal s di stthd febdraet thiy BIBeesAtPInkd 4Er AR5 §AteRY AbE Riith o@e%&n?ﬂon@ﬁt?@&%%%“ ng.

or the Internet. Figure | shows a generic 'configuration of recorder 1  as a
menory car d 3R 8eHEEmE sPEkea Gl PlgyappNhtaserdehattunsaretbe Mamhiimegtated tieny of

the above- | ' ' o) . an audi.o encqder/decoder
G107 a seanericy L AN AR BB b vk ot Tt F Bt tagt dfch

i npl ement ed R dgives midritippy dBcakhives inderenalicympatets. B recrdiehaghadlng mount ed
on the recogr%r .Or;{hde. germ{% card is for—rregu.bé/ a flash nmenory (a )

nonvol ati | e remoryy. M8 5T SARTROF STMpBTKRAe Giee he ey £47diss d&seordivs udi ng
a DES ( Dat anfedivkyfot ivito Suandakdio @nG! YREaARsEof B Ednfightdioh/TRE RIBRAELGH N one
IC chip. Ffomt or egoi ng di scussi on, Wi be apparent that a

e f - US; It owill .
ni cr oconmput &f ‘”5’9Q%%Fvgingrﬂlgl%wlﬁélgﬂ%léélSFffBlff‘élébm@Eh pRpligehasathey stemdi o
encoder/ deca%gél Yrbadlasiin@No@HE IfRedn B §5HRE € sldhw ) cn%gc g?rg?gt%geft{og%?Pe(Z?{der bl ock

12. The encoder/ decoder bl ock efficiently encodeés signal 'so’t hat
it is witiEhmEBHoREHt jecemling/worognedng epmduss tat enbeachlizedim ampwbthe.  For

hi gh effici gRRY mERERN NYikapr.oved ATRAC (Adaptive Transform Acoustic
Codi ng referredntlo asgi%gk%n?' as used for the Mni Disc, is used. In

ATRAC3, 16 bit wkeherdendihes datadio samdbwidtcader4dd.10, K&uiis I0r20c esdseDSpThe

m ni num audj ' essed, by AT is a.s unit SU. A SUis
T 024" sl (e STerilblor 586 39°68n e BN prind a 3n Skt 4 ssiory o
several hun#lt sdetaghaby moonted bn theabauder2 Thaneaforpbay inrhédBy 2 Aghi 0 data is
conpr essed :?1¥mATFP§§C3 i qttq about 1/10 of the E){?gfcnal dat a, sj ze. The signal
processi ng ‘OFRFRACS I i RIFROTY ) a EBoLY F?ﬂ“é?ﬁ Ardasrarigyhlor ipchding o

r ef i nement sa DES (Dhta Brorjptiof StadbardN ehBRRRARIESE ANmplafatdiifone & Gip) IJAN

2004 . . T .
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 enc;odes a digital signal so that it is
written to memory card 40 and decodes data read from memory. For high efﬁciéncy
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 siée. The signal
processing of ATRAC3 minimizes the deterioration of tone quality due to refinements in

the compression and decompression processing.



A line input selector 13 selectively supplies MD reproduction output, a
tuner output, or a tape reproduction out put to an AID converter 14. The
A/ D converter 14 converts a selected line i nput si gnal i nto&ﬂj%bpgﬂﬂlr
audi o signal (sanmpling frequency = 44.1 KHz, sarrpl e = 16 bits)

i nput selector 16 selectively supplies M, CD or CS (satellite digi taI
broadcast) to a digital input receiver 17. Digital inputs are typically

transmtted throug hine %u?@léc@&l-l la%fél:@velyj_ H%gﬁ&t o reggoghpﬁond%&ai tuhé}pm

receiver is supplied to a sanpling rate nverter
sanpling fr e‘t}tﬁl@ﬁc@t agfhpe teprodiugfianatutput pudn A comedet Bl The 44 donkkizer 1Fhe

Ui o encodar e s g Tl SRRy Ras e U hRLR s Do rbRs reuriey 2 |
t hr ough i nt e{Haclesaniple efl6digurity | C 20. The DES encryption circuit has a

FI FO 23. The DESecr tion irc is provided to protect copyrights of
the content. algé%t)lﬁpﬁ@e%@&l?ﬁeé%‘ﬁﬁlﬁ’é‘%%heé l\@scgnefr OB {satetite Fiiggtei t,

which will bﬂoﬂﬁﬁ%}’ﬂobﬁﬂgﬂtﬁﬁﬁm ré@g'?'exeﬁc eri%ﬁtthH utgﬁeQ%lEal%ﬁEmfr%Q%}jg%h 1 has

two or nore nmaster keys and a device-uni que s or age t he
DES encr ypt iaPPFs cable- Hhe outprtafdondigiiatieput gmqaleatscwpml@dstn asanpling rate

aut henti cat 'cQHvéH%g Iﬁqﬁ %&h?(fbbtﬁg&?myﬂn qﬁ&gngqc S 1%‘%1 1%&159%5%8%@?12@ gﬁé: gn

circuit can turn a Key on by usi‘ng
data fromt Hg.lBE&.encryption circuit is supplled to DSP (Digital Signal

Processor) 30. DSR_30 co ni ry car attached
adapt i ng mechani ﬁefﬂc‘{degﬁu\%ﬁ%&%ﬁ&%ﬁﬁ? T%g PRen 8‘?1‘1??9’2‘?%@%%%&@#% flash
menory. Ser iaatlioeascdtnierideolT i (Biseagplie@to DES daetypaen cikdift DSHrcabH ididiecaenory
card. In or er. to alﬁf@tﬁm nory size |large enough to confrol the
menory car d ;2! &f SeBiBt n%S?%YPttO%WHBﬁP%E@Q fveipe DES gncryption
connect ed t@lr*cdﬁe;slaﬁﬁndcﬂle pQSE’ctlcs dﬁigfh@s SARNEsad Mendrl e4:8140al5032 through
whi ch content data and_ _control ta are transferred Wth external devices

or external RGOFRO5RES HPESIEscYREEN SFrawinivhich T bpgpscsibadianrc RESenaiypHorxt er nal
devi ces t hr epelt pnbektaas 131¥as t&«t}%\ﬂfﬂao&é’mﬁétw ng d 2 hRGELEA G S agegl?e L m nal

32 are conpliant with any of the nunerous co ni cati on tan such as
USB, | EEE 138%dition,ptiee DES engrmpiien ciprpitthas arrddpairrainitesr gensrdtor ishaeal | ows the

o Lo nRREMGELR M, 5 OO o3, 10 DR Lol
devi ce, i nt &rhadkey 8% 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



7 3 0 JAN 2004 and termnal 32 are configured as an internal bus connected
to the systemcontroller in the personal conputer or the aucﬂ@/yjANaE []1|-
device. Fromthe device or block connected to termnal 32, various data i
supplied to DSP 30. For exanple, if the recorder is part of an audio
systemor a conputer system an external systemcontroller for controlling
the entire operation of the audio systemor the conputer system provides
record and phdydmidel 3parandfiggedes ai @tkrad 60 irRgettd (o kE € EystdP 8ol IONS -

Addi tional informatjon data, such, as inmage information and text

i nf or mat i on, ¢ RFRPNA] CERUES OF e Uty visal B8Pcs: hr ough the terminal . In :
addi tion, DSP 30 @ tiseRlc¥ or Pk cObiel i IR 91 i L@, Signals
read from mam)r:}/ card 40 to_ot he systenﬁecontpgﬁ _er.’ F?%%r%&%sg%tggg fows an
oper ati on bl BF argvampleaifithicgesordans pat of ani auliostystem ax a cogputec systdnegnout

desi red ope i | C n_which various,.pieces o

ot or mat | on e aehAlS BBl ot o Rl WPksaliol B b HEHRER it e
recorder i scompur guteetprasides wtanddnd lpiydadkbioinmdiids ke rteC c8Ring 18 user
incorporated in.a p ion block 39 and dij spl aE{ bl ock

rsonal. .c ut.er, operat, ]
33 need not OBeera%‘i)’}seg‘t@mé‘%lng’%@ﬁm{ %t%,ﬁgﬁb@pmgwmﬂop And kst wfumatien. one
confi gur ati ai,aldosRpblRd tpHROBSE &fohdhHé erfnfAMm t he operation bl ock and
controls the di sg_ll aé, bl ock- In the incorporated configuration, the system

controller of th {ong B9F S8 can senpl v addiviensbiniormation defp@pdiensies sigealppl yi ng
oper at i onal reah@io?r{ﬁ@ﬁlbpf'catrcpﬁFbethp%ﬁt&ﬂg%rggﬁl%{.w ng information indicative of
t he ,

the contents to be displayed fromt as required. The encrypted

audi o data, as cbiguenk alpeshwspnpspragon blooks frbaving varnd cdfiyols with adiahyept ed by
security | G,20.apd r dio. i en ATRAC3- decoded. by '
audi o encod_er? 3eco%é‘$%le%%%&b Qﬁflﬁlgn%%lgoa elgpq%a?lﬁélf 529 " E’Vﬁéclﬁg\ﬁﬂ%s pteces of
encoder / dectdemation ps displgyptl itethe user. hasecclsinaka rateereqliBed whdnathe faved ied i nt o

an anal og audi ianal he anal o audi o, signal is qutput to ,a |ine output

termnal 19. giseldi%rslg S%ﬂa—'ﬁfﬂneiugnt ?rathg Fﬁcf’fdgﬂlsgﬁcc’%oratggﬁ? g??ré‘?“at HREPUHown) ,

to be repr ooperaibntbisdibPrend diptgkesckds ieadpieidirectly colirtked i@ m3ped that a

muting signgl can. be supplied froman external controller to the DA
RpmeRindg Aeiioa Be TS

converter. TTOfHe! ?Ftﬂ‘SCB dpgnamiigtation: 18g DSPArosesics ippuissirym thergpgraioni o

out put  fr obiotit a6l cutrpldtihd dEFTEPBlock.In the S4BROEISEEbNAELAHSE the SRQWS |1 ne

output termnal 19. |t ) ) ]
controller of the host device executes these control operations, supplying operational

S

. 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 ATRACB-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



will be apparent that a digital output termnal, a headphone term nal, etc.

may al so be 8 3 0 JAN 2004 used. The content data may al so be p
external device through termnal 32, as described above. Fi gu?leﬂ JAN)Mﬂh

internal configuration of DSP 30. DSP 30 is nade up of a core 34, a flash

menory 35, an SRAM 36, an interface 37, a nenory card interface 38, buses,

and inter-bus bridges. The DSP functions |ike a m croconputer, core 34

bei ng equi vaséht The epnientiea mayerldol bestutmms by exgermaletevize dypeghstensioalseasy f or

DSP processifideriveRaMaf and SRAM 31 are used as working nenories necessary
for various processing operations. DSP 30 responds to an operation signal,
such as a record Gpwadrstiowserimedal cohfiguigion ¢itIeSH 3¢ eDSF 301s faRUWp JraQte

d

operation blgck 3511 to vvrjste Wé rm.ned encrypted audio data an

pr edet er mi ned” A48T FERaY 3 ma%s f ﬁ’ FApigripes b AoRgE cardnierprs Bobisen|

processi ng thﬁxﬁtbﬁblﬁbdirmfem SRRk 11ké 2 rB%%c%&ph&},%fH ﬁﬁeir%gagﬂdiv%%h{ on
e

software for recording/reproducing audio data to contro ry card.
Fi | e manager®ACESh Theetlash mampry siogesipsograms aearssinufir PP frecebie. f SRAMSIGE em

general |y usgd se M8 SANRed GOMBHERS Sie hﬂ?sal%qgshﬁrr} b Qarlollls Skl do8 oSy st em the

present enmbodi ment “al so Uses a reproduction nanagenent  Plle  *fhe
reproduct i o®ppHaRfenent file nmanages the data files recorded on the nenory

card. The reprod j nent file.acts as a first file manager

handl i ng al | audilﬁétpdﬁrggf?‘u@‘?gg’.aWé*m#‘R‘H%%E?‘sS% aé%%‘%?é‘ia‘?m‘iwderef‘ﬁ‘é}ﬁ%’ger

handl i ng al tthibiigleintesfaoe BTiof inpttheorh bparhtisTERIBEY 39,18 Glridslpragetanhdd Gatarei | es
and the re%r(ﬁd%c i 0 na?rgment J.i,l e. . The reproduction manaﬁement fileis
recorded on®tH& aﬁ?eaﬁ-g#’v glrained-addiionel information datadn memory pagd AO ardreanirobef or e
shi prent  fr procedsend efahigtita. MdroBgecHidally BDEP 9 ifihRed i 0

pr ot ect cop¥ri aﬂ%%g;ept he present E‘%rrbodi }r’rent encr yr%ts %E}eica,&l'lq%i%%‘gﬁgg%pr essed

audi o dat a. T998 r‘{dﬁémﬁr&lﬁ‘g@éﬁ@ﬁ? contral shegpempgtcashcr ypt ed because they
are not consi der efle AnRRneAPY ih8MEhry P@ngg&?onn%HMX'ggm#fﬁ?e'eSg%r&an

menory card 40 have encryption capabilitie Recor s tha
copyri ght ed S5y ussd an eerfonshrympiers. {hardsitionetoshiy fdawystsnt thei mepeancr ypt i on

capabi | ti egmbadindeRt 418FuE &3PS IRC A aiE R entsile. The reproduction management
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.



