SPECI FI CATI ON Data Transfer System Data Transfer Device, Data Recording
Device and Data Transfer Method TECHNI CAL FI ELD This invention relates to a
data transfer system a data transfer device, a data recording device and
a data transfer nethod, which are suitable for transfer/recording of
content data such as nusic. TECHNI CAL FIELD There is a type of usage that a
HDD (Hard Disk Drive) of a personal conputer, for instance, is treated as
a. primary recording nediumto storeSEBEIERCA®IAON such as. nusic, while
the stored content data is transferred to be recorded in a different
recordi ng medi um (a secondary recording nmedium for enjoying reproducing

the music andpde Widemsror sy SeaRNAsiyar EARGERD BBUWU Sidgy I thi's
case, content data such as music reproduced rom packagé media such as a
CD- DA ( ConpacRepiogdlipigyiDeati ceAlatid) Dainal BraVEXéDi JethbdVersatil e Disc) or
content data downloaded from an external nusic server and the |ike over a
communi cati on network, to which the personal conputer is connected, is

stored in theydBRNTHAGN FT®R,pMSer connects a recording device of the
secondary recording nediumto the personal conmputer to copy (duplicate)
or nove (transfer) Thie dovesriticdntzekdim=dto na data HEBaasdekepyadescs at he

content data s_.music wth a reproduci ng device_that is conpatible
with the secgﬁggrﬁrng%Fﬁ PSSR uft YR FeROELtRdJdeyirecandi Agdatai um

a menory cardtrafalfezefe®YiodsS! ik &< U engﬂpry such as a flash
menory, a mnidisk serving as a magneto optical disk, a
transfer/recording of content data such as music.

'~ TECHNICAL FIELD

There is a type of usage that a HDD (Hard Disk
Drive) of a personal computer, for instance,.is treated
as a primary recording medium to store content data such
as music, while the stored content data is transferred to
be recorded in a different recording medium (a secondary
recording'medium) for enjoying reproducing the music and
thellike on the secondary recording medium side. |

In this case, content data such as music reproduced
from package media such as a CD-DA (Compact Disc Digital
Audio} and a DVD (Digital Versatile Disc) or content data
downloaded from an external music server and the like
over a communication network, to'which the personal
computer is connected, is stored in the HDD. Then, a
user connects a recording device of the secondary
recording medium to the personal computer to copy
(duplicate) or move (transfer) the content data stored in
the HDD and reproduces the content data such as music
with a reproducing device that is compatible with the

secondary recording medium.



CD-R (CD Recordable), a CD-RW(CD Rewitable), a DVD-RAM a DVD-R a
DVD-RWand the |ike, for instance, are supposed to be available. A
recorder/player that is conpatible with these nedia (recording media)
widely prevails as a recording device and a reproducing device that are
conpatible with the secondary recording medium and is available in
various types such _as a stationary recordlpg/reprodUC|ng device and a
portabl e recordi ngAfephsd fEaRdasy ceecendingane@huh, usenepots caear di ng

and/ or reprod [ f .content data into practice according to one's
pr ef er ence a%%%gggﬁg'3§£?%%ﬁu%nﬁﬂﬁ?m%QRﬂéﬂfﬁ%ﬁ;@?m?ﬁyaSE%BEagf;gf$2ﬂ§fgr
thought to thmembeym of mindade sx ddie GRNtLNt, g g?n@éog(?ﬁf%éé ?aﬂen S

i nst ance, copyright protection on the content data nu
consideratioﬁ.Dr (RE Beserdghds)lusa ID-RIE| (CerRewrbeabieps &f DVbergant ent

' ' 1t the content
data or purchags the _p a ne far..instance, to permt
data to be c%pﬁgg gﬁtg ?&é g@%éﬁ%%ﬁ?“?gEEﬁ?hrEPFmiﬂﬁFﬁWW@ho@?? any o
restriction astppostar agepefl akad16Mlent data in the HDD, ‘a S|tugtgggursa
a proper protection on rlght of a copyright holder is not secure .

For that reason, &hEpEorfergpdpysed that dis daghatiihies wistivetheds
to make . copyright protection

t a_ d sing.sych . [ (
arrangenent s @lafa T BoRLRARSHILAICR AR lo JIRE  Con AN propsetion
concer ned, antewicstandaadreprbadcShY eS8y & HAOi4A dﬂi@h&jﬁ#é I@Eﬂl—%/e) i's
included as-one of the proposals. 2 Wile a data path est I'shed Byt he .
SDM wil | be tRRs%¢¢pReary: spcording meditgod anidati safatveri ledriss dat ati on  of

copyri ght F"(vé¥§$ﬁ@ @fﬂegegﬁéﬁlagsgré%aggg%LEE &%cording/reproducing
device and a portable recording/reproducing device, so |
that each user puts recording and/or reproduction of the
content data into practice according to one'’'s preference
and one's own equipment.

Incidehtally, in a case of giving a thought to the
form of uéage of the content data as described above, for
instance, copyright protection on the content data must
be taken into consideration. If the user makes use of
delivering servides of the content data or purchases the
package meédia, for instance, to permit the content data
to be copied onto the secondary redording medium without
any restriction after storage of-the content data in the
HDD,'a situation that‘a proper protection on right of a
copyright holder is not secured occurs. For that reason,
there are proposed various techniques as well as |
arrangements on a data prodessing such as to make
copyright protecfion maintainable so far as handling of
the content data as digital data is concerned, and a
standard called SDMI (Secure Digital Music Initiative) is

included as one of the proposals.



right of copying for private use), transfer/recording to the secondary
recordi ng medi um should be properly performed on contents stored in the
personal conputer having the HDD as the prinary recording nedium for

i nstance, such as content data (which will be hereinafter referred to as

network contents) delivered froman ' external server over a network, for
instance, and content —data (which will be hereinafter referred to as disk
contents) read out Whigh tthedg Kpgjeh nestablisbbdabyt bhe SDMDAwANd tHae DVD, -

to be reprodu ' i drive device, such as a CD-ROMd ' rive,
igtegratgd ian%%§%%§%§gn§#x%ﬁhﬁﬁqe%sdzrﬁaﬂgié HPP§ea359FcGgéz;gigfggf?ﬁgthe
nal conputfer 1dgHS tidee ot 1h 0804 ahberhD 855258 B
Pﬁésgontentnpdatng§QiéLy ron1;%e prinarsbreggrglna_npg!unFsuch 53‘ t he
HDD to the se&d@@dr Wi emwiing foxlinmivakd ase) hetrmmﬁdr;!kecbbﬂﬁ.ﬁgalftbse
I f @b lows. . ts 18 assuned that ATRAC 3 (or other conpression
g;g?eﬁgscgiprggge%%ﬁ%ﬁﬂgﬁy(ﬁﬁ%f R ?%t%@oé%dth% PFEEﬁgEYV|ng as the

rimary recor geRgorR@idiSn NN dtbAedats fhel PErLELENP" gats
gquivarent togsggﬁ-conpliant contents, data ther%d& T3 orlg?ﬁgﬁI?rATRAC 3

o Siher, combeuipar-sgetoh bl ipaacy fosabestapomsiusivis, o verof
alter being  SHSRURLRC WCLh ACOMSL, Koy OO B B ke, Fpcrypll on, such o0
be stored |n rbeeHpBa tbna%dﬂb&W@bk(Hbﬂﬂéhﬁﬁﬁﬂﬁgiiégké&afréﬁeﬁﬂ1nhd;;k 'S
3 arranged as _the secondary recording nedium a case Is considered where a
personal conpB¥EPTRALI AETVRE MEBL @ nediwiet edfdn mmsianck skan@cesntegt
device througfafaUsnich will be hereinafter referred to as disk
contents) read out from the package media, such asg the
CD-DA and the DVD, to be reproduced in a disk drive
device, such as a CD-ROM drive, integrated in the
personal computer or a disk drive device connécted to the
personal computer, for instance.

Incidentally, in a case of transferring the content
AdataAto copy from the primary recording medium such as
the HDD to the secondary recording medium such as the
minidisk, there arise problemé as follows. |

It is assumed that ATRAC 3 (or other compression
system) compressed content daté stays encrypted in the
HDD serving as the primary recording medium.

| Normally, in a case of the network contents
edquivalent to SDMI~cbmpliant contents, data thereof is
originélly ATRAC 3 or other compression system encoded
data, for instance, which is delivered after being
encrypted with a content key CK by a key encryption such
as a DES, for instance. Thus, the above-mentioned
content data is assumed to be stored in the HDD.