3 0 JAN 2004 2. Configuration-of the Menory Card Figure 3 shows the
configuration of nenory card 40. The nenory card is nade up of control

bl ock 41 and flash nmenory 42 on one IC chip. The two-way seri aI3 Unto{?‘hﬁg.ﬁwf
bet ween DSP 30 and the nenory card is conposed of 10 lines. Thefour

lines are a clock line SCK for transmtting a clock signal, a status line
SBS, data line DIO for transmitting data, and interrupt line INT. In

addi tion, tnSonfiguaibd éfnesMedddragard wo supply |ines VCC are arranged to

supply power. Twq. reserved lines are undefined. The_clock |ine SCK
transmts a cloc ‘@%r‘{:]ié ovg the ReRfrgurtpn et Mymorscad A4, TheBemenasaid iy mads SBS

transmts aypiodedhtrdl Bickal ax& nadh ﬁl@ﬁoﬁ/t@tdfﬁorﬁflctclﬂg).”e@ry card. The data
line DI Oinputs and outputs commands and encrypted audi o data. The
interrupt |ine | e tve-amysena intprfagethstwasp DB Phand thompspr3@rd is cosgpemdse to -
an interrup t . re. ' .sianal is also

Gener at ed-whont PHE® THRYoLMETRAR e stRich 1in SR LMY uPe RRAGRPEL R ¢ e
present enbewtusdint SHSedatatiee DUQtod ravemithily data,gind itekept $ine TNE. I Mddetia)pt

signal is transmtted o data lin | O serial /parallel conversion and
paral | el / seF‘f’%FrO&‘B%\%E?Ssq\ﬁgﬁ ﬁnﬁttgf’f“é@gy BP%‘@?%WF{Q% 6 sppply PRy W acts as
an i nt erf aceesbetiwine drbenddBle@nd the control bl ock 41, that are

i nt erconnect ed ttHiough t.he above-nentioned lines. The SIP & P/S | F bl ock
converts serial [BaERCk BaeP R dransaHs & Recionenal syrshenpized | vdth adataaklie suppl i es

it to the coptukphe BB S48 : | g t trol
bl ock into serial egatg g&gﬁglkss%g%ﬁ?ég&ﬁfﬁ% tgﬁgﬁg(ﬂ[%gmﬁ&go ic'(tafaénﬂ%tcﬁgqu/ P &

P/'S | F bl ockn¢ PEQiinpais andipwinvescomdandiaand etprynigshaudia datd.i Fee inRinOptkie INT

separates tje Lecel ]?aqd ta. .nto. th fqr _normal.access and
those for encr ypﬁ%\éﬁg%ﬁg@gg@ |c%€ﬁ“,%31%0§&itﬁem? %trgm rﬁ%‘%atr%yth? RE"0AY a
| i ne, conmapdd. dnenterraptsignal o dlsofgensrated fudieh dwenkerhyrytchel ididaded ithe S/ P & P/ S

| F bl ock ch nd code 1o, determ ne whether e transmtted
command, andpeggl?ig}‘ g? %‘9% o! r{’ }Iﬁ g}erpargseﬁé%%%osﬁ%?mfﬂbermteérHB% V&Wﬁs gﬁ?ﬁ?ﬁ?@?‘h €t o
this code, triteruposignd] intasssttaioveadsta lise DEOd i n conmand regi ster 44 and
nornal access data i.s,held in page byffer 45.and wite. register. 46, An
error correction ‘éfc d’laf?éle}c‘fot“g%sg’“ﬁgipgm %85%&98‘6?1"%??1“? ci?/chkésﬁe%i ster.
For data tRB/gITsdk) Y3 aétoaesh inferfabeb@agen thy TrandithecioPhlo6iON 1,88t a1

encoding circuit generate ﬁ‘” . o .
mterconnected 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.

10



error correction code. 10 3 0 JAN 2004 The data output fromthe comand
regi ster, the page buffer,” the wite register, and the erro orrectj
encoding circuit are supplied to a flash nenory interface andﬁ éedMicﬁﬁ'fa
menory | F sequencer) 51. The nenory |F sequencer acts as a data transfer
I nterface between the control block and the flash nmenory. Through the
menory | F sequencer, data is witten to the flash nenory. For copyright
protection purpodas dataontpatfromithecanmaed @aistr AREPERINER T, e wh er,
her eaf t er bei& referred.to as ATRAC3 data) to be witten to the flash
menory is &R &?W@chcg‘é‘&ﬁ?‘i"tj&“gl@c% ageriyPRlisdUP Rifashmsalers intesface prd nenory
card. The se&fsehdey (a RERAGK IMaSq@nbuh keI THEARMrPHE: e &ACLYPL bpcuit,
o ( i q551>1. H{}he secur | tfbl%egﬁaﬁa E?f Sl Pl

54, and a nonval atile nmenory s plura
aut hent i cat ierface pstwear the contselddeckand theflephen¢rooryadhrougbriy memarydF The

nonvol atil e . ry for encryption and is not
ORERLY. Rl Gkt BRI FERIR]

accessi bl e ?romt e outs orage Key is stored in the nonvolatile
menory | n additi Ber,coperghtiptotedilongierfmided) @sntent i dadiorditi@nPesel @t or ,
allowing it for ut hengication, w ot her recorder’ and to share
sessi on keyé&%fb@e’éﬁrg_ ‘T@,ﬁmgé Ff@&l“? M%%Eﬁ?;@;m‘i’%‘d“ﬁm e Hashreememror y
card is firstenbgpiddyisehgity [©20 8605ReFty btk B fithe ol ERM The &é@&gt ed by
t he securi t%lal C and the security block of the nmenory card. Wen th

recorder reBBghIFSOUe MegwEe e.rdABP gnerupipraigut ié, snerroropvelatiis menwyni zes
the recordess TRORSUAYLIRRHLE PR Buﬂh%ntﬁﬁﬁi&?h%%%@a s}ﬁ?gﬁ: l%?%ﬁﬁ@% athon 1's
dth r C n a

successfully nmade, the recorder and the ne y car generat e

sessi on keynemenseash Khampnaplatileguersemtstaesthe kyystriegessa tfhieericiypeibh amd iss

per f or ned. g ' Etten t h ry.card, the recorder

encrypts th%mcgcnetg gﬁ%q{}g@ﬂé@\g&ﬁg't g Sgoé%%eﬁ(gg?%?/%gﬁ%{hﬁggg‘é%atflﬁénegf’?&'ypt ed

content key to tlheddiivossgcwity dlockise hase modymoaintbet benerales allpviagttie recei ved
and. B%gse t he

content key - rypts it .by the stor.age ke

re-encrypt &d r%)glﬁtea gfriﬁex wea)?}o?gli?‘ﬁgoﬁjgﬁﬁfargf&“ﬁﬁ%g@?%??&@ Vi terGrameRle to

each meno ][ yautemticatiRadecartiedoutivehenehememypt @ed BARbEBidedaito tﬁeh@cdf(rﬂ@r@ Vldl‘gsf ]

. executes format, processing,towite.the re-encrypted content key and the
encr ypt ed c%lﬁe@ﬁfﬁio& ai ﬁ@c‘r‘ltgflr%?’ yhe seqpry q&\ﬁ@ﬁ ﬂ?ee‘;&ﬂi/rﬁb %g’ﬂ‘g? thegmsmery sardnenor v

42, the read@hemtia recordod piopfided e Md@ed RidhloBf 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-

11



45, read register 48, and error correction circuit 49 through nenory IF
sequencer 51. The data held in the page buffer is corrected th
correction circuit. The error 11 3 0 JAN. 2004 corrected out %ﬂ ffhﬂhﬁb#
page buffer and the output of the read register are supplied to S/P & P/'S
| F bl ock 43 and then to DSP 30 through the afore-nentioned serial
interface. Wen data is to be read, the content key encrypted by the
fs][ orﬁge key canectetheutpanfiadre nite @ge?mﬁ'ee@dhge autbﬂlﬂﬁ'léhdg&yd %rggtgrgﬁds_u%ﬁlqgg:tghﬁ ]
ash nmenory, ,Then,,t.he canten e is decrypted by the security ock by
use of the &’8@8@ Ilfé{k‘*fﬁ@“ﬁé@?%ﬁﬁ%%p cQ HrHep thesforesmentipmed parabiivgrfache
session key to bewh&idatd R 16 Berdz2@CHE LB Htent 12§ eﬁ&?ﬂ@&'%& ﬂfées%rxgl& 11§ ygont ent
key using the received session key. The recordér then generat gs a bl ock key

usi ng the deBEPHIEEPéssyentlofdekey By repdfron tie flabli mehione kTHeaythe theemtrkey y pt ed
ATRAC3 dat a ;i I - d t .
ata it gec %Héﬁ}glthk @éélﬁﬁt}d%rﬂ Bg Gk of: th &B%g% ?eaﬁ el(")l}%o e?wg%eﬁ%%tgg}t kexisy and

configuration tores t'he version infor
various att renprypied ibyiftler seatiorokey toite samtrtorle recurderalThe rdvasded dSot/its theGOntshd ch

when t he. swrrg P enSeE el G stioair Thoaruco: = blek FraWreory
cannot be dekeypedevmentikty aBgdehehs aﬂth@mmypﬁereﬁcr?ﬁ@awmw gaplder . An
s a clock signal to act as a timng reference for

oscillator 61 Lgenei afe
processi ng B{AYFAR? &e‘f?ﬁ wptedard. . 3. Fi |l e System 3-1. Processing structure
and data struct UK@hﬁhlﬂ%&%oédim%oﬂﬁ%%hﬁolzrﬁﬂéwm asﬁgme%ﬂn&{ﬂ%ﬁ of O 2

recordi ng nmedi um using nenory card 4 romthe top I's an application
processi ng thgyesmonysprdandyapgusatirijuie infumatiement  processi ng | ayer, a

| ogi cal address RRPaQ 4 ' j - r ment | ayer; “and
a flash menory access | EyearrJ.j QWthﬁ? %s\?ﬂ?}gécﬁﬁi&gg%ﬁeﬁé er%@%’g@ﬁru&r Yihe file
managenent progess dimgmérgfmm egoreoRAdelbtidre What haswiclpl\is thealelcaida dRabled S

given to e 8] A6k e flas ry., The.relation between a_bl ock and

its physi ca?gg%(g‘lr’ ess gflé eﬁo}éa{ﬁu@&r&?ﬁ%#d FE&di 153&13%%0@8@\’@%1%30% gned

to various bdcogks and are handl ed by the file nanagenent processing |ayer.
Ap oscillator 61 generates a clock signal to act as a timing reference for

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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Figure 5 shows an exanple of the physical configuration of data in flash

menory 42 of menory card 40. In the flash nenory the data i o] 115 f
segnents that are divided into a predeterm ned nunber of fiSeG mtmﬂg

bl ocks, each bl ock being further 12 3 0 JAN 2004 divided into a

predet erm ned nunber of fixed |length pages. In the flash nenory, data is
del eted on a block basis and read or witten on a page basis. One block is
conpri sed ofdipdgestda pleteaghinédnurbdilod fiked En@hagesd LKBeViadie mef8), dRAGE | S

512 bytes wide. Thus, the entire flash menory can_ be anywhere from4 M
(512 bl ocks‘gﬁtt%l%lfwlfﬁﬁsﬁg’@dlﬁ?"cﬁl&(ﬂm‘?ﬁ%%gegﬁ% page i s conposed of a

512-byte data pardned6tids é&ngezstea of pEsR dantbuPRft -A Bldek idfd 6:31}? EBLG&. Whes of
t he redundant part forma 3-byte overwite part where bl ock status, page
st at us, - and Papet>d 2 dyies tddear Enugr the ertive flEsfememnni cainbg ad@wiere omot MENS 12

redundant pH&cksﬁB%ﬂMES%O%BBE@g}gsi%%? the contents of the data part. These

13 bytes include a nmanadagenent byte), a logical address (2 bytes),
a format reservedadh pae(iSchnpame]d of @51 Bbye deth @ait ahd & M6ibyRred@daktpaky T8S) |

d a dat t T ' ' tion. ECC | ti
Gata tor ¢ ndr AL NERDY bt S SRl B e i puce e per phae bk,

reservat i on padeeatdgaad EElGtd Sat@s B@wReh! Ghk rQhaifial a3 hb9tes bPfie 2dduRaiy ggrt dat a.
= user block, 0 = boot

I n the managenent flaglb,t , a systemflag (1 )

bl ock), a Aaress LP&%? @efpﬁf@meff thejdatamarty These=13 byigsengldeek) , a copy

I nhi bit speegjadnh&aten®n Fvtd\O. | A = | 'Ftr%) ccess
perm ssion (f :é\cﬁ ee, a%dlzbyrtégh%log%g iﬂc#%s'gj?ﬁg)rf%s)’?’g{:ng?ecfgé. haéeafa@?)g?eg }’\%o

bl ocks of e8BArekdgiranatiomBRe| bhled kndr datd EGICA8Ibytes). f Bremisrdiobiformtationk .
Block 1 is : i 1R, AT o ¢k, 0, Th ot bl.ack.is fhe
first wvali gc%ﬁgéil-(}&l c\'rlerl%Etéd;[{r}gartr%ry c%?%ﬁﬁﬁgcrgr@%é?grloegufas agagrﬁsés?ggﬁ%m% al |
ot her bl ockzesouvation: Ndhe datanfif§ iscara cosedtivadath fontha Sd2biyeelataThe remai ni ng

neader, "o syst ettt Pk A u B3 el B~ vy blapromot Pagl 4 st ores
data about cenysmbingatie defél =Raghd,D s tablelslofH) S ¢dparifhibit Bfe@iflEatibON = not
Structure)/] Db Cldentity. rive d nformation).. The header of the boot bl ock
records a bBo!1 bétfe ack P'B%érﬂg Y A AASEY p(?fm%?%lP? ) eE‘ieFild%sran PiHertaBdte bl ock.
The system reeotdeq. records the start position of use-inhibited block data,
the size ther eOfThet Hr%t ttv%pbelocks 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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thereof, the data start position of CIS/ID, the size thereof, and the type
thereof. The boot and attribute information records the type OB bhmnﬁcmr
card 40 (read only, readable and witable, or hybrid), a bloc

total nunber of blocks, security conpliance, and data (date of manufacture
and so on) associated with the production of the card. 13 3 0 JAN 200k

Fl ash nenories are subject to deterioration of the insulating filmevery

time data is wiFlashnenbgedy sktjeottd ddeddSidHBMBY inSllatidd S Ek%h@tlﬁ@'aatge
it is preferable to avoid

to the flash Therefore
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When rewr i tlnﬂsr@BF@it iR ERAbIAed %Eocélceﬁglgrtﬁé uid org\#eoirggﬁ?c%ck?ﬁ%h%edlﬁghd

address, the file system prevents d 1tte
bl ock; the f gangentefesise nYed rexgitingdiatae bavieg alctgmahaﬂdnmamdistbied@ka physical

Co nt | i cal S an addr ess
Changas ot t LaddbdlE GORL LD RAIEE Ko BEing SrieRAdH el Blobube fifky) oo
prevent repegsie \antds updat@irdaltaaltoeﬁ lmﬁﬁﬁﬁ:ﬁodl@ Gd?@ecﬁrxﬁﬂ% Hlélﬁb'ﬁrlelaugg%ét%}&‘nt ays
t,h f.ul t menor e | ogi cal address s
R e e L R
update, the s&&ﬂ'@r@é@ﬁ@ San Pre&R et RBd Fdheer@ARM rab&gs BrtHQFJmaa’c?l
t hereafter. processi ng causes a change iri the correlatio etmeen

| ogi cal and pH§ E‘&!eaSI%H}e&%bhfeﬁth%f&%haﬂdwcaI phyS| cal address
conversi on tabl e TR [§ACaHG&Ess +RRKEGiaRl »@ﬂﬁﬁsdﬁ é?t' 88 dhak erfglreggg)t fies

t he phyS|caI address correspondi'ng to the lToglca ress spec the
FAT, ther eb yugng Bi ppdpte dhessametaddeeheistskacty tha a‘lAd‘abnxﬂmhg ptdper addmtﬂaefreﬁtkr

h I i cal.. addr pver |ontale|s stored by'
II[I))S)IQSIC%gal nt o éxﬁgg%iélgggéa&g%@o é}%]%getheﬂswec ‘ Ef\/song’g vﬁe&fl HEIRAL 2By Hee Space to
store the t abflmsses,tsodlzat abegistl phescadl raddl‘fckiﬂ:gilbaslhn Im)llﬁ)itsy.fl:qu'ﬁ’@d SL%)(%QJ;%?: tlrlﬁt S

i al o Wi
cor capondi RISt BhPHAGRFEE Gl el a5t erndineds #6 Opeelmdrrasn
menory is 1zﬁecn&d(t& thO P AL, ﬂﬂi@%}f,en&l&%%c@éiﬂ&ﬁ&%@ﬁ)cm1&&dﬂﬁﬂh@ﬁﬁﬂﬁﬁéh ' n
addi tion, g %l%g%bc | - physi cal address conversion table i's nanaged fo

each segmanlp e of the table increasing as the size of the flash

menory i ncreases ThEWgix-aRRdicl addredsR8nedr&6n Bl b @torefdlt@'%smy Skams B (2
segments), ang ﬁlg e?f tl?gse %?{%Q\/[ss c?c? rrlrcinatqltav? Lr?ouléﬁ ggac]; Ct)ct stgrﬁ]eethe t% Ileclt 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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physi cal address conversion table. Wen storing the |ogical-physical

address conversion table into the flash nenory, a predeterm | A A0 e
managenent flag in the redundant part of each page indicates Eﬁemgczoﬂﬂ
which the table is stored. The above-nentioned nenory card is usable by the
FAT systemused in personal conputers and disc storage nedia. 14 3 0 JAN
2004 Al though not shown in Figure 5, the nenory card contains an |PL area,
a FAT area, and 4ithoysk nefishewnar figaresh ther memgedarhcantains 4nd&h avepw FAT The

| PL area st o'y 0 fihsSteni Nt O the penory
and vari ouso%r%?gé%ﬁogﬁggcﬁo tap{ah%agﬁ%rf'gg &?%her%%ﬁgwar@% 1§ SFeé‘S%olr 8f mat i on
associ at ed widtltess vighbpwgtesn loetiebsiimr mjo th hemobAdndpevuf infermagibhiaboiitfigd cat i ve
of unused bl ocks n bl ock nunber,. a def.ectiy | pck, nd a ] ast

bl ook The sty TulFAL Ao S Eitiaf rStriEes vEihs BekrehEesd Mhout e
update dat EABsgeifies balgéshdicang dfuh@sedibidks, aldext BIBCIPMASER! a FRORE BRI,
apart fromthe file nanagement system specified by the format of the
above- ment i &Hgalf}%hlﬁf%/ Eh ot dirgeinsy awsa storsdinaieaganas (filg ateibute, updatyi ded

for managi n@ateN@ark ERGKS 2R4 fifk Sq%';_i c file and the parts constituting each
track. This reproduction managénent file is stored by the user bl ock of

the menory card mthg preshet enibedimentapary fro@oths didpumatdggmentfsysthm spAfist by ed i n
t he nenory ' RANE recovery ,is_ensured. The repraduction
7] b o MGl hed BB F o, SR 6t AR R 5 o

managenent I's created e or S
power ed on fporvideddof marsdgirty thetraiks of 8 nilsicailahntthe phes berstifubieg sRsmrakcard is

| oaded. |f e mempry. card i s | oaded, authenticatjon i.s executed. |If the

nmenory car dtT.l?usS re?rgg‘h%’oflgwﬂggeé“% P étﬁfeldrhé'rfg? 93'36&‘08? Ofﬁ% IFRTY SRGARIO0f  t he
flash menor yhei fash aehort QorisBuenBBRE thEIFRAT stbfed ih B@irkdhorp Y@ i BhmALd! £8S
conversion table is read. The read data is stored in the SRAMs. |t the

menory car d"{EYHY IYTHUED the user, the FAT and the root directory are
witten to the fiTRSRpFRINBNA Q&ia@éﬁeﬁml@ﬁf‘c@émedﬂ}ﬁméﬁ%@%?%k&%lwqﬂ@m
ical Iy,

file is created when data is recorded by the user. Speci when a
record conmEfSArdesisPryerrdin fonibe fiss timegit i detqpmyned; whether dheohemoryatatl s data i s
conpressed Rydédar BRGRGRSH 8RO Radd L atidnidABof BIYLLARE Iﬁ%ory 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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data is encrypted by the security IC. The DSP records the encrypted ATRAC3
data onto the flash nenory, after which the FAT and the reproduction
managenent file are wupdated. Every tine a file update operati gnﬂl éAN 2(}[]11»
executed (i.e., every tinme the recording of audio data is started and
ended,) the FAT and the reproduction managenent file are rewitten on the
SRAMs. Then,_when the nmenory card is detached fromthe recorder or when it
i s powered dfffS MpyBe PYEYVIENTEERY ime Shergerieing ot pudia dakanstatsd and eaded. st or ed

from the SRin ihetaedibfagtamagg&n@we& ¥he ddhtdnbd ﬁ‘tﬁ@l%grodh&?on': na?&gem file is

reproducti on managenent 15 0 JAN 2004 files may be overwritten every time
t he recordi pdaedaudi o data is started and ended. Wen the audi o data. has

been edited, the ent f the reproduction nan ment file i updat ed.
Further, the pr es@%ﬁgré%ijégsﬁ%gn nS?ba 4 eng iéjgf’éeg{%gﬁn %gﬁ?rf%ﬁg?m?aﬁl%?%ﬁt hofile
in the fladhsherooyy. Ishaibbd sbibethanthiddtihahaltibfosmadis file anglbeipah@F BRL | ON
file may be rate fromthe_reproducti on managenent file. The

art aof o se
addi ti onal isg?%?tﬁg@fnothef r‘gﬁ’\%ﬂ“ panagsmepiges r om an external control | er

through the bus aghda8digoRl mtbRhRichaceivadio RODSPIRM 8¢ Shbnal Gubesel ved
addi ti onal information to the flash rrermr%.SPThe additional 1 nformation

does not go RREYLGH bunend e buy intepfape2.sBhe PSP secarss thaweesipedeatidititmel

addi tional idehBhitQMhe i n gﬁhq o1 flash
menory whenlt he nmenory ?carswetsﬁo e't_glg%eaghﬁ%ﬁn t eaﬁgenc%gr%gélgtsgor&m g St is
power ed of f serigy I(Disp &fds vot eptryprtiuTbe Fdjtiora! trfetnaien és wiitackanyhsSRAM ur e

of nmenory c a roqt . directory is foll d a still
picture di rgg gﬁ%P ?ﬁlrlr%@?s#gm%ql% ﬁ'vﬁléenélil errgﬁ?BVy%érda‘S\%faﬁlée%v}ﬁqr? g{ﬁt%ﬁ?}j‘“é’r
control diredeoityis panaedioffusi c directory (H FI). For exenplary purposes,

the follow ng dg cription wll describe recording/reproduction of nusic

usi ng the nusi'c %‘—%@%?t—“‘gﬁ#@wsic directory has two types of files. One
i's a reproducti oRigie@gRre diretiohesthBhilrSds MBhokh@read.t &5 siiviDh Yodtef erred to
as PBLIST). ,The other i n ATRAC3 data file A3Dnnan. MSA (hereafter sinply

. IS \ < . . .
referred toddEtoREhiRtpwed EY a st} pisturg AEpG) o ey moving picture directory, a voice
directory, a control directory, and a music directory (HIFI). For exemplary purposes, 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 (heréafter 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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nmusi ¢ data. There can be up to 400 ATRAC3 data files. Each ATRAC3 data file

Is created, then registered in the reproduction managenent fi -
Managenent structure and editing schene Figure 7 shows the strb?BLjA?Nfzwzé

reproducti on managenent file. The reproduction managenent file has a fixed
|l ength of 16 KB and is conposed of a header, a 1-byte nenory card nanme HM
-S, a 2-byte code nenory card nane NM2-S, a reproduction table TRKTBL
listing a sequencigime 8ibwh tipiscwetmreadf anssTRAGE damifila(fgeshe piedechfadgich.i onal

i nf or mati on JNF:.S, 1, or, entire nmenor ard. 16 0 _JAN 2004 Figure 8
shows t he sttlﬁgc‘%‘ﬁfr{é%{ﬁféagﬁuﬁ%ﬁﬁ%‘e’d?;Hrﬁ’l)%lfe?eé'r o RS BAY2 &f"éd%l’r@f“dﬁﬁgqr@)’?fy The

ATRAC3 dat a fitderf(inatcemiitcompsicdiit in heFiBitE BehdePFNSwRd itiR Jnic%}edi@fspa ovi ded
for every pjece. of nusic and conposed of an attri bute headér followed by

the encrypt éd4niieatigatts heades hat 2 Aixeslensth eh 46 KBrans! has picrefigurasingt!ike dfat 26 KB

and has a comé tepidRbimhidsEmbitaile0Of the reproduction managenent file. As
shown in Figure 8, the attribute header at the beginning of the data file

is conposed of aAssbavenn Figute hyheattine madérat therbegving of t2> diyd Rle¢ode nusi ¢

nanme NMR2, tr ' r I.on, TRKI NE such as K i nf or mati on, rt

i nf ormati on Cﬁé%lgf\illgrgfgr?gg éetr ’raalc'fgﬁgéagff Pgﬂﬁpa?ﬁﬁ\@?ﬁﬁt#g%e ICN% m?ﬂ%“ﬂé%ﬁ@?z’

i ncl udes a ttmtiinfommien TRIKIDErsush aiedtk keplidfoirtation, paditidimanss pPRTHGr HBL I on
e attrjhbute %eader is followed by

size, and sqQ on..|l.pn this data ftile, t

The ATRACS ek aedfpdel ofnEtifu AVF b racEtinGlders o BUPbEnQE PBItHERBE each
bl ock begi nnitfigutej 4dditRnhigaf@natidh@zd) 8AUET od. NGl thid @8tadile, it del:fluretthig if or
decrypting %&;) encrépt ed data. It should be noted that encryption is

performed ofPHPvEH ByHBe AIRACREsic ddas dhe mygictdstars divided i 16985 blogks, @h t he
relati on bebWRemetRRinEWRINC : RACR:; el S L be
described. One t Féalckmaenot e}géag%g%eglggd% #ﬁl—sgl C, ggagwglgg T(!Ffacﬁgryﬁgn%ﬁ%eone
ATRAC3 dat acrqrveicd datpeft sheulgibgnpied ghat efdrpptiohRAGS fatated ohly @ tht ansie damudi 0

on a ol ust or  baserr o R TS SRR SR e R GTREVE Rl G R 2
si ngl e fil ean FHRAR st feuwilltbepieserttiedh Onhdrath daiotesene piect 8f masiasadid s one
block. 1IN t BEaea5 6t Be ATRRED MeCRE (eb'io BiSrd &), TREAHAG; TG 5L 2
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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bl ock and a cluster are synonynous and one cluster is defined as a sector.
One piece of nusic basically constitutes one part. Wen a piece of nusic is
edited, it may constitute two or nore parts. A part denotes 33l01,j (lea
recorded in a continuous tinme fromthe beginning of recording to its end.
Normal Iy, one track constitutes one part The joints between parts are
managed by part ater) jn the

|.ﬂ;15 teson tPRT F":"Héu drﬁ cribed_l f

attribute header B3 H SRR e Ell”Bmat‘FB deforeY g%é'&?‘f‘ﬁ‘?c args LS sj ze
i s i ndi cat edddwywherbydinglaiugic aath] B dats iZRAitERI By 25 aJH]oémf‘asP R]_r{nléu;:essa-lr?
first two %tes of. . the part size PRTSIZE indicate the total nunb

clusters forMPYagopdste maTtli’é avaides Bawevnr, Woelssr ingileae to effisiepdssdion of a
start sound gde (abbreviated as SU) and an end SU in start and end
clusters. 17 3 JAN 2-004 This part description scheme elimnates the
necessity for novilegSV &srthemammum et Qfaat;amdménheemummngx datestrdt ebatl avheh hudivisi ¢

data is edit sar dat a, may be
avoi ded; homolgagae@%%?%@ gl}éirn Afkr%arge 8?9 161?%%%?33%5%% c?hytgwtfqap?g The
SUis the mi abitaine bynédmpaéssmgpadio damctlmnexmf;rmmm dahdel vt 44. UEEE) Wftﬁm@udI?
data is corrpressed u ontains several hundred bytes o
data obt ai ed® B{/‘g%ﬁﬁ?g @?%ubva pupbyms. Nerpallys oge partigannel s at
44.1 KHz) i ndompbhcidbs a@fnahy 8s Qveal ﬂ@hsa%u%@s el usRA W MAlRIRLg fypabout 23
ms. Normally, one part is conposed of as many as several thousand SUs.