In addition, on the assumption that the minidisk is



and the like to transfer the content data stored in the HDD to the

m ni di sk recording device for copying and recording the content data in
the m nidisk. The m nidisk has been originally devel oped as a medium for
recording ATRAC 3 conpressed data, and, in recent devices, is conformable
also to the ATRAC 3 system that has been realized by a devel opment of-the
ATRAC system Cenerally, various bit rate data formats as shown in Fig.

18 are avai | ali¥&angeqd {is AfRAG Eandaryn remordhing emedhumbeaakagea igase
sfored in the HDD uses

wh the AT GRITRY, ed content data to be. s :
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that is conf ofcombles Hade O U GidH 131 410 réé@rﬁ&ﬂgd&%iéécﬁﬁg?ﬂgﬁr gPpRguci ng
device is two formats encl osed by broken |ines anbng the foFnmats shown in
Fig. 18, thatthds thenlyiks the dusinsfient cthd dtemt 668&basstoradaddi then, the

ontent data dekiver.ed and stored jn the HDD nmay be al so supposed to
ge conpressed%%ggﬁg %bﬁb&ﬁﬁigi%ku¥QEﬂ§Q§%9c. %%s%ﬂ¥d%?Eylﬁglﬁnﬁatter of
course. Under reles@itigl QIS RNt JALCGFSIHY Ry SHPYR In  Figs. 17A and
17B, for instance, is required in a case of transterring the content data

to copy and recor d ThgeRinddihskhdagDbeen tdrl ginakly develdpeg asdaumto the
| It is assuned that the content

m ni di sk as t 0 ry.recar.din . e Cf

data stored iﬁlg{iagﬁ] gg% %sec %&893 SAPRERE QPR 3Rd; &nbit rate
4 thereof is mebbhtraeeithat, is @@wayamaﬁﬂgeaﬁébtﬂghthéngwﬁhék%rgggéghng
device. That is, the bit rate is supposed to be any of 176, 146, , 94,
47 and 33kbpsthat has been realized by a development of.the ATRAC

' system.

Generally, various.bit rate data formats as shown in
Fig. 18 are available for the ATRAC 3 system, gnd there
may be also a case where the ATRAC 3 compressed content
data to be stored in the HDD uses any format (any kit
rafe) shown in Fig. 18, for instance.

However, all that is confo:mab;e {reproducible) to
the minidisk recording/reproducing device is two formats
enclosed by broken lines among the formats shown in Fig.
18, that is, only with a bit rate of 132 or 66kbps.

In addition, the content data to be delivered and
stored in the HDD may be also supposed to be compressed
data other than the ATRAC 3 compressed data, as a matter
of course. _

Under these circumstances, a processing as shown in
Figs. 17A and 17B, for instance} 1s required in a case of

itransferring the content data to copy and record them
from the HDD as the primary recording medium to the
minidisk as the secondary recording medium.

It is assumed that the content data stored in the

HDD is ATRAC 3 compressed data, and besides, a bit rate



I ncidental ly, the ATRAC 3 conpressed data is expressed as "A3D' for the
conveni ence of a description. [In addition, ATRAC 3 conpressed data with a
bit rate that is unconformable to the mnidisk recording device is _
expressed as "A3Dx", while ATRAC 3 conpressed data with a bit rat e"Ithat IS
conformable to the mnidisk recording device is expressed as "A3Q¥ :

Al so, data "y" encrypted with a key "x" is expressed as "E (x, y)" for the
conveni ence oftReXRACriHta dnit itate thabséat uspenfbirmabilentol thadditi on

i £ ' h d data "E (x,.y)" with the key
dit ai 2625:0? :aggnelf l@sﬁeg%cgéfdég}é&?ﬁggryrﬁ e‘?‘ti ist hEhjﬁgl'ﬁA'é gatenpFessed
data is assunetipposdie tAME @sy descrided; 4Hoveys f O%Aé', N3§anG8y. 3gﬂ§ggont ent s

equi valent to "A3D' encrypted with the key ck waf expressed “"E (CK,
A3D)". In additionIngddentasyy, rchd rAfRARC3 ypompmes&ad ClataABd) " with the

' " 3 ". Fig. 17A sh
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the HDD (the pFi HAFPDLeEHaliley toddicuminidi sk greddrdindedethee cost ent s

t din the e . _pringary s ecqrdin diu are supposed . to be "E
?Clir e5 ngx) ?e?@?&F%}aﬁga rpm%gﬁ(cr'yﬁﬁ}ﬁge_ %@WW? thedabarptth a
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recordi ng device, with the
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device is expressed as "ASDy“; o

Also, data "y" encrypted with a key g is expressed
as "E (x, y)" for the convenience of a description in the
Present specification.

In addition, data resulting from decrypting the
encrypted data "E (x, y)" with the key "x" is exbressed
as “D {x, E (x, yv)}".

Thus, if the ATRAC 3 compressed data is assumed to
be "A3D" as described above, for instance, the contents
equivalent to "A3D" encrypted with the key CK will be
expressed as "E (CK, A3D)".

In addition, data resulting from decrypting "E (CK,
A3D)" with the key CK will be expressed as "D {CK, E (CK,

A3D)}". )
Fig. 17A shows a processing in a case of converting
a compression system into a compression.system that is
conformable to the minidisk recording'device in advance
~of transmission of the contents on the side of the
personal computer having the HDD (the primary recording
medium) .

_ In Fig. 172, when the contents stored in the HDD
(the primary recording medium) are supposed to be "E (CK,



key CK, a decryption of "E (CK, A3Dx)" is firstly perforned, That is,
suppose "D {CK, E (CK, A3Dx)} A3Dx". Then, the decrypted data as "A3Dx" is
decoded (deconpressed) for deconpression into non-conpressed data, that
is, linear PCM data, for instance. Subsequently, ATRAC 3 conpression with
the bit rate that is conformable to the m nidisk recording device is
performed on the PCM data, which is then converted into the conpressed
data "A3Dy". PFEXK)"t mesiddng dinpore sercvipt ings"A8bxY ptediepaiis thith the

key CK into en data "E - 3 " The contents are thus sent in
th?/s, - !state ?‘gﬁ%ﬁ‘le%dﬁognr%rrﬁssqséﬁQ¢$§%%hﬂ&§ PhE ¥BerBhatupBl ying to the
i ni di sk r ecolgicet fégviatfe Rid the BnSliWEs18 PEOSESEH gdé@igeggﬁgtﬂ]the

converting the conpressed content data into non-conpresse
advance of tr¥e¥niC&si én deemviptisindeH "R heChersdbm) * tonpuretlpavi ng the

HDD (the primary.recordin dium. In Fig. 17B._when the contents stored
in the HDD ar e¥§3§5‘8 ed %&r%e 15 (%quﬁse%) " r&‘fﬂ th ngCK r ASBHE P yPt i ng
"A3D', which mspikime ATRAC 3 conpressed data, with the key CK or "E (CK

aDT)" resulting fromencrypting "aDT", which is the conpressed data other
than the ATRAC 3 &bepr.edbed dgatryptad Matee dey"KH)x" aisledsyplie@n of the

S0, or b [RRolBYek SBE O SerSTbraRH Lo o R g CeNEER B 88 RSB or
"aDT" is 6 deendedicjeqonpaespet) datia dGANDIASE QWL | NtO non- conpressed
data, that is, linear PCMdata, for instance. Subsequently, the PCMdata is
encrypted again wi Pabsequently, ATRAC 3 compression with the bit rate

that is conformable tp the minidisk recording device is

performed on the PCM data, which is then converted into

the compressed data "A3Dy". '

Then, the abové compressed data is encrypted again
with the key CK into encrypted data "E (CK, A3Dy)".

The contents are thus sent in this state to the
transmission line such as the USB for supplying to the
minidisk recording device.

?ig. 17B shows a processing in a case of converting
the compressed content data into non-compressed data in
advance of transmission on the side of the personal
computer having the HDD (the primary recording medium).

In ¥Fig. 17B, when the contents stored in the HDD are
supposed to be "E (CK, A3D)" resulting_from encrypting
“A3D", which is the ATRAC 3 compressed data, with the key
CK, or "E (CK, aDT)" resulting from encrypting "aDT",
which is the compressed data other than the ATRAC 3
compressed data, with the key CK, a decryption of the
content data is firstly performed. That is, suppose "D
{CK, E (CK, A3D)}" = A3D, or "D {CK, E (CK, aDT)}" = aDT.