Wien one cl i{sefhat slugtgiaspresantsaboybors sscondrpfimusiay S'Eh;ﬁrnurré?ﬁr elspants sorgtibyingone
second of mMysik dIﬁ@AdQ HRBR siRlor Bﬂ:rédﬁltﬁgglsihfotrfﬁtdﬁ ARE o fjﬁa%t%rfg s on the

size of the additional information e nunb parts 'S er m ned by
t he nunber disteanined bl yhe mmher abfainhe bi ecmieing the dieadenamesic vk, add addigoral

e o e b A e T AL 0 R 7
pi eces of nusic Fepmes PUSEs kyd PEchowdedild canfigaraGbn f&ltgurp&cesﬁo&hm a case in
vhich o1 PREER RS LS st cEP LYl o S B AU 06 00
only one fi l#&) cmnnm&-ssﬂverchﬂtem Rigwrk Bsitsthbws dais if Whﬁ:h#%ol pﬁec@ﬁ eRtemlefrppm t he
begi nni ng O]:::ortlsrt]i ute gl))((tch%kelflss tSEince OC?}[I gr?eqy l%rg:gxll & stlor'edtirrxlg c uster apaeﬁlg Qfg 150 fmsic

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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1) of data file # 1 is |located halfway into a cluster, no data is recorded
in the remaining portion of that cluster as shown in Fi gureﬁ% In the
above- nenti oned exanple, each of data-Tiles #I and #2 consti eJArNam#
For data files recorded on a nenory card, four types of edit processing are
specified; divide, conbine, erase, and nove. Divide processing divides one
fileinthe file systeminto two and updates the reproducti on managenent
file. Conbine protessltrfcombinbignes filve(dhialfites # Inardde shoia isyLREVIANDD, One
and updates | epr.oduction nent. fi]e, Erase processing erases a
track. Move j p?@é&*ﬁ&“&ﬂﬁfﬁj‘éﬁ@%ﬁ%’éﬁh@&g%# ! ﬁﬁ‘gzz preORSIngd dntp pew data
reproduct i onfile@napRaRnta filel#Q it halPUebeGvo pdisshoul d be noted that "nove"
processi ng does' not involve the novement of data. Therefore, "nove" in
editing is differd@ied] spwole resullof dividingroempicscfonein(atmsie dhshavn mnot her

recordi ng b i i ’ . ordin di a
s ach eve%“%?gé‘?ﬂg‘%ﬁ@ A A R B R YA FRERL el
recor di ng nesdistass O 281 Bagd d AnQBodorof dsuét2 afd daonfile #2 mgadewp off i k@ pbdha

files #1 an in Figures, 9A, 9B, and 9C) is shown in Figure 10.
The two dat %iﬁf%@gﬁﬁd 51}11(3}35? ae‘ie4‘corrbi ned into new data file #1. New data

file #1 is made up defcriben, ipalkid presdnt GabEdimeht, 8RPME debRiptiBR Ytentfis Piovidding

one piece of "’i c L"g‘?ﬂt”{adsﬂfi le #1 shown in  Figure 9A) mdway in cluster 2.

Di vi de pr océgg B“’rs ol pogiipns 9finag Landthgear andend pastiiong pEpat Aren e and

a front por tshevifiel bycSUshR! Céns2qdefiBt # thidestAnbBLE MR Bbveéink %E'c%g{atdfon of
0

cluster 2 and c¢clusters 3 and 4.° As'described, in thHe present e I ment,
the part de®&Ri¢je fifihgiomisesuited fpmthe eembing prachssing: Ha addition, thaparend

posi tions ofjefR@blion sl ggq:;a 1] f L. 2. can be
specified bg;S‘__UEJ_JCr)\i %@1 %Sﬁlﬁs}g(aig%ﬁ?% It @glgg‘%;lslé g%%g%glgg%r ﬁ‘t)?cg a{r;r%‘\?e t he
nmusi ¢ dat a &Fginpagef date fle#2 fesulted framn the divde ptosessingdRiguieel 1) dnbilaie

processing. |In aggdi ty art i ption scheme nakes it unnecessary
to nove the data so %ér%g?du%ﬁ%@pdfggﬁﬁgﬁ?e begi nning of data file #2

resulted fromt hEigﬂiwlh@om@maitag dafd @ufigurafign oRthe rdpr@thctiGn Aanagement
DOt | OBl by e R P 7 T3S 0 baucon
managenent KH)én 5Bt | Hie fist Shkeytesd astadieaddr. bl ock = 16
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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KB) in size. The first 32 bytes are a header. The remmining portion
contains a nane NM -S (256 bytes) for the entire nenory carqQ,na

NM2-S (512 bytes), a CONTENTS KEY, an MAC, an S-YMDhns, a tabsﬁ0 %@m
(800 bytes) for nanaging the sequence of reproduction, and additi onal
information INF-S (14,720 bytes) for the entire nmenory card. At the end of
this file, part 1Y of the information in the header is recorded again. The
different data i SBLKEERTEA(Abytep)r edet ermi ned positions in the reproduction
managenment file. \l,n the re og tji.on managenent file, the first 32 bytes
represented by (OXGOU) aﬁgm g@%%@O) are the header. Note that every 16
bytes, fromthe Ifegiton: ng efvaluborfildifying theQRbinfthetorsheeprodRangr ved"
denotes undefined data and is normal ]y indicated by a nuFI (0x00). The
reserved data is ignored. TRBegsBENtfilsn of reserved data is al so
write-protected. ntea denepredh@MekdAniel Ges4BaREk in the same nmanner as
reserved data. The header is ar#anged p?h t he ??rgg and second slots and
contains the following data. 19 3 0 JAN 2004 BLKID TLO (4 bytes) Meaning:
block file ID. FypstdsQ alue for identifying the beginning of the
reproducti on na%ggéﬁgﬂ%bﬁFge Val ue: "TL=0O" (for exanple, 0x544C2D30).
MCcode (2 byt es) Mddbmgi nQ: makerekés. code. Function: the code for identifying
the maker and th del of ,a device, on..whjch recordjng has been nade.

Val ue: hi gh-or de?u'i Bits tﬂ’ﬁﬁﬁ‘ger%"&m@s‘fy%h? Hr*ﬂlélr‘l‘%mﬁfli@féﬁﬁ‘ﬂ‘éq o ode) .
REVI SI ON (4 bytes) Meani ngwhich@ecd hasQeed iW@BS t he reproducti on nmanagenent

file (PBLIST) h%s been rewijtten. Function: REVISION increnments every tine
the reproduction ﬁﬁlﬁégemnlpgh-ordcr 10 bits (maker code) and low-order 6 bits (model code).

REVISION (4 bytes)

Meaning: the number of times the reproduction management file (PBLIST)
has been rewrittep.

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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file has been rewitten. Value: starts fromO and increnents by one. SN I
C+tL (2 bytes) Meaning: the attribute of the nane (1 byte) ofq Kh

card to be witten to the NM -S area. Function: C+L 399 Mﬁ?@ﬂg#
character code and a | anguage code to be wused in one byte each. Val ue:
character code (C) identifies characters by a high-order byte as shown
bel ow. 00: no character code is set; handled sinply as a binar nunber .
01: ASCI| 02: ASCI+KANA 03:angvigecpdaiigadatifieglaneyisey bslogpordus! bytseoner1 989
83: (B2312-80 90: S-JIS (f 2004 Language code (L)
identifies | anguages by Iovﬁgzgélp?sgyatggh%gnﬂé% EBU Tech 3258 as shown
bel ow. 00: not set. 08: GerOﬁan @9t seEn@l:i Ghim@A: 095Paglishh 0 OFSpaRiskn@th Frékich
Italian I D: Dutch 65: Kore nese ,,l.f _ther . No data
zeros are filled. SN2C+L ( byt e%fgrﬁ/g]gh?)ﬁ%& P%bgﬁl} |68d?p€nﬁsﬁ ﬁt

bytes) of the nerdthereciatd dita, fegosre filled to the NMR2-S area. Function:
SN2C+L represents a character code and a | anguage code to be wused in one
byte each. Value: the sanme as the above-nentioned SNI C+L. SINFSI ZE (2
bytes) Meaning: tm@fiLZ? wWhispi ned by adding all additional information
associated wth the entire menory card to be witten to the INF-S area.
Function: S| NFSI 2fcagéger i béhe aétf@ateyfeﬁl‘?@mq{QdDYEm) of the megdy tagd to hef wtitier e i S

no to the NM2-S 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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data, zeros are filled. Value: the size is from Ox000l to Ox39C (924).
T-TRK (2 bytes) Meaning: total track nunmber. Function: the nunber of total
tracks. Value: 1 to OxO 190 (up to 400 tracks); if-there is n QadANzE@@lf
are filled. VerNo (2 bytes) Meaning: the version nunber of the Tornat
Function: high-order indi cat es maj or version nunber and | ow order indicates
m nor version nu exanpl e OxOL00 (Ver 1.0), 0x0203 (Ver 2.3) 21
3 0 JAN 2004 Themg?aﬁ%f“aaﬁ IBWIthPH"e“’&BBWﬁrFFﬁﬁf@%%F folawer are as
follows: NM 1-S Meaning: the nane of one byte associated with the entire
menory card. Function: variable-length nane data (up to 256) represent ed
in 1-byte char ad®l-Lode. The name data al ways ends with a term nation

code (0x00). The S C S ter i.on code. ere is
o s (BB ﬁ%?ﬁ?éfmm AL L

X al ue: Fiigus C fReentddng 1 e nane
associated with the entlrege g Funtlo& thltja vari abl e-1 ength nane
data (up to 512) represent & arﬁﬁe hename dafa pisvays sads Witha tenainatiomt a

al ways ends with a terni nabeOx@t@derh@Q&Q@s)eouﬁtbﬂ f?drﬁ%u& &nﬁf?ﬁﬁéﬁ&éﬁ:fﬁmth' S
termnation code. If there is, no data, a null (0x00) is recorde | east

2 bytes fromthe beginni ngFORALTGE, 2 yall (BO0Y isrreenudedcaideasict yte fouhabe

CONTENTS KEY beginning (0x0020).
Value: various character codes.
NM2-8
Meaning: the 2-byte name associated with the entire memory card.
Function: the variable-length name 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 reco;rded at least 2 bytes from the

beginning (0x0120).
Value: various character 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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Meani ng: a val ue prepared for each piece of nusic. This value is protected
by MG (M and then stored. The value here is the sane. as the CONTENTS KEY
attached to the first piece of nmusic. Function: the key nec ga%blézogé
conput ati on of MAC of S-YMbhns. Value: fromO to OxFFFFFFFFFFF . 3
0 JAN 2004 MAC Meaning: the value for checking for tanper of copyright
information. Fungction: the value created fromthe contents of S-YMDhns and
the CONTENTS KEY. lue: fromO to OXFFFFFFFFFFFFFFFF. TRK-nnn  Meani ng:
SON (sequence) n f t RAG? fd . _Functi on:
TRK- nnn descri begqlbéﬁlgn?n Tg% ﬁ% Valcg‘%?(ﬁ}gr%{;nﬁf]{‘ugr Qg%jp ?@@?g’g’ﬁdﬁ%%’f‘)“t here is
no data, zeros arkungtipnied. thinrals: civtsehfing: thadolitentonb$-YMiPbmsatd tie data (f or
exanpl e, information about | yrics, and description) associ ated
with the entire nenory car@?ﬁﬁﬁgﬂg?ﬁ@n&’ vari abl e-1 ength addi ti onal

i nfornmati on data édoanpanyifrugn @ to eRRRFFFFRRFEFFRROr e di f f erent pi eces of
additional information may be arranged, each being attached with I D and
data size. Each piece of additional information data including a header is
at least 16 bytemxmnhntegral multiples of 4 bytes. Details of this wll
be described later. Value: refer to the configuration of additional

i nformati on dat a.M&ningbnns SQN Gpgeesye)ruptbicopithy ARG hdata fsato benont h, day,
hour, mnute and second of rece{ding made by a device having a reliable

cl ock.
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



Function: the value for identifying the last recording date and tine;
essential for EWVMD. Value: bits 25 to 31: year 0 to 99 (1980 GOUZQMS z@m{s
21 to 24: nmonth O to 12 23 3 0 JAN 2004 bits 16 to 20: day 0 to 3 i 1
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 seconds) In the last slot of the reproduction
managenent file, the sanme BLKID TLO, MCode, and REVI SION as those in the
header- are witten. As an éxanplte20: deyade®Bsuner audi o system a nenory
card may be detached during recording or the system powered off

i nadvertently, thereby reqd?ﬂ?ilﬁéo Lgtlé‘g“tr 9 5f abnormal conditions upon

recovery of the system Aspgesskd bRdniddEVhb &N is witten at the begi nning
and end of each block and each time REVISION is witten;, the rewite count

is increnmented by 1. ConseqiieR? tg/04:jsecend Qima? finlunghdisedonds)occurs whil e
recording a bl ock, the values of the beginning REVISION and end REVI SI ON
wll not agree, thereby allow ng for detection of the abnormal condition.
Thus, the two REVHSI@Nsloabf thesefraductet metigemeaf filebthe sarat BLYNDITTiopns. When

an abnor nal it i tected, .an error nessage i s displayed Because
fixed val ue %ﬁ%ﬁéﬁ@}’gﬁpﬁg%ﬁ &ty Igfhetqffé‘d%'é’é‘?rﬁ' %ﬁﬁ of each block, this
fixed value may be arsgampls, ia QionstEndraudioepatn, &memoRbRe ety B Fetached

Specifically .b% checki nﬂf‘et he fixed val ue at the begi nning of each bl ock
the type of PFRRIECamELr fsvsiem prvered off inpdventantly, berchy saurisgserrtaolal ue

BLKID- TLO | abiifriril @haltonbGbdn febveryiontle byl hiaceatleRIASION OGN 46
reliability can be_checked. Conpared w t)f'u t he re&productl on nmanagenent fil e,

an ATRAC3 daftebsgimingasdiend afeach blagkang epchrtiyee BIONbis wiittea, (he reyvrite ‘
i ; ' - T data file h
soneti mes sey&ty inkReisRR @qu %&ﬁg%ﬁtﬁﬂmé%%ﬁé%nal cgﬁﬁﬁmlqggw&é@t a riie has

a bl ock nunmber BLOCK SERIAL attac eac afile
occupi es t weecordingr blopk.dbkerlegs of e beginning REY IRIOThedednd RE VIAID sl nbhe

content is bAeHth Lk R RN M AN, A onmt donaitd Prrh&H. i, can oceur,
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 ATRACS3 data file has a blocI_< 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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t hereby making recovery difficult upon danmage to the FAT. Likew se, in case
a file develops logic errors, a nmaker code (MCode) is recorde at thI]e

begi nning and end of each block for identification of the nod IUoﬂA ezomt
device on which the recording was made. 24 3 0 JAN 2004 Figure 13 shows
the configuration of additional information data (INF-S) recorded in the
reproducti on managenent file. The additional information starts with a
header, as shown Hhigireu shokd hoednfipnrainiotbliditiben gitbmeaion dhINAVBRNI ng:
field ID. Furggtié)dq.: \5@ fi x%d val ue i ndi c?i ve of the b,eg)i@;ni_ng of " addi ti onal
i nf or mat i on CHAHE AT (FRIOGES mingecmen iils, g Theaddipngal in PtigmTtestsivith an key
code. Funct ilgader) 43 sho@h Galbes fdlldeeg bpsaifti&hb@n-@f additional information.
Value: fromO to OxFF. SIZE Meaning: the size of individual additional
information. Function: the data size is free but nust always be an integral
multiple of 4 byjgs and at |least 16 bytes. If the data end with-a space,
it is filled with null (0x00). Value: from16 to 14784 ((Ox39C0). MCode
Meani ng: maker cddeanidgunct ifiel:IDt he code for identifying the maker and the

nmodel of a devic . whi ch recording. has been made. Val ue; high-order 10
bits (naker code)%ugér}(l:? o ow 8?58&"%“%‘"?’5‘3%‘%%%& Repding @iqiiﬂltiwéﬂpf?@?‘a‘tl%

attribute of characters todfte. witten in a data area starting from

Value: 0x69.

1D

Meaning: an additional information key code.

Function: ID indicates the classification of additional information.

Value: from 0 to OxFF.

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.
25



byte 12. 25 3 0 JAN 2004 Function: a character code and a | anguage code to
be used is represented in | byte each. Value: sane as the ab i

SNI C+L. DATA Meaning: individual additional information dat acymjmum
DATA represents in variable-length data. The real data always starts from
byte 12 and nust be at |least 4 bytes in length (size) and always an
integral nultiple of 4 bytes. If the data end with a space, it is filled
with null (0x00).Fusstios: i rditaradieatede adhilaemage catedb by uied i€ RPieesid infi gur e
14 shows an exanple of the,correl ati on between additional information key
code values 0 to 63 and addjly?ele&ﬁ l information types. Key code values 0 to

3 | are assignedvilae:nusi c-samsasihtabehd-RERIMEISeN d«ghar act er infornmation)
and key code values 32 to 63 are assigned to URL (Uniform Resource :
Locator) internet-associated information. Character information such as
albumtitle, artigpiTpane, and CMis recorded as additional information.
Figure 15 shows nore exanples of the correlation between additional
informati on key Meateng;al uéwliyigual additigm)! imfochatitehi datz-onal i nf or mati on types.

Key code val ues: 95 signed.as hs/ ot her i.nformtion and key
code val ues 96 t%%m%[tgofl' ar e@@?é"?&%ﬂ%‘“%ﬁﬁ% eflguthr‘?ﬁ?ai c?nhﬂé"taé.atfté?”aﬁarrpl e,
in the case of ID 98, the atldi fiomrtgie i DAl masticent iedst 4T kes!iPlenIR%sibd and
indicates a first nusic nungver, a. | ast nﬁéi c nunber, current nusic’  nunber,
a total playback time, and®3'3¥P &Y ealimnEpPio! fiwtesy i tbadataard with agpace,
indi cated by the TOC infoiafil@nwith gl eoxo).(Conpact Disc). Figure 16 shows
still further ex | es of the correlation between additional information
key code val ues (VB3 to 15Uiadepllydlgfinedassprdingtocantentsn types. Key code

val ues 128 to 159 are assigned to the informati on associated with

synchronous reproduction. In Figure 16, EMD denotes el ectronic nusic
di stribution. 26Figure 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. TQC-ID indicates a first music number, a last music numbef, current music
number, a total 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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3 0 JAN 2004 In reference to Figures |I7A, 17B, 17C, 17D, and 17E, specific
exanples of additional information data will be described. Figure 17A

shows a data structure of additional information data cons@tﬂanmmq%
Figure 13. Figure 17B shows an exanple in which the addition n

is an artist's nane, i.e. key code ID = 3. SIZE is Ox1C (28 bytes). The
data length of this additional information including the header is 28

bytes. Wthin C+ig rdfé}enceh@[:@@teerlmpdm%@1@@%d BIB] speeerid examprger code L is
0x09. This value is an ASCI| character _code that indicates the |anguage is

Engl i sh accatdifiprp! inforpation dafaivjl bgdessribehoguemioifeshonse dapastaretu dat a,-

" Sl MONSABCDE { b nal uff@ﬁna@?éﬂ'@tla%onéls?eﬁ@’rwﬁhtﬁ?uﬂerl30ne byte starting frombyte
12. Since the size of additional information is specified as an integral

mul tiple of 4 byFewye tieshomganienimple amwhivhtthe a@iltéml)@tfomﬁhgmrsanhﬂ@shoms an

exanmple in t i_onad-&:Nf pr jan i er, atl

St andar d Reﬁ%?%? ngfe%o%ﬁgk%opjy?él%ﬁtls @’6@%3093’?%53- Jlgggg%%gf {hlﬁf %‘%’@ﬂ’% i's

Ox ]}4 (20 byirfsgmation dhot@tingide hbmler isi8 wwsggﬂfﬁmgmmih&dg%ﬁc@debdelwﬁédxol "

i nformation tes- For. Ct| | = an = ) catl ng that

nei t her chaF%iﬁ?‘E?a“ﬁﬁ?vel %Hﬁﬁéﬁ@‘qlg Tgé%va?(%aﬁﬁﬁ%é{ Farggigr gog! CE‘B? iwdicgtes hien,

an 8-byte |ﬁ8§1§g@ﬁ'§]§lhélsﬁﬁab@0§<ﬁﬁ% &stht B c@ﬂ.{aﬁon kIR atoRell TRE S8isGRRM BNt

information (country, co é ! hol recordlrﬁ% date, and seri al

nunber). Fi g{} E&@Bﬁg HR’ &z&ﬁwﬁlemwwﬁmm yisoaTing fam bytd B-nat i on i s

a recordi ngSingé‘Hl%’sde % addiftdnat alaon 159%130%5@%5 ﬁlq@%algu.(l& %ﬂt% ,t%e
It1ona ormati o 1

indicating that the data [|engt
byt es. For ©mainigg enddx@isdheP). = 0<CD i ndi cati ng that neit her char act er

nor |anguage is ?%hre 1-5}&8 wgfm c)?a\{llipele n\fvglchéhc)a %on ns'LfO\An’rnIr«.\{i(Enei@ %gﬁgt he data, |

indicating a reco ear’, houf, G nd) .
Figure 17E @hl@mtlamalémﬂmmwmdmy Cdudet b@ym@ﬂt ¢ddepdle. keyfcoderHD =@ iSSZB is

reproductio e XI1,0 £16 byt

o et b 0 ke, SR G Bt S R e RaRR 2 bies,

byt els For FurlC+HG G=0x@uraiid=10x50, G)s@&;;gmﬁueﬂhagg@&aﬁ ndt@hrdduege i taal;] acgI er
nor anguagel 1 ts Qde | s witten ast e data,
i ndi cating %Fr?eib tﬁ‘élf!ﬂf 3’&“%9%](‘?%3‘?8%# ‘%R%‘?ls WHHeD asipa deta, 1S I%(écond)

Th ef repr gd UigHiceRs E&}ﬁ/ﬂgﬁﬁﬂfcﬁﬁlaﬂ&l Ryhasy, %pﬁag}@h&uerr Yechbidi®s d2008 Yt On i S
perforne

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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27 3 0 JAN 2004 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
bytes). Figure 18 shows in detail a data file simlar to thgtns )
Figure 8. Specifically, the figure shows the start bytes (O(gOQ)OE,WcZIgM
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 JnanPaadfda NM (256 bytes) and 512 bytes for nusic nane

ol Towi ng dat a. * ORI BERCE B9 B ok BB AR CDIGE R BIPES R R

ol | owi ng dat a. a -
val ue for icmms'mm@(fbh&ab@gs B Dgl bngI?PgG;%e qiga&taawélh%etaﬂ\é{@béa%e Lt
value = "HD = (for x48442 s) Meaning: maker

code. FunctltBFll""’lt fW%’B éo”fr‘éﬁ 58%5941% fﬁg EHE ShﬁWéFheaitﬁﬂt EM@ (froP8D tlubugh
devi ce on \d&vpm(;r&@wﬂétgefm@%ra%gb@%ﬁ?@@g%%gﬁ%)Order 10 bits (maker

code) and | ow order bits (nodel (4 bytes) Meaning: a
serial nunber at tTaehest 32dywachthertickute Keadet awerihe héader, lfd!B)MebIbQQBG SR s

with.0, sub eri ers in incr t hese
number s remat%lﬂ%lb unc egérﬁgae 1&?% Q}g[esé afldgbbé LEL R Jrusirfamy: ar?a?ﬁﬁzdg %&ﬁe
OxFFFFFFFF. Tie heddet of the bittiesy hoddaninobigded the faltdwihpaite of track (rmusic nane)
data (NM). Function: a character code and a | anguage code for use in NML
are represented in 1 byte each. 28 3 0 -JAN 2004

BLKID-HDO (4 bytes)

Meaning: block file ID.
Function: a value for_ identifying the beginning of ATRAC3 data file.

Value: fixed value = "HD = 0" (for example, 0x48442D30).

MCode (2 bytes) ~

Meaning: maker code.

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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Val ue: sanme as SN | CtL. N2C+L (2 bytes) Meaning: the attribute of track
(music nane) data (NM2). Function: a character code and a |la a

for use in NM are represented in 1 byte each. Val ue: sane agg@NamozmH'
I NFSI ZE (2 bytes) Meaning: a size obtained by totaling all pieces of
additional information associated wth track. Function: |NFSIZE descri bes
a data size in unit of 16 bytes. If there is no data, zeros are filled.
Val ue: the size i‘@luxeomoastNIedes (966). T-PRT (2 bytes) Meaning: the
total nunber of parts Function: T-PRT represents the nunber of parts
constituting a track; normally 1. Value: from1l to 0x285 (645 dec). T-SU
(4 bytes) Meani ngi2GHhe(?thytes) nunmber of SUs. Function: T-SU represents the

actual total nu r of SUs,in ane track: -equival ent nmusi c
reproduction tine. Vafue: W&WE&%“%B% .da‘iar@‘ﬁ@ bytes) (optional)
Meani ng: the rel @uhsatynposi & tiaddér dotlEAd a HBEdde@Bde fhRsPRINI@ L d Ndi cati ve
of the beginning of a characteristic portion of nusic, specifying the
position from the begi nni nigPEsFeneding byie sachg 30 JAN 2004 val ue obt ai ned by
di vidi ng the nunigl,cof SUsglye 4ispequival ent to a duration of tine (about
93 ns) four tines as long as normal SU. Value: fromO to OxFFFF (up to
about 6084 seconds).

INFSIZE (2 bytes)
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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XT (2 bytes) (optional) Meaning: the reproduction tinme of |INDEX. Function:
XT specifies the tine to be reproduced fromthe beginning sp fﬂmzpuﬁ_
| NX-nnn by a val ue obtai ned by dividing the nunber SUs by 4; Qu 0
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 attribute header. NMaluMednimg byaliGhakaed Qlmisk bf §Us 'bgd,i &fivakst &fa

musi ¢ name. . Function: a varjabl e-l ength nusic nane (up to 256) represented
in a 1-byte character cod&UrafiRe oftime (ehouhdhmakipyr ERES o long as nasmed $14t i on -
code (0x00). TheyghZe IS Gwp | ] I code. If there is
no data, one or noa?]!éezbyt es of ﬁhf%ﬁf&?&#maﬁghr%e@g;%%@%@f | east fromthe
begi nni ng (0x0020). Val ue: each type of character code. NV Meaning: a
character string-~-pgy | f si ¢ nane. Function: variable-length nane
data (up to 512) %ﬂ?r@g‘gr)}pg%ﬁ%l a 2-byte character code. The nane data

al wvays end with 3¢aaimg nat i therepasdiacti¢rQu@Opf INIDEXSi ze is conmputed fromthis

term nation codeF |f.there_is ng d&tﬁa, t or nore hytes of null (OxQO
are recorded at I@ﬁ%‘ion‘froﬁqﬂﬁ?ém &% ﬁw\ggem%a@ Somghe begippinno4 Val ue:
each type of character COd@peciﬁEﬁlﬁQNWﬁ&M@alﬁé%tﬁ?n?@?{fﬂﬂmiﬂé?ﬁQQUﬁgéﬂt' on

0x0320 of the attribute header is” calledthe track information area
TRKI NF, whi ch manages i nf oPHabY dhedswdent sa edumtiemof tiree (abpelyd3ans) fewpimes
control. The follow ng des&ﬂoﬁgﬁséﬂﬁnﬁ?kﬁ_i n TRKI NF. CONTENTS KEY (8 bytes)

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).



Meani ng: a val ue prepared for each piece of nusic, which is protected by
the security block of the nenory card and then stored. FuncELﬂn;hﬁmfzﬂﬁ#
key whi ch beconmes necessary for reproduction of nmusic and u

conmputing CGMACIn]. Value: fromO to OxFFFFFFFFFFFFFFFF. C- MAC[ n] (8 bytes)
Meani ng: a value for checking for tanper of copyright information.
Function: a value created fromthe contents of plural TRKINFs i ncluding
cont ent accunul ataB¥: nunbefachirperfishaidetar eslguence nunber. The hi dden
sequence nunber denotes a sequence nunber recorded in a hidden area of the
menory card. Any recorder not conpliant with copyright cannot read the
hi dden area. A d@te 8&bpe datecstartey fromdiretiipasition0x 0320 @i el fiburmeadepay sonal
conput er i nst t he, nenory card can

l,lLed wit.h. software l e of readin ]
access the RUIFALRE waikidforRation 55z LXRINGAYHGE meRREes TP TRAOR Apcitegarith
Function: i BdcaffyBdnd@Bp$ belrodS The foMERARSEsSibeTRdedatinario@NE, Val ue: See
Figure 19. Monaural node (N =0, 1) is a special joint node in which bit 7

is | and the sub signal is 0. Only the main signal (L+R) can be specified

as nonaural . Nor gpinTEPRFPREE @G, ices may ignore the information in bits
2 and 1. 31 3 0 JAN 2004 Bit @ ggﬁ%),& fornms informati on of enphasis on/off.