Then, the decrypted data as "A3D" or "aDT" is



the key CK into encrypted data "E (CK, PCM". The contents are thus sent in
this state to the transmssion line such as the USB for supplying to the
m ni di sk recording device. As long as the processing as shown in Fig. 17A
for Instance, is performed in advance of sending the content data, the
data Itself -nay be supplied as data in a format that is conformable to the
m ni di sk recording device, even if there is a difference In bit rate and
conpr essi on Q?gPaﬁ\dbéfiﬁ@@ﬁlW&ﬁﬂit dnr digcompossstiom iiko HDBhand t he

dat a reproducj ' t I nidigk.. Inadditiop, in a case of deciding on
adopt i ng t he %% Eﬁ%%%& g 8WI’1 itglagi g5 178°H g%%r%%%‘?onf%ob’é%?ﬂﬁew I I
be entrusted to thgubBebuenthy!,eedialipig ML s S@né{f%té%‘g?%gﬂeﬂ%tgata S

recorded in the ninidisk after being converted into resse at a
that 18 conf ofRfibkeyt 6Kt hatei endiryiptest slatiang’ KlelGK e, Pas) . mat t er  of

. Ho , maki ng.transnm.ssjon.in the PCM data forrfat
;gu;f}gwn I\rl:le\lé?gr; '1-?}%3 %ﬁé%sﬁkﬁdgfg %Q%fe%rﬁrboﬁﬁﬁ'%s%‘%t%aﬁ%,t%d hence,

i's subject totressmiesion 19hedsubANHeHASH AN iy apdp dth of
t he tJransrri ssion |ine and an input bandw dth of t e‘%%&%cfg?y recordi ng

nmedi um | n pdfiprt@dlek remerdingddelicecording device needs to lﬂp?t t he I
content data in sypngch lLzali with a sanpling frequency, so that_a rea
time (a tine equa?gtfogﬁﬁaggtgﬁgnpf:&cers&}ln%l?& %J’r?"ﬁ’f :'rﬂ,usf?ljt,g'anwli*hefm}"l ke)

is required fiMisvahne@nsierpéto6rinBa ﬂhiﬁﬂﬁﬁndéﬂaﬂwgdﬂhi 48 T ¢
secondary recording '"nmedium 7 In this connection, in order to reduce a

time taken fAt3nethefateritsedfismaysben supplied espredseddat & odmatmat
over the trans{4$si &bl PSrAsn3800R ltﬂeF}ngnl%ﬁékl %:'ecording device,
even 1f there is a difference in bit rate and compression
system between the content data stored in the HDD and the
data reproducible with the minidisk. In addition, in a
case of dediding on addpting the processing shown in Fig.
17B, a compression prdcessing will be entrusted to the
minidisk recording device, so that the content data is
 recorded in the minidisk after being converted into the
compressed‘dafa that is conformable to the minidisk
. recording device, és a matter of course. .

Hoﬁever, in a case of making transmission in the PCM
data format as shown in Fig. 17B, the PCM data is the
non-compressed data, and hence, is subject to restriction
of a transfer rate depending on a bandwidth of the
transmission line and an input bandwidth of the secondary
igcording medium. In particular, the minidisk recording
device needs to input the content data in synchron;zation
with a sampling frequency, so that a real time (a time
equal to that taken for reproduction of music and the
like) is required for a transfer from the primary

recording medium to the secondary recording medium.



conceived to be possible, while a process to convert the conpression
systemand the bit rate of the content data into. those of the m nidisk
recordi ng device side as described above is required to realize the above
transmi ssion. For that reason, the equi pment (the personal conputer) on
the primary recordi ng nmedi um side needs to support various kinds of
conpressi on systens_ because of a need for the process as shown in Fig. 17A
dependi ng on vari oud Kilthb® eanreet peent isuppderdtoorbduceoandded taken hat

I S. necessary tq reconpress

a burden on a [ [ e : SO ince it is
datg as the POMdat a 1%%%5%¥%rtﬁ%r?9%m£§§}°% bPOEBQSPHEPF?ﬁﬁe@aQEG@-be
i gnored.  Fur thoaimat her MRt Erdibsmidé 864 1 £nbest 5ablAN1af Fi &' Ryl er

rate depending on a recording rate of the secondary recording~nmedi umside

equi pnent (t h€oRasiFesk ta dmiisriblky cehibhe &hprocksy. tbncadderitothewhen
a-reference | £ cas where t.he mnidisk recording device is used
as the secon gg@q%éscsglr% nsar%edq Lﬁﬂ‘giﬁée gtﬁh?p’ﬁ%ﬁ?,ofhghﬁePPPﬁ@ﬁﬂ: da4ea
fails to be raedaose Wre tHiieka ok | tebdratifNaebicd SRAXCLS! on of the
bit rate as shown in Fig. 17A has been put into practice. I's 1S because
the ATRAC 3 E&sprddedd abave tiz rediinid@dio nredki ze ntheskboeaor di ng

devi ce .t akes f Qrat at .i.s .arranged i consideration of the ATRAC

conpr essed daF%é hﬁfﬁgfgﬁthg% Hﬁﬂﬁﬁﬂﬁﬁféﬁﬂﬂ}éh?d%%%ﬁ%?%%giéﬁhﬁnd_

reconpr essi onpalcsonlall agmpattett) drorakd ety ArodSt@LAG! ALAELOL1 8eSOUN
e above

quality occurs. 8 DI SCLOSURE OF THE I NVENTION'1n view of 't
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a primry because of a need for the process as shown in Fig. 17A
depending on various kinds of equipment supposed to be
connected, so thét a burden on a device is heavy. Also,
since it is necessary to recompress data as the PCM data
once in the process, a processing time cannot'be ignored.
Further, the PCM daté is subject to restriction of the

. transfer rate depending on a recording rate of the
secbndary recording medium side equipment (the minidisk
recording device and the like).

In addition, when a reference is made to a case
where the minidisk recording device is used as the
secondary recording medium side equipment, the perfinent
data fails to be recorded in the minidisk as it is, even
if a conversion of the bit rate as shown in Fig. 17A has
been put into practice. This is because the ATRAC 3
compressed data to be handled in the minidisk recording
device takes a data format that is arranged in
consideration of the ATRAC compressed data.

Further, the processing such as decompression and
recompression also brings about a problem that a

deterioration of a sound quality occurs.



recording mediumto a secondary recording nmedium efficiently at high rate
according to the present Invention. For that reason, according to the
present invention, there are provided a data transfer device, a data
recordi ng device and a data transfer system conprising the data transfer
device and the data recording device, as well as a data transfer nethod
for use In the data transfer system The data transfer device according to
the present invention conprises primary recording mediumdrive nmeans for

per form ng reﬁ?ééiBQUﬁdeﬁrTh%pﬁgwﬁﬂ? of data to a primary recording

medi um storage control mean™s olling the content data so as to
be stored in an ebaryptedoEorbee a9RF <l idcthilt@rded N6 {ri ey 61(9;5‘}5\3:'512' ng
e

medi um transnission means for sending data to a data recording e
that |s conneEPeBTe¥ife Bapzprsfer ofemdintgndatd@taarfiran angmimmn control

for, i o} [ the content data stored in the primry
pgggfdigé n;3¥%%?f§f§ﬂe&8§?§ﬂrggo?dﬁﬁgoggngéQﬂﬂo ; Qiﬂ?dhqﬁuwnission
means, conparéfgiei€ntByCaEPheghi @A teY aledrdangd td Rie L diat are

conformable to the data recording device with a data conpression system
and a bit rat¥eentipm.content data to be sent, and then allowing.the

content data to b n IL.LS.in_the encrypte conpressed data state in
a case of a firstg%%ﬁp%?ggo%ga%ggﬂlEFGRﬁﬁFEQgEPO%Pﬁg 78 Sn dEMe R 1 0 be
sent as a 9 stlére dirensrypidddnandaeaptesnsdedaizviited AWAtY a second
conparison result._The first comparison result as-used herein is

consi dered t oF¥ePEAERGARYE6R REUAt dRkat trpasfsrasystem comprising
the data transfer device and the data recording device,

as well as a data transfer method for use in the data
transfer system.