Bit 1 forms infoMearingn abovelue preparod frteradnpiSi€l ¢F nousiay edhivhl is peyprcadibstthon.

Bit 2 forms information ab .data,di.vision;, fo e, ;audi o data or

ot her data such as FAX. Bf%&§uy%hﬁ%égﬁFﬁgﬂ?m§§m5%ﬂﬁﬁﬁgﬁ odits 4, 5 and 6,
rate informati onFustiespeci 4 fistkeswhibbbecords hecespeg fdrireibduttioNofRngt asd a
rate value represented in thé?e bits,. igqgc%iing recording tinme (in the
case of a 64-MB menory carfifd IYLPmPRlingSMACGRk e - t he nunber of SUs in one
bl ock, and the nugioer of R t@OxPFEFIBPFFerFFFMe types of nodes; nonaural

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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(N=0), LP(N=2), SP(N=4), EX(N=5, 6), and HQ (n = 7 Bit 7
indicates the node (0: dual, I : joint) of ATRAC3. The foIIo%gﬁmg
the case of SP node by use of a 64-MB nenory card. The 64-MB

has 3968 bl ocks. In the SP node, one SU has 304 bytes, so that one bl ock
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

m nutes. The transfer rate is (44,100/1,024) x 304 x 8 = 104,737 bps. LT
(I byte) Meaning:_ a reproduction limt flag (bit 7 and bit 6) and a
security versi on RibP of Adorms isfgmation ofpmphrsiaonfofin Bit I furmdiinfatreationfabutt herg
isalim tatﬂe?ﬁdﬁ&noﬁ@l@ﬁo ﬁ&%nal re\é?édﬁ@tlolf 1,rt§|forms mf&frmgm%aboBF ({iatasdltvm%]ugt €

bit 6: 0 = In |mto Imt o
bit 0: securfptsxampicspodio (dat@o’r othecdati sqph\aelFs\Danits iptiiRfined. "By cénbining

duct ited aning: a file nunber. Function:
;eﬂ gcllicnluﬁir:)bé{fs %Q{&%g " eﬂ%@@%&r‘ﬁf&% f’zef & MY nunber i dentifies the
position of a valMeefkpiciidaly 0dpudiedd Ak VaAeqestestntdd 1hfﬂ§‘re$‘bi‘€'sd%ﬂi cahga of the
menory card. Va fro 1to 190 (400). 32 3 0 JAN 20 (%

SER| AL nnn (fi%’f‘%% Bg*f( hfasg ot ¢ M %Ome@fébrda@ftraasfgew |thqnumimckf (the

security | CS2fd)in6he bld6k, ah& S iHin{Hdr gﬁ?ﬁh f oﬁé’@?tfopﬁ?sc 89?6%&8%%181?&%' chis
di fferent between recorleﬁg devi ces.

Ox FFFFFFFFFGRFFPRER A e p R AR PR AR (EBGNNwM od HY (res)7).NBa i indicatas e Ricelat
accumul at i opy: rgdgpgrml@&cﬁﬂ%ma uni que value to be accunul ated for each
pi ece of mnusic

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 inhibitcd).

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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managed by the security block of the recording device. This nunber is
prepared for 2 to the 32nd power, or 4.2 billion pieces of g%:c nd is
used for identifying recorded nusic. Value: fromO to OxFFFF Jm
(4 bytes) (optional) Meaning: the reproduction start date for a track
subject to reproduction limt. Function: the date on which reproduction
start specified by EMDis permtted. Value: sane as the notation of the
above-nentioned date. YMbhns-E (4 bytes) (optional) Maning: the
reproduction end date for a track subject to. reproduction limt.

Function: the. dafie (Bhsﬁﬁiéh-ﬂme;ﬂ@)bmcs)l on pernission specified by EMD is -
ended. Val ue: sa t he t e abov i oned.d (1 byte)
(optional ) Meani % a%t e m)@%ﬁsﬁh}hlﬁn& ero # SEPHES lgcgi)@beoﬁ‘iﬁwtﬁiéﬁg) ?Jng‘P?n tted.
Function: the maxi num nunbmfcoﬂﬁngwﬁ@ductl on tinmes specified by EMD. 33 3 0
JAN 2004 Val ue: f |to OxFF, this is not used. If bit 7 of LT
is 0, the val uelzrélflrp “i's ﬁb‘nlqé?v'((a?ew‘{cé‘)‘sEikff?ﬁ%ll?é‘l"')ecl\/ﬁ‘éﬁi% deviges-nunber of
tinmes reproduct i Oflies midefroEﬂU‘fbtOﬂ?FFFPﬁWﬂF@FFF?FFFWFWPFl@F can be
actual l'y reproduced within the permtted nunber of reproduction tinmnes.
This value is decrenented every tinme reproduction is nade. Value: OxOO to
OxFF;, OxQO when U@WUMQ%& ed. If bit 7 of LT is 1 and the value of CT
is 00, reproduction is 1hhi'bifed. CC (1 byte) Meani ng: COPY CONTRCL.
Function: copy cbfmaniok: a content accumulation number.

Function: a unique value to be accumulated for each piece of music and
managed by the security block of the recording device. This
number is prepared for 2 to the 32nd power, or 4.2 billion pieces of

» music and is used for identifying récorded 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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Val ue: as shown in Figure 20, bit 6 and bit 7 represent copy control -
information, bit 4 and bit 5 represent copy control informati oa Qaﬁmimg
wi th high-speed digital copy, and bit 1, bit 2, and bit 3 repreSe (z
attribute, bit O being undefined. Exanple 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; conYaw recorfthenllfte O 0xe0 when tisus cet used OIf bitche L iscoieed
fromLCM 011; content nDVQ/QlfrO?WIF}Ll 0 100 or higher; undefined. It should
be noted that LCM stands for Licensed Conpliant Mddule, which is |
equi valent to the HDD in a personal conputer or a consuner device. For
exanple, in 34 3 N 2004.digital recording froma CD, (bits 7, 6) are
01, (bits 5, 4) é?%(]‘éﬁ’,‘“%éﬂ%‘“tnﬁ ts 3, 2, 1) are 001 or 010. CN (1 byte)
(optional) Meani ngeanidpe NUBRS{unHer bf i7BSs epRYudtionRe XLt ed in high- speed
digital copy HSCMS (H gh Speed Serial Copy Managenent System. Function:
CN ext ends di sti KERFUR: bet Wiecdmrehspof nesemutiel cardsyactualls reproaduspe githinahe by t he

nunber of tinmes; CN is val] Ly fi eraf | .copy_and decrenents
every tinme-copy is nmade. bgrlnge: %%?Eeéggée%%%dggtz%%%%&g%l?BQXWFE: nunber of
times, OxFF: infinite nunberecménttd enesy tiha rdpneduation ishnide. header in the data

file,  the above- ioned track 4.nto tioon area  TRKI is followed by
24-byte data sta;lvt21 mﬁg fromb’f)%@'ﬂ(‘}%aé’{b@d‘d?nﬁ%ﬂs ’foﬁf“ﬁﬁﬁrrgﬁ"éﬁ °§£€é31ﬂ‘§*rl NF
for part managenent- Wien greatueatk is 00Beprotietdh iPinulbdedparts, PRTINFs are

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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arranged along the tine axis. The follow ng describes the data contained in

PRTINF. PRTSIZE (4 bytes ) Meaning: -a part size. Function: P Z
i ndicates the size of a part; cluster: 2 bytes (top), start 53% EAM 200’*

(mddle), end SU. 1 byte (botton). Value: cluster: from1l to Oxl F40 (8000),
start SU. fromO to OxAO (160), end SU fromO to OxAO (160) (SUs are
nunbered. from 0). PRTKEY (8 bytes) Meaning: a value for encrypting a part.
Functi on: andigitaltrécakdivafrom #=CD; (bt 7f $)euwd 0 NMELIRS 5, @0t OmgandD(IBT KEY) figLu'eQ){ﬁ
editing rul €S.01 al ue: fromO0 to OxFFFFFFFFFFFFFFFF. 35 3 0 JAN 2004 CONNUMD
(4 bytes) MVeEN] g: a first created content accunul ati on nunber key.

Functi on: CONNUMO serves as the ID for naking content unique. Value: sane
as the content accunul ation nunber initial value key. The attribute header
of an ATRAC3 dat &N {1 BYtelqpsend additi onal inf or mat i on INF  as shown in

Figure 18. This |M;aqi§r£§2t' Ol &nﬂ%?@f%ksyc &Hx?tte%su Oqge%gfﬁfggegﬁgppf file

i nformation | NF- r to Figure 1 herero
except that the start posHS@AS (High@pedd Seihl C?Jibjel\/&ddgdmdhﬂ&jrstérﬂbf ormation

byt es) of one or THERE bart S PNERC: Gatring b HePheaeT OrRsTiRf PR B on dat a
associated with tracks. Fepetfieony thba{dnﬂié} 8f ii:pBg AN addlill bAYFL £iRf ar mat i on

data with header. Plural different kinds of additional infdormation nay be
arranged. Each header.is SECHRINBEOR #1 depremeatschyerr tingeopyhmadeldi t i onal

i nformation dat avang! oei ngcéﬂ}%rb’ﬂe&@@'Olh@@QﬁE%ﬂH@r\@fﬁulngsa%;cﬂiqnﬁ%{ es long

and increnent in an integral nultiple of sane as additi onal
information I'NF-S in the rBypbIeEtimen .

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

b

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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managenent file. The above-nentioned attribute headers are foll owed by the
data bl ocks to which the ATRAC3 data is recorded. As shown arUF‘uMe%@ta
header is attached to each block. The follow ng describes tHMe”l

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

val ue = "A3D' (for exanple, 0x41334420). 36 3 0 JAN 2004 MCode! "(2 bytes).
Meani ng: MAKER CORRMNUNG 4QRtesMCode identifies the maker and nodel of the

device on which _recording has been made. Val ue: high-order 10 bits (nmaker
code); | ow or der Msapings (mﬁ@tcwwéyontmwmlemw@@ykmam ng: a first

creat ed content | ati Fm@p@ VEeS,,as the ID for
maki ng cont ent ugf}%@iand gl ows ﬁg“’gﬁ 5@5&1%‘%& lque Val ue:
same as the cont &alueaccunusamtd asrthercmioet aaclurmﬂsallon\mhiber lnitial vaumy SERI AL (4
bytes) Meaning: a serial nunber attached to each track. Function: the first
bl ock starts with 0, subsequent bl ocks having serial nunbers in increnent
of 1; these nunbThsattriyird ReadrclTanGErR AL Qita ik dntddh OLRERAGnfo¥Rhiish nf om 0
t o OXFFFFFFFF., BLOCK- SEED (ﬁlpb ytes) Meaning: one key for encrypting one
bl ock. Funchi BR¥WiiREieye}8 léﬂgoﬁr%atlanésegfﬂﬁﬁaﬂij’ thy| 98 2 e adgsiopalcor di ng
devi ce and jgenfksh gsFrsa(mwm@ﬁ@)meeg Rl o ﬂﬂarﬁbé}ﬁéﬂﬁtf{?ée §<cgg{mar ed in

i ncrenent of one. If this value iIs soun I's outpu
the start position is not fixed. The additional information INF starts at the position next

to the last byte portion (in units of 4 bytes) of one or more parts.

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).



about one second equivalent to one block. Therefore, the sanme value is
witten to the header and the block end in a duplicate mannel. 'In];& bﬁ
is not changed after editing. Value: initially, 8-byte rando%ﬁu Nli (ile
O JAN 2004 | NI TI ALI ZATI ON VECTOR (8 bytes) Meaning: this is an initial
val ue necessary for encrypting and decrypting ATRAC3 data for each bl ock.
Function: the first block starts fromO and the next bl ock has a | ast
encrypted 8- byt @1@ade(@ t9fesf.he | ast SU. Wien starting halfway in a divided
bl ock, the last 8 bytes i'mrediately before the start SU are used. This
val ue is not chah§@8ingtt er WERrﬂggDE/al ue: fromO to OxFFFFFFFFFFFFFFFF. -
SU-nnn  Meani ng: .uni LN t I CONpr essi ng
1,024 sanpl es. Tﬁggﬁ{}%{)er M%{q%egﬁﬁgf&t%ﬁf%kégff‘l&qﬂg%ﬁé%g%gﬁ&% &" ¢ essi on
node used. The value is noronlglysdeaf mede.editing (for exanple, N = 384
bytes in SP node),_ . Val ue:, ATRA ta,value. In Figyre 18, N = 384, so
that 42 SUs are \X/\J/raHet en tohlgh"eor%%ﬁ%}ts ﬁ*ﬁ%‘ef F?%Eb’%v“\bgrgfroé éits (medglgode) of
each bl ock forma header. BLKID A3D, MCode, CONNUMO, and BLOCK SERIAL are
witten to the | 0 bytes) in a duplicate manner. Therefore, the
remai ni ng area, %?)E\H‘?{J@c(%%me&k is 16,384 - 384 x 42 - 16 x 3 = 208 bytes.
As described abpwgninghe *§ﬁmg&a@g%§ggggrﬁl§?t\1§[{ fdgicto this area M 4.
-0

Content Source ldentification Information The ow ng describes the
content source i H&iticri cat CONNWYOsemes srthé B faxasiphecontad onidua gnd aloves
where content is recorded rd 40, with reference to Figures
21, 22, and 23. The conten%é)‘é%%%?}{@g%i?%g&lﬁg%nti fication information is

| ocated in CC bVelgel, 2, saung &3 tisf conleat adctimubitibe nhewdeinitat vaae key.
above-described data file (refer to Figures 18 and 20). In each exanpl e,
recorders 1 A and 1 B are equivalent to recorder 1 shown in

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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Figure 1. Referring to Figures 21 through 23, a dashed |ine denotes the
flow of content, while a solid |ine denotes the flow of | den Iﬂlg%m@%
information. 38 3 0 JAN 2004 Figure 21 shows data routes when coOn h
as nusic data, is reproduced by a reproduction apparatus 200, such as a CD
pl ayer, and transmtted for recording in the nenory card. Route | is
formed when recorder | B is connected to the reproduction apparatus. In
this setup, the rBUTHUCATOONIPEETARUS bykesgonnected to digital input
selector 16 or Ilne i nput selector 13 of the recorder (shown in Figure 1)
to supply digitalMsine ddblamo%n Al vyuanesesataion craangisad depyptinget i on -
apparatus to the recorder. ggg e BleRt supplied fromthe
reproducti on apparatus, is enco encrypted in recorder 1 B (as
described with redfaetomse t(bhd:ﬁgtjblecligtattt&)frm Osandrtb&jnaxmblohbhammreyxc@pred

Each piece of nusic, or conte ile. For. this
exanpl e, because the conte%t y@e val%%?{tgﬁga@ggﬁ‘r egs Yiig agivided
reproduction-only recordi n@ld&f&ﬂﬂhﬁﬂﬁstsbﬂemﬁn@dla&hﬂneﬁﬁe@{m&t $B geneqat es
"001" (as the values of bi 1 2 anii1 3 of " 2 as the content supply
source identification infor is nqifhangzd|afier ¢ditidcorded in the attribute
header of the datwldd:! e. %ro%@t&@ﬁ@@?FFﬁFFﬁ@@W?m the control
information in the data file and the reproduction managenent file is al so
recorded and/or updated. Route 2, shown in Figure 21 is formed when
recorder | A incogppp@ied in the apparatus 100 (e.g., a personal conputer
or an audi o/visual apparatus) is connected to the reproduction apparatus.
Di gi tal audi o datMeapmganal sgprduditalathat a is then directly supplied to

recorder 1A The supp romthe rep r.od 0 atus i s ncoded
and encrypt ed |an§%:%rnder F%ggb{all}egggrcamﬁr ?lﬂgkjﬁéam@%a@?ﬁ’ﬂlmq ho

case, CPU 101 generates "6Dthe dat(aaiSpeEridEOM&leLtfbn@fresbithndde wded. amé\&l&fls ) CC')
as the identification information e cgntent su urce and

suppl i es the generated val i% 8“%‘3?1@%%%%‘%& Efiﬁp %{84&,"8%@1’6{1‘]’@
suppl i ed i nfor matMabe; the AFRITRdatd e41as.ds the managenent information in

the data file and records and/or updates the reproduction managenent file.
Figure 22 shows the data routes where content froma CD-ROM drive 103

i ncorporated in peFigoRaly, NOAPRY, 86 Hh0A2 B8s hRGH M0 bRe BRIZR! Yh@ﬁfsgtvé'tpslots
Recor der a stand-al one confi Eur ati on and connects to onput er
100 by a USgi %6\:%) of gachhlepkfarm a header. BLKID-A3D, MCode, CONNUMHO, and BLOCK
SERJAL are written to the last slot (2 bytes) in a duplicate manner. Therefore, the
remaining 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.



communi cation schene, through termnal 32 (shown in Figure 1). Route 3 is
formed when content reproduced by the CO-ROM drive is first stored in HDD
201 and then is supplied fromthe HDD to the recorder. The coﬁt@en&]@gﬂp&ﬂﬁ‘pd
fromthe HDD is copied or noved to the menory card. In this case, because
the data is 39 30JAN2004 copied or noved fromthe HDD, the CPU 101 of the
conputer generates "010" or "011" for the value of bits 1, 2, and 3 of
"CC' for the recdighse 2hppvsedaty dutss whies cumtnigsuch ag esicattay istrerediedtlgs  of

the data fil 4 I.n,Fi 2, s forne en cont ent

repr oduced b r?ﬁgﬁé&p %@F %b\’/(séucfﬁ%:{éﬁ géﬁ%ﬂ ?’éddtr%{isplétg?dlm{;’rfe&o’fdﬁrég indheor der .-

The cont ent nsampgy cad. Roor 1t idoGRd vREN reliordes 1BSs EQaREEde o He rthsd¥gpRry card

in the recorder. In this casg, because the data is recorded directly from

a CD, the CBPPIHLS- oo fBISSeR, tagyeppiodygtionyappgestusds eqnnsried todiggal inp seleptef » CC

for the recasdelin@guf REeid33 LR r&ﬁu!r&kﬁ (R whnNg FuE Fmts WB{II?%?g‘?%l afdli& he data -
c er- do

file. Figure 23 shows the case in which the persona 0 wnl oads
content pr dor@earaloe andiedafe fropabe raprastuctien MDBratusrto tleghrecordemer al

communi cation |i /g, 4 ; | i munj cati.ons l.ine  or any
ot her transni ssi one_: p%% ’I%E C?ﬁtgmlrse@ %eélsz(ﬁlih% R rég%cg%ﬁggf’ BaHd® F%Cé’d%ag?fjﬁ{ut er
t hr ough t er paraptedin esdrdemi B (as Begubed Wjth baferefif? toFiguren ) todbeakdied in the

comuni cat i . =The .content . provi ded .by the, server apnd stored in the
HDD i s suppl Ienc%f?{]gﬁ?‘hga&epé%crec?gﬂus} it ‘Fﬂ”ge"g%éf’o{&ﬁ%a%@?ﬁ : ?Hlé*uppl i ed from
the HDD 102 is  EaphBtxanplepbeauseohd fidie Bty odded froBes WS AvHidiGsdat a i s
copied or nopved fromt enerates "010" or "011" for the

he . the CPU 101
val ue of bi fegrofuciion-anly @OE%)S' mediupg the I?$Pe°$ the gcgrler AB@ep@alss JONY fasshe/al ue:

in the attridiuseorbaades, .a8 stdrecdal a thd & ' i ues
of " 100" aggiﬁgigl%her are undefi ng)él. tIt @F\eﬁuﬂg}zgu;%?g%&{fﬁéﬂtl&}tjﬁg&ﬁgﬁg‘%I es

shown in Fi 9 1s regerdedyindhoattrihe narer afyhy dasa filex Aagthe sontentinugcarded, ous
cont ent 1 ecai dbitgliMMEESiontil BelH1 £ ; Lple. In
each exanple, the \}al uesm(l)lfl bi tsa 1, 85@2%&9%9§‘¥0tw%£)t§ﬁ%&6%€$cei‘te%ot he

i denti fi cat1e69rded piddoripdptéd for the content supply source are transnitted

Suppl | od or are SORaPAT ™ ey ThE t e Neh dedolfey A bR R R
Di sabl i ng Efipeiagg 100 (e.g., a personal computer or an audio/visual apparatus) is connected 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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The foll ow ng describes the editing process for content recorded on the
menory card. Data file editing includes both the file conbi n i ﬁ
operations. These edit operations allow the user to mani pul agﬂgoﬂég‘ﬂéb i
(e.g., nusic) as desired. However, fromthe standpoint of content

provi ders, free manipulation of the 40 3 0 JAN 2004 content supplied by

themis sonetinmes not desired. Therefore, the present enbodi nent sets
linmits to tKeriedat mavedioenitlea IR thti GRWd¢0 bpLthaicbmpstet haternasobe evecut ed by

the user. Fi he 2SS execut ed DSP 30 when the user
has perfor rrgﬁl{ﬁgvﬁg%g }gllslé%%n\(/ig gfcg‘ggrfg’?ﬁh&’iec(? efﬁ%‘?}/e@eﬁg&]é‘ﬁ valpgevtheli vi di ng
a data fil eatititnge beeler 6fithstata fipeci fies a data file recorded on the nenory

card and then spgﬁitfit}e cert %i.n di.vide operations, including specification
of a dividing pofRteanteLBIIFBH 26fis formediwfies icorfent reproduesdiby theChet ed t hat

h [ ' hopn |
t he user caROM@gvE €03 i@%ﬁﬂ)ﬂéﬂ%‘frﬁét})}?@%é feQJtS‘PszPefl@doﬂ&n%x%@heg’ﬁ*{)@gﬁ? §Wn 'n

Figure 1) or the operating bl oc a nmaster apparatus nnec

termnal  3BOMere i recordedstp the mempry adid/indbeirdsasiebelarthispes, bécadsehye fhe

user, the Re G&SKEA j RE0 j rea TRKINF, in,the atjribute header
of the spe% frfcgjg dat léecéb:; F}gkﬁén@fs)t lglg% ﬁ&gg&fg%g ?Sflb | §sythe Yﬁ%e Sdhécid t he
CC val ues, 3 oB"CCt foe theontaedr asd paloydsshisvale @ thehiktsibudaeadd: bF the dhfa fie CC
value bits 1, 2, ig{}gﬁs re pot "011" (}lre hi gher, nanmely if they are "001 "
or "010", then thE Syerapryiesassgwhichibe pisondl sompist doveipsdsgentene dat a
file. The plavided by e sererdioviifiedh@HDD@rdlighiatieRskaP&idhuSiRRH 1805 Y oL he user
into two daﬁﬁ\gi | es 1as described with reference to Figure 11. Actually,
the divisi onty 3 BES eoppyniGarensiling, oraRk othep pusenissioropathraagenender KB | e and
setting t hesabidecRUtetHaRBM80ET ' M iBure fi fhis

poi nt, as shown in step F104 %%Jég%eémaﬁadg’?{% t %ﬁﬁrﬁilghfgsf?:ﬁé)georrs of the
di vi ded fi |388thsF eormpnicaiionssheme sTharon@nt prolvidsd b thewercttad Stoted ibefeor e

di vi si on. Q@mbhes@iphed BB theoider. ! | the% & rand, 3. are 011" or
hi gher in step I%‘%%Jg t he s;gt ean ghgﬂeu(s;(eta%’isl}eec%h%ﬁé%‘%%gdn% ‘i‘“qu}e Fﬁ? &P t hat
t he editi ngfopicd @& a9 vedtathe aishmedy caddBesaush thealtrie comitd exaovddetbm Bar  such

dovi ce 33 (SnBi i E Erdelia 0Py BB THGor oSt arPis Tt Bnd oSl Bus
connect ed tthe waefder andrrecradls B vahletie tinadtiribateheatidraf shesdaenfiRot i fi es the user
in the form of A?srﬁegtl:rﬁaremp%(wo%dsly?{falggs oatJ "611550 a%%%slgl%? 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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In the present enbodi nent, content recorded froman original source such as
a CD or content copied froma HDD can be divided. However, c e

froma HDD is disabled for division. The content noved from ?QDQ‘ANDZBGA
nanely, content of which CC bits 1, 2, and 3 are "011 " or higher - is
what was recorded froma server or another source to the HDD and then
nmoved to the menory card. Fromthe standpoint of the server and the content
41 3 0 JAN 29t sinplicd by theat idspmetithes mdidesired. Thestict, thoptessit embicdimbst
limted. ThekaflBh®s tolthe & : odi ment., dividing is disabled in the
case where the malr]i ou at(%hger?%@ﬁ@g% e&; S °PF‘??E*8?FJ§@ 8 bgéxT‘quﬁdtbé’dbe ejur e
25 shows the prodagwead shyws the pRSEssiy decaaebyDSE 30hekenahél dedhid fefronkQITDI Ne

operation h cified b he user. The user first specifi'es two data
files r eco?aseagae iﬁfr%’ dt?‘ﬁge RSP %’a‘}‘ﬁlret‘:Brdﬁé EoapRivetingia datgifile sheseofissand f or
corbi ni gt Ispecifieun diad filcfrbdczdod on WO @iknidhp cdrAn 8Bl SHILES: def MG ARID! ned

have been specif.i ed, Ehe DSP checks the “track information area INF in
the attri but®®@REGHenclylhing fpegificatiqnad ajdividingpoirpend exeNatied of the HieisRSP Ichecks

t he cont ent sp&pB LY nSRY I V. e . both data files. ..If the CC
bits 1, 2, and 3 of _boltﬁ%?(tjﬁgtlgé%%apgé%ﬁeeﬁlﬁ%to%ﬁ%ﬁ% %‘P‘Prﬂpﬁﬁé‘f]% t’ﬁﬁ]ﬁé?y the CC
bits are " @§Hpwndp Figie?l) orttheopsyatingrhlogdes afmasear appdratiz 0onrdedtes tERAS t O
execute thesdata file conbination. The conbination is realized by updating
t he managenent information, such as updating the reproducti on nanagenent

file and settingWhee aatata filous be hivaitamaobednhipecif B Medsdaind $p Gecdst Shoul d

be noted th he CC.val ue e attribute header of the combi ned data

fileist heﬁé‘éﬁn‘él?%?af‘ﬂ%ar&ﬁTmS‘“g‘?e HrutEIsades o4 e specifipbdaia Blegaisteg

conbi ned asFsbbvBpecificatiy,efe B8P 4hed® Heer QLIS i.Q.?ﬂQﬁoh entt;ﬁ?{aﬁ@o‘ L Srdhis 2
o] g e

. . ; C
and 3 of any of. t t data files are "O011 " or higher, systenm goes
to step F20B2AKF Dgf}}ef\q?%é’ﬁilﬁéﬂﬁé’&’ apdhaprengs " tor highepmamelysf they aiesabl ed
and does not00aXee i@ then Ge¥RAE BEOESS i f t ser
t hereof in hggfs%rre manner ggg [ ngt he abgbegmng%?‘%/gfn%?ogi?‘&?%{elﬁg?tg?ﬁ%sﬁheg. In

the present at pﬂgr,iﬁqd i the déyiéipggpi:ﬁgpg:&ﬁmrbyi thg E§egdnte te6 deadidsas t he

g :‘)rﬂ(::)ljﬂ ?eﬁ[ 0&R88bddONitle RAL e tb ?&Qﬁ‘g 2% Lgt%ﬂf%e%ixlzigforrﬁé realistd %uspldgt?ng{i e a b
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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copied froma HDD, but disables the conbine process for content noved from
a HDD. The exanpl es of the above-nentioned enbodi nent of the enini
illustratively only. Various other system configurations, recoaglrJAN)rzmw
configurations, and processing schenes are possible. For exanple, in the
above exanples, the edit processing is enabled when CC= "001" and "010".
It will be apparent to those skilled in the art the edit processing my

al so be enatsppxtighihbpldacthe editing of Agchadostentimestrtiet amiteab ciherefoa) ineke mEseGC =