The data tranéfer device according to the present
invention comprises primary recording medium drive meané
for performing recording and/or reproduction of data to a
primary recordihg medium, storége control means for
controlling the content data so as to be stored in an
encrypted compressed data Stéte in the primary recording
medium, transmission means for sending data to a data
recording device that is connected to be capable of
sending data, and transmission control means for, in a
case of sending the content data stored in the primary
recording medium to the data recording device through the
transmission means, comparing a data compression system
and a bit rate that are conformable to the data recording
device with a data compression system and a bit rate of
the content data to be sent, and then allowing the
content data fo be sent as it is in the encrypted
compressed data state in a case of a first comparison

result, while allowing the content data to be sent as a



conpressi on system of the content data to be sent is equal to the data
conpression systemthat is conformable to the data recordi ng device, and
that the bit rate of the content data to be sent is not nore than the bit
rate that is confornmable to the data recording device. In addition, the
second conparison result is considered to be a conparison result that the
data conpression systemof the content data to be sent is different from
the data conpPd@dieofs\pncsrnted nen-eumeeseed cdabathe dacaseeobrdi ng

devi ce, or th%%d&ﬂﬁ*@dﬂy%#?é% fﬁééﬁafontent data to be sent is higher than

the bit rate that 1 s confornabl he data recording device. The data

recordi ng devi ce adte dintgt TdniRariAHeMesi TV el | Qe§ORRFESESiLECEPLI ON
means for receiving data sent fromthe connected data transfer device,
secondary reCORGLNGLMEHitomh e iy comparldyr remoktli thatiathei datasecondary

recordi ng medi LYt f.r converti encrypted content data
havi ng been trt'g%ér%r%elé%f rsg% { ﬁei %?attg"% LT d%\&f%et? © 2eRmbnt2ncrypt ed

state, and reqaadi B0 ¢hR! deltad RVl s Al QWb henh $€CoNI38 N FofBS91di Ng
medi um drive neans tqQ record conpressed data already converted Into the

non- encr ypt edt6t 4h& Pptenseceading idayinsanand that stheorbibt yrake oofli ng

medi um af ter r ' qui_r addi ti.on processing o he
conpr essed daﬁaigi %Bg%ggeag’?:%t lflll:g e%%nt%e%hq: d: &%a\ﬂcﬁbe b .I%é%g?:tgerEet he
encrypted conphessde dahfozinabdef temthle datl dddABhify ER&S, Wile

all owi ng the secondaré 10 recording nediumdrive nmeans to record
non- conpressed datB 3AAddidpneother Segong gompaniseremasiptiedist ate by the

decrypting meaggsiBeotha ESCEQer LolPa¥1%oR9 FBUIYW N ¢ Sl QL M ng a
conpressi on processing on the non-
compression system of the content data to be sent is
different from the data compression system that is
conformable to the data recording device, or that the bit
- rate of the content data to be sent is higher than the
bit rate that is conformable to the data recording device.
The data recording device according to the present
inventien comprises reception means for recelving data
sent from the connected data transfer device, secondary
recording medium driVe means for recording data in a
secondarj recording medium, decrypting means for
converting'encrypted content data having been transferred
from the data transfer device into a non-encrypted state,
and reqording control meens for allowing the secondary
recording medium driﬁe means to record compressed data
already converted into the non-encrypted state by the
decrypting means in the secondary recording medium after
performing a required data addition processing on the
compressed data in a case of the content data having Been

received in the encrypted compressed data state from the

data transfer device, while allowing the secondary
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conpressed data in a case of the content data having been received in an
encrypted non-conpressed data state from the data transfer device. In
addi tion, the recording control neans controls a transfer state according
to a reception processing state in the reception neans and a signal
processing state of the secondary recording nediumdrive neans, in a case
of transferring streamdata as the conpressed data or the non-conpressed
data al r eady 5@%@5 MG U drbre merRgptedresard pontpempeesgpdi ng

d QY dHRAL ' rive ns._for ! rocessi ng
gFaPZCE?S?Lg F%§a§?§éan1 afg |nlﬂh%9§g%%%gg$§ ¢%§0n§$ﬁ§p£ﬁgdﬁgﬂ£eA§¥o,

according to the deexypt iiny emdmn, i hehdlag@cohdans LEco¥ELRY hEdRuh! t Wi th
t he above-nentioned data transfer device and the abpve-nentloned data
recording deffEET RETEOFMING @ RaNRTrerI iR PROcesatey obnt thashenti ng

content data ransfter | ce t he coni ent ta,stored in
an encrypt ed %gﬁp%ssgggagtﬁ% ss'ktnat%ﬁée; O%Mréﬁr:%r 09%%%% d&?\ﬁa%ﬁ’ﬁ%p%eﬁndata
recordi ng devieeelivedr dmoiath et inditt Conipirds S8 0NE0d Ys £ 860" £1-6H

medi um the g ta t%ansfer net hod according to the present invention
conpri ses the g?eﬁ? 8t teansiemhGeyiff-a conpression systemand a bit rate

that are conformab dat,: ! i evij jth a data conpressi on
system and a bit rkgt %agﬁkgﬁ)g'cgﬁeéﬁfe%ﬁ%q}%%%n%% BHNT t PP WOHR 1S
transfer devi teanséeti sgathe acantreingdaicn arddeptSion PESc SN VPt Leh te

conpressed data state, and.then recording the conpressed data in the
secondary rec%?dﬁiﬁ ﬁ”ﬁﬁ?Bglio?}f feanse At @ i Hale RHIRF HERG Sikhite i oh

processi ng Onthe secondary recording medium drive means, in a case of
transferring stream data as the compressed data or the
; non-compressed data already converted into the non-
encrypted state by the decrypting means toward the
secondary recording medium drive means for a processing
of recording the Stream data in the secondary recording
medium. '

Also, according to the present invention, the data
transfer system is built with the above-mentioned data
transfer device and the above-mentioned data_recording
device. | _

| As a data transfer method in a case of transferring
‘content data from a data transfer device with the content
data stored in an encrypted compressed data state in a
primary recdrding medium to a data recording device to
record the content data in a secondary recording medium,
the data transfer method according to the present
invention comprises the steps of comparing a data
compression system and a bit rate that are conformable to
the data recording device with a data compression system

and a bit rate of the content data to be senf from the
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the conpressed data upon conpletion of a conversion into a non-encrypted
state in the data recording device, when the data conpression system of
the content data to be sent is equal to the data conpression systemthat
is conformable to the data recording device and the bit rate of the
content data to be sent is not nore than the bit rate that is conformable

to the data recording device, while sending the content data as a §tate.of
encrypt ed noﬁ?‘ganﬁfr %&rdzlteii%d St%%gﬁ?%i‘?@?ﬁfht &b edsellt Hata in

t he secondaryipegar diog U BRI f ' COlIDY €SSi.0N_pProcessi ng
on, the non-céfr}prgesggd atadup@on cosrrp gatdl%roﬂrlH or%gcagt%'one\{/yg#m %nu’ﬁ$‘8°¥ﬁ§“g,
non- encr ypt edtbeatempiressed datta riecdhd neandas sdird heg daédium

conpr essi on gﬁﬁten1of the content data to be sent is different from the

data conpr essPbheSyBEERPERANY; & GGHM&ﬁﬁQMQ§qﬁ)QQQitiQﬂ;?EQ?ﬁf%ﬂ?% @@yice
[ er an e Dbi
and the bit rghe QmeEEFQQBtﬁQEa g?%% %%@?i?%?ghlé% ] RS %%P

rate that is conformable to the ta recording devi ce.” A ?he
present invenainonhencngpthd sltate inomhbguhabLQ@odﬁaiﬁﬁ!d@ﬁﬂé%ﬂfhﬁé@“saer
is realized epepding on a relation between the conpression. system an
the bit rate g‘f‘gtﬁﬁ*‘ét BPERTESALER: SYALETHRTL Fhe mn@fﬁm@ dfjmgperedu um
side and the gonpresgss $Yshehea@dbh A480 e, S6Go ‘ .
recordi ng nediun1si§e.eﬁ?n'agd?PFo§% th§°ﬁggﬁﬁgéénagﬁé §’dﬁﬁFﬁﬁ%%¥oceSS|ng
perfornmed on ¢trefodanablecbedthg dataceesbadimak@evie =0 aHoOWor mbie to

BRI EF DESCRI 11 PO TRESBRAIRRBSR, S B5R¢ A5nmodk nemey hAmnidia it

system Confiﬁ&%éﬂfﬁﬁta£§0é5ﬁf9rh8b§€'%BbQHEWEQEaQEeE%%d@HE“ﬁQViGe,
while sending the-content data as a state of encrypted
non-compressed data, and then recording non-compressed
data in the secondary recording medium after performing a
compression processing on the non-compressed data upon
completion of a conversion into the non-encrypted state
in the data recording device, when fhe data compression
system of the confent data to be sent is different from
the data compression system that is conformable to the
data recording device and the bit rate of the content
data to be sent is higher than the bit rate that is
conformable to the data recording device.

According to the present invention having the above
configuration, an optimum data transfer is realized
depending oh a relation between the compression system
and the bit rate of the stored content data on the
primary recordihg medium side and the compression syétem

- and the bit rate on the secondary recording medium side.
In addition, the required data addition processing
performed on the data recording device side makes the

data conformable to a data format that is treated on the
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invention; Fig. 2 illustrates a data path of SDM contents according to
the embodinent; Fig. 3 is a block diagram showi ng primary recording medium
si de equi pnent according to the embodinent; Fig. 4 is a block diagram
showi ng secondary recording nedi um side equi pment according to the
enbodinent; Fig. 5is a flow chart showi ng a processing of primary
recordi ng medi um si de equi pment in a case of transfer of contents
accordi ng to SBEoaMiBEY mesordding nedisum gidmv chart show ng-a processing of
secondary recordi ng medi um side equi pnment in a case of transfer of contents
according to the enbodinent; Figs. 7A and 7B illustrate a process of a

signal procesgrIgr DESCRAPTTON OFA MG DRAWERRIE ents according to the
enbodi ment; Fig. according Fig. according Fig. according Fig.

according 8 ill ustFages laidummplvick aldcigriamm thmias%]iangsn%é'ggmhe err?gdi ment ;
9 illustrates a .t _additi praocessin to the enbodi nent;
i|lustrates acaﬂgggg%ﬁgigﬁdﬁFﬁ&¥ &8sty SRP e ThiRki Had Pregent

illustrates ajfyeH¥1bht addition processing

Fig, 2 iliustrates a data path 6f SDMI contents
according to the embodiment:

Fig. 3 is a block diagram showing primary recording
medium side equipment according to the embodiment:

Fig. 4 1s a block diagram showing secondary
fecording medium side equipment according to the
embodiment;

Fig. 5 is a flow chart showing a processing of
primary recording medium side equipment in a case of
transfer of contents according to the embodiment:;

Fig. 6 is a flow chart showing ‘a processing of
éecondary‘recordiﬂg medium side equipment in a case of
transfer of contents according to the embodiment:

Figs. 7A and 7B illustrate a process of a signal
processing in a case of transfer of contents according to
the embodiment;

Fig. 8 lllustrates a dummy bit addition processing
according to the embodiment;

Fig. 9 1llustrates a dummy bit addition processing
according to the embodiment: '

Fig. 10 illustrates a dummy bit addition processing
according to the embodiment;

Fig. 11 illustrates a dummy bit addition pfocessing
according to the embodiment;

Fig. 12 illustrates a compressed data transfer

13



to the enbodinment; Fig. 12 illustrates a conpressed data transfer 13
operation of the secondary recordi ng nedi um si de equipnent according to

the enmbodinent; Fig. 13 illustrates a conpressed data transfer operation
of the secondary recording nmedi um side equipnment according to-the
enbodinment; Fig. 14 illustrates a conpressed data transfer operation of

the secondary recordi ng nedi um side equi pnent according to the enbodi ment;
Fi gs. 15A and°PsBatipgsofaitdey semondany ennarding mediunfeidoper ati on of

t he secondary .00 di_um si de ui n{, according to the enbodi nent;
Figs. 16A andeggggglfnfq’h%star%%toé:@nr%ﬂ:—%ﬁ%r é@#%r}f' transfer operation of
the secondary recordgng1medilumstirdftes OWMMNPIYEsALE UMDt dAEr

enbodi ment; Figs.17A and 17B illustrate a signal processing In a case of a

transfer of ceBegationapd Khg seondaryt meaerding medisamfs ke ATRAC 3

system BEST ENBODYING THE | NVENTI An enbodi nent of the present
i nvention ma|QEEEPE%EFeFﬁgPFE%“&bé%%iﬁ&ﬁ19ﬂﬁa§ﬁ?%ﬂﬁﬂ owi ng order. 1. System
configuration 2. Drig.pauhiafudPMate@ntaeMompde SHEP HABN U0 1 gur ati on

of data transfer device (Primary. recording nedium side equi pment/PC) 4.
Enbodi nent of OR8KEat§arapifoithef s¢goadesyomgicoyding aediBecointary recor di ng

Case of t ransPaPEBRBhy  pORPRALSLT o T IR AR, A recor ding devi c6

Figs. 15A and 15B illustrate a non-compressed data
transfer operation of the secondary recording medium side
equipment according to the embodiment:

Figs. 1l6A and 16B illustrate a non-compressed data
transfer operation of the secondary recording medium side-
equipment according to the embodiment;

Figs.l7A and 17B illustrate a signal processing in a
case of a transfer of contents; and

Fig. 18 illustrates bit rates of an ATRAC 3 system.

BEST MODE FOR EMBODYING THE INVENTION
An embodiment of the present invention will be
hereinafter described in the following order.

1. System configuration

2. Data path of SDMI contents

3. Embodimént of configuration of data transfer device
(Primary recording medium side equipment/PC)

4. Embodliment of configuration of data recording device
(Secondary recording medium side equipment
/Recording/reproducing device)

5. Processing in a case of transfer of contents

6. Flow control of data recording device

14



14 1. Systemconfiguration Fig. 1 shows a systemconfiguration. Primary
recordi ng medium side equipment 1 is equivalent to a data transfer device
of the present invention, and secondary recording nedium side equi pment
20A is equivalent to a data-recording device of the present invention.
Thus, a configuration including the primry recording nedi um side

equi prent 1 and the secondary recording nediumside equipment 20A in the
syst em conf i gdr NS IRAREIGTalon s equivalent to a data transfer

system of the present . i Qventiqn. L1 nary.secordin edi ym si de
e)cqui prent 1 conpri gtéLg'aqp%?lsoc‘f%gla g&%ﬂ%%?&%%@%@f%%&%ﬁ? mary
recor di ng nedtramn&iddexgemmntsihwdduiﬂhﬁadwrleli@fétﬁji@éﬁ&f?’Eﬁrée@aﬁa as

the personal conputer 1 in sone cases, for the convenience o _
description. tHeReFer dewice wof Hheump@sardodnventide, mndesgcondaoy di ng

Tl 1l STl LS 2 AR SRS B re
required as adatperatodinl derricdaloFr WA IRV GEraSLIBD! | Ofiges hegei n
wth SOftmareconfiguratioﬂ including the primary‘recording_medium side
equipment 1 and the secondary recording medium side
equipment 20A in the system bonfiguration shown in Fig. 1
is equivalent to a data transfer system of the present
invention.

The primary recording medium side equipment 1
comprises a personal computer, for instance.

The primary recording medium side equipment 1 will
be hereinafter also referred to as the personal computer
1 in some cases, for the convenience of a descriptioﬁ.
However, it is to be understood that the primary
recording medium side equipment 1l is not always made up
of the personal computer.

The primary recording medium side equipment 1
conducts an operation required as an operation of the
data transfer device as mentioned herein with software
that 1is activated on the personal computer for running a
storage/a transfer and the like of SDMI content data, for
instance. '

Then, an HDD 5 integréted into {or externally
mounted to) the personal computer 1 is arranged as a
primary recording medium (and primary recording medium
drive means). Incidentally, although use of the HDD 5 as
the primary recording medium is described in the

embodiment, it is a matter of dourse that recording media
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that is activated on the personal conmputer for running a storage/a
transfer and the |ike of SDM content data, for instance. Then, an HDD 5
integrated into (or externally nounted to) the personal conputer 1 is
arranged as a primary recording nedium (and primary recording medi um
drive neans). Incidentally, although use of the HDD 5 as the prinmary
recording nediumis described in the enbodinent, it is a matter of course
that recordi n§9Ré¥adent Egquithe dnimagy meqandiny mestiomiae mealt um ar e not

limted to th a L Ki_n of .nedi g .such an_. optical disk, a
magnet o opt i cgflmg?%ki [&g \ségir%’ gch)ﬁ du n%fv%%sy%w roiéﬁeq:"ﬁ‘ FYgle as an
equi prent, a pptiabiedisk) eorddeledo WML Witk 2% RIS YacEsy and the

like, for instance, are supposed to be available. The primary recording
medi um si de e@eNpREnintegratedr dnded the paudipmesdnmmipattiaiiler t h a cont ent

server 91 ov ication network 110, and thereby_ enables to, .

downl oad contgé?fgéﬁgﬂgggﬁ R dsuah s i, “}?é“%éf%‘%/%oa’?‘#a?h? heike ,
content servefoPlihsStanakl abke shppRlse@lconwdhmandmtter of course, so
that a user of the personal conpuier 1 may take advantage.of various data

downl oad servi ces opkfoBELNPTrYTHecosdiagt mediismd sdideo adpd timeort thelcont ent

rver 91 to sQnpa uter 1 cover.s SDMV. -conpliant content data,
3? othermﬁse,a%%%?gﬁﬁ ggtgeﬁﬁg? F?mmﬁﬁégﬁ%&PﬁaM¥§q(?tﬂﬂ9 Segver 91
transm ssion évee 4habmuehiBathennaewolrkl 1 omBund e L GibIMd 6l $ss

public line network or a‘leased line between the personal conputer 1 and
the content @eWRtead corpentffahnl guchs ashmusdoaor Kt11iG tchde

understood that the content server 91 is available in
plural numbers as a matter of course, so that a user of
the personal computer 1 may fake advantage of various
data download services optionally.