" 100" or hi iRy Speci f f.or. indicati future content providers.
In the pr es%%%oldnveﬁ’:ﬂ? g%&‘”ggaélf%geg i shecassy eiﬁ%‘ﬁ‘%@?@ﬁ%?@?ﬁ’ﬁ&% i bi tion
condi ti ons nmtynded ts bt limdtedr ding to the types of content providers. For

exanpl e, for content lied through a transm ssion path, CC can be set to
"100" or the ed&fg”ﬁ‘?g%@%é"sﬁg‘i/l:’rﬁéesali“g%lﬂéed‘)%F‘S/b%\ﬁ@ﬁut%wﬁeilPdi@(fllﬂ.. In the

above exanpkembind@peratibh hbebsebRRA byaslendy BSSHE: Akt LR I5ges audi 0
data. It wll be 2’3 arlent tg t%gse skilled in the art tﬂhég}tfﬁgﬁggér%gzeﬁt

i nvent i on i §cArdsd in dispnereerysicardite b cerabingdhard gines 2 extmaad for cehbining ths

descri bed apg,agq%idi ng to the invention, identification information
indicative of a content supply source is recorded on a recordi ng nmedi umi-n
correspondence wWhentthetwo datofildeth wontbiviedsiapp beacspteifisd, tthaDSB @hikcke theWhen

editing of recorded co Tl ST ested, b e er, th

i denti fi cat H%% PRt ornat ?rgﬁ%ggl}ﬁﬁén H’Sﬁﬁgﬁ?te%a‘&g %‘ifg?s&&ﬁie%méﬁ@%@%' and the
cont ent _egi Nap?_lﬂ, ﬂ:egmmﬁlﬁdks;uhe dbr?ﬁmsﬁﬁbl?@@ﬁgaﬁﬂﬂl the cd%é&@ Bt Both dlﬁtaqﬂésyh
source ide by the identification information, nsequently, the
present i nvgfh'k“_? gﬁd‘i‘lﬁr'}’5c36’r4t3r‘ﬂjlg’° piiehrigdiobrP dn @r highe pemeli tyt C@éﬁﬁ aret
edi ti ng accooolrRg"§10" st !fgmEé’d@m_f%st§1f9Fﬁ@23§wstém09ti¥_e%c‘at@tgéHﬁa?i ropriate
control of permission-and inhrbition of content editing 1n accordance with

vari ous cont¥Rpingigsy|hecomprgton sapalizrdppdating thvaaragamentt infompplign, sour ce
is found tosRE 28 uS@dt¥E thCRPIORELRY mddd &gl&!{ﬂ SR oG hiSbld

execution of cé?{ntugnt1 di tigﬂg 'S dinéélb%e , tfﬁeere y ?chtg‘% %)t\?r:;b |tén%%ge%ﬁ%‘?ti cal
advant age oforplaggbdata filg-t he i ntentions of content server$ and content

e L N T
to edit confileris theusppk ing thefG@val tdserd chenteadi 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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Wil e the preferred enbodi nents of the present invention have been
described wusing specific terns, such description is for ill r gta
purposes only, and it is to be understood that changes and agﬂigv*MﬁZUQ%y
be made wi thout departing fromthe spirit or scope of the appended cl ai ns.
43 3 0 JAN 2004 CLAIMS 1. A storage nmediumconprising:. a data area for

storing data; and a managenment area for storing a managenent data for the
data st or ed REANSSIPRYProfadoneenditions mey e retgenerdingdathe typasf cwiterg paoviders,
identificatippekdhib T8 ddatent Mnphide bt : r f~ supply .for.t.he data
stored in saj deo_latIg ar ea arIild. fpglrI cg{rgét)ég‘él |ﬁlgmég§?)k{ipn%gl’gfc %aggggséé?afoosto& ed
in sai d dat dhegdstaprogess mag bordgeledredly wheadd=dil®df.t o clai m 1, wherein said

identification i r i identifies et her sai.d source of supply for
the data stored ilﬁrhgal edeg{aglp erse%esfréﬁg’ﬁv}%f }"a’?“rfﬁ? Bs%’ﬁsﬁ‘ﬁ?ln%.th%o&c&ﬁége
medi um accomrddingatao Iolvil i parhietehdbe SRilld B bitltha @d RBsent T QRERG ﬁEb
identifies wheth sai ourcq&a of supply for the data stored in said data

r d
area is recéf écaglFﬁ%m%%ﬁﬁaaP rhddtasdurce. 4. A storage medi um accordi ng
to any one of thespeasBel B £deidiy MRS ENichAidEnti Wb GBbib e Mdicati
i nformation i dent isfi es whet he_rc sgfgd Osournce 1of ’ su%%‘?%ﬂg inéfnlérlﬂ‘% Iég?ngl?agv%
read-only 8f BFYet SRRy FRUTS: is Aecordsd age mewilingiassiown di egrespondaycearieh ke t he
precedi ng ckabiRd c¥hELiEl i | i fi Lon.i.nformation identifies
whet her sai d sour ce gét%{sl@)pl%?ytﬂ%? k@g%ﬁ%étcgﬂ 'Tlnsghéhngr%%g‘%fﬁ%{af%ﬁgrgﬁtf medi um
6. A st or agEequesiediy the aearotha glentifienipn omfermdtidnhuf thy @aeaht fichedddabd R, chwdk@gei n

said |1 9encild fetlan Bl GLTFLSR dent) e, vie Dok sald couice ol supely

of said data 1S a [T censé co
to clai m 6, idehfiee by thaidiniifieniohfihfophitin. Gorbeyusmly, @ prent infdrtion Whaet her

said data stored,in said dat nﬁr ea i s checked out fromsaid 1|icensed
c%ﬂtﬁo 'Fhe permission and inhibition of content editing according to content supply

conpliant no

sources, thereby providing appropriate control of permission and inhibition of content
editing in accordance with various content supply sources.

For example, if the content supply source is found to be a server connected
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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44 3 0 JAN 2004 8. A storage nmedi um according to any one of the preceding
clainms, wherein said identification information identifies t he ﬂh
source of supply of said data is a hard disk drive. 9. A stﬁﬁgejl&@ﬁb
according to any one of the preceding clains, wherein said identification
i nf or mat iétrhﬁ\g?ntifi es whether said source of supply of said data is a
server connected through a communications line. 10. A storage nedi um
according to any one of the preceding clains, wherein said identification

information identifies whether said source of supply of data is a renpte
server. 11. Alstor dy¥ORSaMFHTSE EYRBRHBEL 0 any one of the preceding cl ains,

wherein said stor%gﬁtarrﬁggqug{ogn AQnzypl atile menory. 12. An apparatus for
storing data in a storage ne |um§ sal d storage nedium having a data area

for storing the damamamgemeneareqfrsitringremahagenshodata doathraiageoedtin daitia
for the data stored in said ta area, conprising : .data storin ans for
storing g‘ﬁ TP S8l agngement g%? cﬁ’ﬁ’ﬁ“?‘&@rﬂlﬂﬁ?‘g {‘iag?ln F’%S’S?Wi %ﬁ l‘get“g%l]%a

means. f Okog0bf Bippl IR thé tadsiond I daRl 3tk R ankd ToP %ﬂrdiﬁd?&ﬁﬁ%&f $Hi®BaaSal d

identification information being identifying a source of “supp or the
dat a st ostded in sei ddtajare@m area and for controlling editing of said data
stored in said data area. 13. An apparatus according to claim12, further
conprising control neans for <controlling editing of said stored data

according to gaid iAdedérafé Cabdiam iRt it®Nclaid. 1 ARVIRBAART Mid SidREEHEMIAT T O
claim 13, wherein said control means is operable to inhibit the editing of
sai d st oidfgrerion 1dgnaies sihgtherieaid peuresel waphyripothenlefastorediantaid dafs atenat  sai d
source ofg 'ﬂ)lal%m%i‘.i d data is a server connected through a

comuni cattons i ne. 15. An apparatus according to claim 13 or 14, wherein
the editing includes division of said stored data. 45 30 JAN-2004 16. An

appar atus accqrding to cl ai m&.3 14 or. 15 wherein_ the editi r]é:; 1 ncl udes
combi ni ng sai d* st ofedFiYaEy, med identification

um according to claim 2, wherein sai
information 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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17. An apparatus according to any one of claim12 to 16 wherein said
identification information identifies whether said source of %ﬂ})%ﬂ m‘t
the data stored in said data area is an original source.

according to claim 17, wherein said identification infornatlon identifies
whet her sai d- sourc u for he data sto in said data area i s
recor ded frongl'S sai dgaffagqer{‘g‘?d%%&f’% dingdo %O’éﬁbﬁéﬁﬁﬂf?e & SHEP By RSB 9 ne
of cl ai meddntificatidBinfwARtieh Adendifids whet@et dafd SqkéOsr duBf)Brr d}%faid%td fephdrhl 'd‘i"s’l‘t
whet her sajd source of supply of said data is a read-only storage medi um
20. An aﬁ%%?atus according to any one of clainms 12 to 19, wherein said
identification information identifies whether said source of supply of said
data is a reproduction-only medium 21. An appar at us according to any one
of claims 12 t9 20,A shesgeiniediah decdrdi@ptd bhfaiid OMNthe @f&emglc%ng demréihisest

whet her sai d. source of supply of said data is a |licensed npl i ant nodul e.
22. An aps%‘ ERmAtaR dentifieaivether saidesourde %faitmplyd@maui |de@tﬁsoanserver

i nf or mat Icgﬁnec\»_éaqmldu g oaihekiosddgk data stored in said data area is

checked out fromsaid |icense conpl'i ant nodul e. 23. An apparat us
according to any one of clains 12 to 22, wherein said identification
informationigntlfles whet sai d.source of supply of sajd data is a hard
disk drive A SISFRSF &t “%@EW@P&&’WW & PEreding clyms, whegeip gaid

wher ei n S@énﬁﬁchtﬂﬁﬂhf(frhﬁﬁ&ﬁ fA3nti QB4R dl sgﬁ%k'offktﬁﬁ)lﬁ"@le&zﬂ?fs a%%hl%te%%ﬁ{e?e of

supply of said data is a server connected through a comuni cations |1 ne.
46 3 0 JAN 2004 25. An appar atus accordi ng to any one of clainms 12 to 24,

wherein said |den nfor n |dent| es whet hey.sai d squrce of
supply of dat ali's édl %tgr%%% 3?00 %ﬁ“ya?fbea? atk‘ﬁgreﬁ‘é‘gﬂg H{aﬂﬁs’t CEHY SYHe of
cl ai ns 12totrs:ge2rﬁedlwﬁe§@nan&aladieﬁhaﬁ e nediumis a non-volatile menory. 27.

An apparatus according to any one of clains 12 to 26, wherein said data
stored

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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in said data area is audio data. 28. An apparatus according tQ any one of
claims 12 to 27, wherein said data stored in said data area ﬁsﬂvJAeN) E
29. Editing apparatus for editing data stored in a storage nmedi um havi@
data area for storing the data and a nanagenent area for storing a
managenent dat alé.0Antapgarated RcoidmEes claii $8i1d s @uh@feﬁﬁhe Ecﬁfi"i}ﬁ' 'iﬂa;l&g:

speci fyi ng means foi s{g&ci fying data stored in said data area for editing;
di scri mi naf PP RE ALY dgfscrimi nating a source of supply of the specified
data according to identification information stored in said nmanagenent

area; and control npeans for controlling the editing of the specified data
according to the Ahippeaiusacoeiding t agdy us dfvilaimtigdo by wherkin sdidddantifidanias i ng

means. 30. jpkfinkii j claim 29, wherei ai-d control
Toans (s meoratfiaBRRR PhuRy SHERRRLON il i iR G aLba R S

i denti fi ca®u&pal! poifess nation identifies that said source of supply of said
data is a server connected through a comrunications line. 31. Editing
apparatus according to claim29 or 30, wherein the editing includes

di vi si on of sai 8 shorpmrates sco@ihg tEaldinny, shpetndiibidaaiadbnaidmagbai M 29,
30 or 31, j FLing incl ud caonbining sajd stored data. 47 % 3
0 JAN 2004%@%&%% %B%q# %?“r‘%t‘g?sf‘ﬂfaygsaﬁtge%ﬁtaéf%? =81 datecarenis recardgdst or age

medi um havirem said cdiigiral soves. f or storing data and a managenent. -area for
storing a managenent data for the data stored in said data_area,
conprising the e S AL in i d ta,area; .and storing - -
Cdontifiootion Bifhaa afagf?a?%drg‘g?g"aér%ﬁ’n"élﬁé’ﬁg'ﬁ?mg?é%?& ctein skt i ficati on

i nf or mat i oidentifisaicnfigformptian sbeutifies vlfetter gl youred oftshibiflat Aicde] RY rbii-gaj d dat a
area and for.. ecag&i,ggl ling editing of said data stored in said data area.

34. A nethod for editi ng data stored in a storage nmedi um having a data area
for storing the data and a managenent area for storing a nmanagenent data
for the data st eg in said data area, conprising the steps of specifying
said data stor e%ii 1 AP 2CCPTYPS P 405 0ng gf ¢lpipg ;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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discrimnating a source of supply of the specified data according to

identification information stored in said nanagenent area; a$0c3MO2ﬁbEg
the editing of the specified data according the source of su y

data. 48 RECORDI NG MEDI UM EDI TI NG APPARATUS BASED ON CONT ENT SUPPLY_ _
SOURCE ABSTRACT OF THE DI SCLOSURE An editing apparatus wherein the editing

of content is opntkphly Egtﬁ%&;‘gﬁ% en? ohd §f§ﬂlﬂ?ﬁi’tosﬁu%§reml dentification

information for identifying a co supply source’is Trecorded in a

recor di ng ifatifiecation infomration dortifien wbethrt saidtsherce of wupplly of dpplsi sadmbresavehe
content supply source and recorded in the recording medium Wen editing of
the content is requested by a user, the identification information

correspondi ng t2s. thatapparﬂllmtawdrding € hgkR@f climBandb DY, Wikrdil 62i€ Qbfaght suppl y
source identified b E\ identification. information, the editing of the
content i eéiﬁ% VORI Fig. 24

27. An apparatus according to any one of claims 12 to 26, wherein said data stored

in said data area is audio data.

28. An apparatus according to any one of claims 12 to 27, wherein said data stored

in said data area is video data.

29. Editing apparatus for editing data stored in a 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:
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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33. A method for storing data in a storage medium, said storage medium having a
data area for storing 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 for the data stored in said data area and for

controlling editing of said data stored in said data area.

34. A method for editing data stored in a 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:

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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