The content data downloaded from the content server
91 to the personal computer 1 covers SDMI-compliant
content data, or otherwise, confent data that is
unconformable to the SDMI.

A transmission line that forms the network 110 may
be a wired or wireless public line netﬁork or a ieased

" line between the personal éomputer 1 and the content
server 91, Specifically, as the network 110, the
Internet, a satellite communication network, an optical
fiber network and other various kinds of communication
lings, for instance, may be applied.

In addition, céntent'data such as music reproduced
from package media 90 (which will be hereinafter also
‘referred to as a disk 90} such as a CD-DA and a DVD by an
integrated or externally mounted disk drive device may be
also stored in the HDD 5 of the personal computer 1.

The secondary recording nedium side equipment 20A
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Internet, a satellite communication network, an optical fiber network and
ot her various kinds of commnication lines, for instance, may be applied.
In addition, content data such as music reproduced from package nmedia 90
(which will be hereinafter also referred to as a disk 90) such as a CD-DA
and a DVD by an integrated or externally nmounted disk drive device may be
also stored in the HDD 5 of the personal conputer 1. The secondary
recordi ng medPEn?8Bddscganprefed2ta theopeze®nal comprten i oto htheeekpnal

0 ter I to r ' h ont ent t.a or in the HDD 5

tcrgﬁgf erabl e ?'%ﬁgt ﬁggsgggﬁgggfygfa%goﬁ © S%ﬁé'ﬁl ﬁ“htlﬁesiiﬂ)é) ey ARsteERler toos.
The secondar ythecgedon8afpdirtBbed e ge aldATRN s 1A Rfu 3B nt 26K ' PUsgR as a
recordi ng device (a. recording/reproducing-device) that I's conpatible with

t he secondarTheeﬁéﬁénﬂgrﬁeuﬁgnrdingnmeﬂﬂumﬁsada)equiﬁmﬁnt szIoTFEDB )
content data havj transferred.fromthe ersonal conputer may be
copi ed and re%%r%ggaﬁﬁgahgs geESﬁHﬁﬂ}“?e 8?&Fﬁg&ﬁediun], Al t hough an .
enbodi ment of réBeraeagPEaprotaenei RBviERYI Mat 48 b rmégﬁlﬁ& &P 1's

supposed to be available in various types, the-secondary recording medium
si de equi pnenfeceBiaryysedondingnmpdibing t Bdeno dnt iSDl-ssorptranged

' ' - N . di device w ]l _ be described
acer In terreiss 108 GoRtRRGER houibAcReEn SrARS FeET o4, a0 -Gipl | ant
nmenory card rgatsaedl byomph ber a1 SAAY CBRJEEHREANBREI Yot ie PSR HHash

menory, for instance,  |Is supposed to be available as the secondary
recor di ng medieFRRERBY t BRCOREINg t Red BNt - conpl i ant recor di ng/ r epr oduci ng

device 20B. Thus, ti&%ﬁ%ﬁéﬁ“&ﬁye$§88££éﬂg gfdkﬂg]ggggnﬁ%%&pm%gbf§¥%g
medium side equipment 20A or 20B is supposed to be
avallable in various types, the secondary recording
medium side equipment 20B as used herein is limited to an
SDMI -compliant recording device. The SDMI-compliant
recording device wlill be described later in termé of a
data path with reference to Fig. 2. An SDMI-compliant
memory card realized by using a semiconductor memory such
as a flash memory, for instance, is supposed to be
available as the secondary recording medium inserted into
the SDMI-compliant recording/reproducing device 20B.
Thus, the secondary recording medium side equipment 20B
is arranged as the recording]reproducipg device that is
compatible with the SDMI-compliant memory‘card, for
instance. In this case, it is arranged that the SDMI
contents should be recorded in an encrypted state in the
secondary recording medium.

On the other hand, the secondary recording medium

side equipment 20A is equivalent to the data recording
device as mentioned herein, and is to record SDMI

contents, which need to be subject to copyright
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I's arranged as the recording/reproducing device that is conpatible with
the SDM -conpliant nenory card, for instance. In this case, it is arranged
that the SDM contents should be recorded in an encrypted state in the
secondary recording nedium On the other hand, the secondary recording

medi um side equi pment 20A is equivalent to the data recording device as
mentioned herein, and Is to record SDM contents, which need to be subject
to copyright Eloﬁﬁﬁté@nhodp EndacmyQQqﬂ(ataﬂ&uﬂnithdfuecﬁﬁmmﬂpry

recordi ng nedij Lum, g wi |l _be descri %ﬂelater i n deta|I A mnidisk is
avai | abl e as TRE®E iBﬁdQPg P@bo?ﬁlﬁ& deuftesgripedy 4ﬂ¥ﬁﬁrﬂnféﬁt¢h%tance

Thus, the secagn cqd |
ANA26Y 01680960608 TRUIT 10 LUIRIRUP IS FHSIEI AR 2

m ni di sk recordi ng/ reproduci ng device
equi prent 20AaﬂnuseﬂehheaenmafberLM&Manmefermmtd()thetdﬁbondary
recordi ng/ reproduci,ng devi 20A_ in sqnme cases. However, as the nedia used

for the seconﬁ%??rdilggofnﬁfﬁ@mrrﬁ&fi&me&“&@"@(ﬁ’dﬁ BPentd SZ@KW%C@CE ng and
reproduci ng, miAEAREY Eé&grﬁiﬁbV£%§rQﬁu%ih§9d%vﬂ%%ﬁ‘C@ﬂ} dﬂﬁ£@§y such
bti cal ars

as a flash nmenory; .a mnidisk “serving as magneto o a CO-R
(CD Recor dabrefordich Reiiabd Bidei egblipmend ROR RAMI deDViRr&inage - RW
and the |like £,54p osed.tp be also availahle, in addition to the

mi ni di sk. Thi® 5¢hk g%EBﬁGa?Q-V aFeEf}FdFﬁ&OFQ&P@%F@a@d@ﬁ%WVlmm be a
recordi ng deymcgoﬁgaéagésconpatlbIe with these nedia. The persona

conputer 1 and the secondary recording nediumside equipnment 20A or 20B
are connected on thEowgaers a¢ thanseidisi vsedt fndatte sechndarySB

(Uni versal recording medium side equipment 20A for recording and

reproducing, a memory card realized by using a
semiconductor memory such as a flash memory; a minidisk
serving as an magneto optical disk; a CD-R (CD
Recordable}; a CD~RW (CD Rewritable); a DVD-RAM; a DVD-R;
a DVD-RW and the like are supposed to be also available,
in addition to the minidisk. Thus, the secondary |
recording medium side equipment 203 ﬁay be a recording
device that is compatible with these media. |

. The personal computer 1 and the secondary recording
medium side equipment 20A or 20B are connected on the
basis of transmission standards such as USB (Universal
Serial Bus) and IEEE1394, for instance. A connection
that enables a transfer of content data and the 1ike.over
a wired or wireless transmission line that conforms to
different transmission standards will be also enough, as

a matter of course,
2.Data path of SDMI contents

Fig. 2 shows a data path established by the SDMI on

an assumption that the system shown in Fig. 1 is in -use,
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Serial Bus) and | EEE1394, for instance. A connection that enables a
transfer of content data and the |like over a wired or wireless transm ssion
line that conforms to different transm ssion standards will be al so
enough, as a matter of course. 2.Data path of SDM contents Fig. 2 shows a
data path established by the SDM on an assunption that the system shown
in Fig. 1 is in-use, 18 for instance. Incidentally, this data pathis a
data path t hafOrs insadsened with a proceSS|ng of storlng musi ¢ contents

and transferring th LC.cont ent.s exter ment (the secondary
recordi ng nedi um sr& gigu%t At %g’ 58'%) B3+ H‘eg F%Ipé tRat s
havi ng t he HEEbﬁcé&anGW1ﬁhl@ﬁb&ob@gﬁﬂﬁ §bﬂ“§¥d¥ﬂnéfﬁuéf@téﬁﬁFEnEQdaﬁ&

other words, is realized with .software that runs the nusic conteéent
storage/transieﬁngfgeeéggn@hEnmuhecp@mnﬁaﬂts(ﬂnnﬂxtﬁrﬂalAequlpment

dur e/ the dat ' k th I f
Pl Co DP9, akBiRCAREONERY, EERORARY PRl e FEEh 40P by Chbse

numerals in ihethel E@%Bﬂaﬂe%@,ﬁrbﬂttlegnl haviithd 1t} 1%} HBIP & L4 NGl t hat
content data (networ contents) delivered from ontent server 91 over

the network REM@EYSDWDOEdﬁrpgr mrtivont dors instamaubjant i otdogyri ght
protection or ) ents t e delivered include
contents recelggé EgérFﬁg %5? er§Fd Wﬁﬁ% S TS o the

SDM (whi ch vmd;ﬂm@ﬂthgteragéverahetercr Esﬂ"ob‘és%% i AU dd o r;ézﬂtents) and
contents irrelevant to the SDM (which wll be herernafter red to as
non- computer 1.

A procedure/processing on the data path in Fig. 2 is
marked with numerals of DP1 to DP9, and hence,
corresponding parts will be represented by these numerals
in the following description.

It is first ascertained that content data (network
contents) delivered from rhe content server 91 over the
network 110 is SDMI-compliant contents to be subject to
copyright protection or not (DP1}.

The network contents to be delivered include
contents received from the server side as contents that
conform to the SDMI (which will be hereindfter referred
to as SDMI-compliant contents) and contents irrelevant to
the SDMI (which will be hereinefter referred to as non-
SDMI contents).

Then, in a case of the SDMI-compliant contents, data
thereof is already encrypted with a centent key CK by a
key encryption such as a DES, for instance. If the
content data itself is assumed to be originally ATRAC 3
or other compression system encoded data, the.SDMI-
compliant contents are delivered in a state of "E (CK,
A3D}",
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SDM contents). Then, in a case of the SDM-conpliant contents, data
thereof is already encrypted with a content key CK by a key encryption
such as a DES, for instance. If the content data itself is assunmed to be
originally ATRAC 3 or other conpression system encoded dat a, t he SDM -
conpliant contents are delivered in a state of "E (CK, A3D)". 19 Wen the
delivered network contents are the SDM - conpliant contents, these contents
are stored as SDM Wbebniths: deldvaredore toramd Gontents harer tmar §DMEcor di ng
nt.ent. data is witten on the HDD

medi um ( DPI - . n [ e,..the c

5in the statgggghagpkvgbgéa'é Cc&hﬁ§ﬁ)é#n§ﬁqEﬁrﬂﬁ?y&ﬁ%?eltﬁ% ftent data
may possi bly benwentsednotheh@DHDE Bdrvimy HAlth primdi redFHAingf t €F
bei ng encrypted with a different key CK upon conpletion of once a

decryption, ®adiumns(DEiter BPRepl acenent of a key with a different key.
e the non-SDM caontents, a

On the ot her hand, 1.h t cont.ent.s Aar [ (
wat er mar k check, t ﬁ?%ﬁég gagé%d\r,\% |r?émptrec%:§a§§’ltr?g W SE P o e oD

wat ermark is 5renutheds¢BRe ofDARNLivdraddd tic, Eiﬁ%wwﬂfﬁiﬁﬁfhé%EVé%#;
directly perforned on the content data (disk contents) read_out. ff t he
package medi atRecfonterkedabapmayn @osisd bByDbeo witid: treap rand vided HBD o in

B RTIAL A e T vy

for instanced{EP8fentTkay CK’' upenwebmplRil oth@EK Jirds tdedi§ gialdor med
that is, after a replacement of a key wifh a different
key.

On the other hand, when the network contents are the
non-SDMI contents, a watermark check, that is, a
screening processing based on a digital watermark is
required (DP1 — DP3).

In addition, the watermark check is directly
performed on the content data (disk contents) read out
from the package media such as the CD-DA and the DVD to
be reproduced by an integrated drive such -as a CD-ROM
drive integrated in the personal computer 1 or a diskr
drive device connected to the personal computer 1, for
instance (DP3).

That is, the watermark check needé to be performed
oh the non-SDMI content data.

When the content data fails to pass the_watermark
check, the failed content data is treated as data that is
not granted a copy permission so far as the SDMI data
path is concerned (DP3 -» DP5). While various ways of
specific treatments are conceived to be possible
depending on software design, it is supposed that the
‘'content data is treated as data that is impossible to be
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on the non-SDM content data. Wen the content data fails to pass the

wat ermark check, the failed content data is treated as data that is not
granted a copy permnission so far as,the SDM data path is concerned (DP3
-> DP5). Wiile various ways of specific treatnments are conceived to be
possi bl e depending on software design, it is supposed that the content
data is treatgd as data that is inpossible to be 20 transferred to ot her

nedi a for cop Fﬁﬁﬁﬁﬁ%FﬁG}t&lPﬁ&ﬂﬁTmQQ§4ufﬁﬁeﬁﬂRXﬁQSiﬁﬁTﬁ%@ioﬂltbobﬁhstored
in the HDD 5, p@ingOGRanWese %’réé:‘ﬂﬁ 1t d %é‘%t@fe?d]iﬁrg'ﬁg%ﬁﬁég ! F‘?ﬁ}[‘l? be

stored in the HDD™57In the codrse of a processing o

contents. Wentheewdeetens datta phated d hotiahemesk £hesekunissieh ts behe
presence of the digital watermark and a copy permnission as a copy control
bit are made SGPESY; AR thgsHPR Soddeftheyaiinse witiaiareceseineqgef | the

copyable con - 14 il i1s further ascertained that the
content data %gggsgﬁgsgéaggegpggegg%Sle--conpl|ant contents or not (DP4).

Wet her or not the Whahethedebatentedatho pagsesealird vat digaSPMn&oep! i ant
contents may be  decided dependi ng on software design, user setting and
the Iike. VhebhRfiels: ENRODRBEANEE Ofeiher K Gdilowatamenrs andic Copy-

SDM - conpli anpefARLERbA: akNe EOBYBbalEbE 131245l IRthe QM LG LEr LI nent

SDM - conpl i ant cont ent, data pat ata treated as non-3SU tents
(DP6). A tranpéssedndonthet| iktat asadeedded no devilegydlnat dspyawnnf or mabl e

to the SDM, for ipstance, y be al so supposed to be applicable.. On the
ot her hand, mﬁ%ﬂL?ﬂgréaFg'aangeHhFB' iails further ascertained that

the content data needé to be treated as SDMI-compliant
contents or not (DP4). Whether or not the content data
needs to be treated as the SDMI-compliant contents may be
decided depending on software design, user setting and
the like. |

When there is no need to treat the content data as
the SDMI-compliant contents, the content data is excluded
from the pertinent SDMI-compiiant‘cdntent data path as
data_treated as non-SDMI contents (DP6). A transfer and
the like to a recording device that is unconformable to
thé SDMI, for instance, may be also supposed to be
applicable.. |

On the other hand, when there is a need to treat
the content data as-the SDMI-compliant contents, the
content data is encrypted, and is then stored as the SDMI
contents in the HDD 5 (DP4 — DP2). The content data is
stored in the state of "E (CK, A3D)" or "E (CK', A3D)" in
the HDD 5, for instance.

The above-mentioned data path realizes that the
contents (SDMI. network contents) obtained over the

network 110 as contents to be treated as SDMI-compliant
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the content data as the SDM -conpliant contents, the content data is
encrypted, and is then stored as the SDM contents in the HOD 5 (DP4 -->
DP2). The content data is stored in the state of "E (CK, A3D)" or "E (CK,
A3D)" in the HDD 5, for instance. The above-nentioned data path realizes
that the contents (SDM.netwrk contents) obtained over the network 110
as contents to be treated as SDM -conpliant .21 contents or the contents
(SDM di sk coRPBEERES OFchbE SN temtsm (SR dick eontentsk BEECRedrout

di fferent nedi S oRtent a - liagnt contents are
stored in thefli-llB% gh%e?élg#ggéltgﬂt ?\% ;t;hl%nte?ﬁ)s’[?ic%%#e%?dﬂ?&%%s SDM
contents (thecShibnist wor beC eteaited @fs IPMISRMmpl Sdn € WU PR S s ShpLed in
the HDD 5 are transferred to the SDM -conpliant. recordi ng/reproducing
devi ce 20B afilcErE dPaithedHRDpSr siedyiimg a5 ddyy nonimamherSBMdtmgpl i ant
secondary recaégigﬂ_nediun1under predetermned rules. In a case of the
present enbodi nent, the above SDM contents are also nmade transferable to

the recording/reprhdusbry dewitest20A thRISDMI eASRIFH Nesht &P 44 0fge i N
addition to the SDM - conpli ant recordina&{eproducing device 20B. A

processi ng wheRM{ hdisk\porsapltednstoredoddi ddyer dPoducEney trnisikeROR1 | s

connected to e e a r [ the H 51is as follows. In a
case of the S t%?sﬁﬁggﬁ%gnggggbgrgécg%éggglﬁﬁﬂ%ﬁg%QﬁHQ1{%ﬁﬁﬁﬁeﬁgghat i's
adaptive to tardShhe diraktedoat paimiakscdeter Bopsd onditd thd ramefer for

copying to the SDM -conpli ant recording/reproducing device 20B is
aut hori zed unG@PPliantisageordpEy repgyding medium under predetermined

rules. In a case of the present embodiment, the above
SDMI contents are also made transferable to the
recording/rgproducing device 20A under predefermined
conditions, in addition to the SDMI-compliant
recording/reproducing device 20B.

A processing when the SDMI-compliant
recording/reprodﬁcing device 20B is connected to the
personal computer 1 having the HDD 5 is as follows.

In a case of the SDMI disk contents, rules (Usage
Rule) for a transfer that is adaptive to thé SDMI disk
contents are determined, and a transfer for copying to
the SDMI-compliant recording/reproducing device 20B is
authorized under the usage rules (DP8).

Incidentally, a transfer for copying from the
.primary recording medium (the HDD 5) to the secondary
recording medium (such as the memory card) to be recorded
and/or reproduced with the SDMI-compliant
recording/reproducing device 20B is called "check-out".
On the contrary, a transfer for moving from the secondary
recordiﬁg medium to the primary recording medium is

called "check-in". Incidentally, in a case of moving
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Incidentally, a transfer for copying fromthe primary recording nmedium
(the HDD 5) to the secondary recording nedium (such as the menory card) to
be recorded and/or reproduced with the SDM - conpl i ant

recordi ng/ reproduci ng device 20B is called "check-out". On the contrary, a
transfer for noving fromthe secondary recording mediumto the prinmary
recording mediumis_ called "check-in". Incidentally, in a case of noving

22 fromthe.s dhe sEcoMiary rrererding tmﬁadﬂpimrfmwhfﬂemrgdmg rredidum

t he noved con [ roug in n,erased state. on the secondary
recor di ng ned}t%m%t%'ﬁ r“?aeéiairl%ﬂt rc])LI Q%éﬁoﬁgea(geccfrﬂf%@f ?g‘? he® P'i’%‘?l‘é@%? inEe Cis
adaptive to the Shsed SitaiRNidiNlthe abdiiBiry Fadofiing NREKI @KL counts is
predeterm ned so as to permt check- out up to three tines per content

data, for instanceWithhgegagsbtiondhes urmgs Tltllabt;%plicpm e \;\e’ﬁreﬁmﬁenoﬁmﬁtantﬂ
secondary recqrdi |_u or J ce. In .addition, en e check-i

i s conduct ed, R:;St 'a#%g@@tehg{% tt%‘éa %%}tﬁﬁi %Odiﬁﬁn%' tq_ﬁe HRReT i’&o‘?ﬁ‘ent.
data i s subtraheest-outhusunitls tike predadrmtidial iso AP €5 15thd O tdseGheck-1n

fromone of the three SDM -conpliant secondary recording ~ nmedi uns even
after havi ng BE&nUofPedhdgeo timea Mese copdntc glrid anfor eonstthmee nedi uns,

the contents be L.ed ;on I to the ,SDM - ¢ _iant s_econdary
recor di ng ned?gl}ré]S’Tﬁgg’gﬁgg ti%e%%on é%te%;éjtpa qo_s tjﬁ“ﬁe‘%m cF%‘FRﬂa’;/%m&Qem st
in the three SBiybndanyl regbraaeendridiums§C Fod MhIRGIHE atn thfaiBrdgum I n

a case of the SDM network contents, rules (Usage Rule),for a transfer
that is adapt Voent 5henehepkr inetifocondusiednt dtameanss dhddt drhe ehkclend a

tzggnls‘;er for , 68eYLBEnt! 8nt RReSPM+ QTR 3 tef GO 10/ F L QdUG g, fevi ce
Thus, if the content data is subjected to the check-in
from one of the three SDMI-compliant secondary récordiné
mediums even after having been copied onto the three
SDMI-compliant recording mediums, the contents may be
copied once more onto the SDMI-compliant secondary
recording medium. That is, the content data is allowed
to always coexist in the three SDMI—compliant secondary
recording mediums at the maximum. | |

In a case of the SDMI network contents, rules (Usage
Rule) for a transfer that is adaptive to the SDMI network
-contents are also aetermined, and a transfer for copying
to the SDMI—compliant recording/reproducing device 20B is
authorized under the usage rules (DP7).

While the usage rules are to determine an upper
limit on check-out counts and the like in the same manner
as the above, the upper limit count and the like may be
equal to or different from the usage rules in a case of
the SDMI disk contents. For instande, there may be a |
case where check?out is limited to once. 1In this case,

although the copy permission is given only to one of the
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aut hori zed under the usage rules (DP7). Wile the usage rules are to
determ ne an upper |limt on check-out counts and the like in the sane
manner as the above, the upper limt count and the Iike nay be equal to
or different fromthe usage rules in a case of the SDM disk contents. For
I nstance, there may be a case where check-out is limted to once. In this
case, although the co perm ssion is given only to one of the 2.3 other
SDNI-coanianPt§@€oﬁB§%ycﬁmﬂ&iﬁﬂﬁ;Qﬁnﬁnﬂﬁrxxnecqnﬂﬁngﬂmeﬁ&umseperansfer

for copying i permi ssible _again _as |long as the check-in is conducted
fromthe pert?ﬁg%ggge Si&ar ¢ ﬁ@ﬁﬂéﬁ%ﬂ)ghQHQRﬁ$ﬁﬂﬂﬂFﬁrﬂFQﬁmRe%mﬁﬁ%%ﬁ%eare
transferred fagagapasndongnte ©he IBMckCATP! i A orBEIR #rdfcidi ng medi um

according to these usage rules, data transmission is realized as it is in
an encrypt ed peaténgntt secondays meswirgiing medilivat is, the SDM contents

are transferred ingthe at C"E (CK, A3D)" or "E (CK . A3D)" as
descri bed above, f! ePni%ﬁp?Q&&rGQ , q&ﬁa@ﬁjﬂsﬁéﬁﬁﬁqzﬁﬂr copying
recor di ng/ r eppREUCEAE SORYLEBmMRABantPOR e IRt 'x%dlfditrhf m¥Murgont ent s

sent encrypted, copies and records the SDM contents as they are in the
encrypt ed st aBecprding Sectheseyusager divigs ,neditamt Ndremitdea 3DMs cont ent s

(he SOM - conbPRLEreReRr B niFr SBr BOLEPE TR S RS Arhé ot ent  data’
read out fronttirs@esoONEArYinecor ¢hag ARdi wMd SpMie Yoptlet angd-d epr oduced.
That is, the content data. recorded in the state of "E (CK, A3D)" or "E
(CKr, A3D)" transferred in the state of "E (CK, A3D)" or "E (CK',

A3D)" as described above, for instance.

Further, the SDMI-compliant :ecording/reproduéing
device 20B, upon a reception of the SDMI contents sent
encrypted, copies and records the SDMI contents as they
are in the encrypted state in the secondafy recording
medium.

When the SDMI contents copied and recorded in the
secondary recording medium are reproduced by the SDMI-
compliant recording/reproducing device 20B, the coﬁtent
data read out from the secondary recording medium is ‘
decrypted and'reprpduced.' That is, the content data
recorded in the state of "E (CK, A3D)" or "E (CK’, A3D)"
in the secondarf recording medium is decrypted with the
key CK or CK'.

That is, the original content data is obtained as
decrypted ATRAC 3 data (A3D) as "D {QK, E (CK, A3D)}"=
A3D or "D {CK’, E (CK', A3D)}"= A3D. A processing
Anclusive of decompression to ATRAC 3 compression is
performed on the content data for reproduction output of
music and the like through demodulation as audio data,

for instance.
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in the secondary recording nediumis decrypted with the key CK or CK

That is, the original content data is obtained as decrypted ATRAC 3 data
(A3D) as "D {CK, E (CK-, A3D))"= A3Dor "D[{CK, E (CK, A3D))"= A3D. A
processing inclusive of deconpression to ATRAC 3 conpression is perforned
on the content data for reproduction output of musi ¢ and the |ike through
denodul ati on as audi o data, for instance. As descri bed above,

t he SDM - conpl i ant 5oﬁP§ﬁF1@§@aah9¥&ﬁ;ﬁhﬁaSQN¥nQﬁmE#%#®%t@@nﬂ%¥h datahe

data path up n en g cted by the

conpl i ant rec%?}éléﬁg ?lgpr%c?\gﬂlc:angré ewig ﬁggi%ﬂnacsi cﬁﬁpﬁﬁ Eat tﬁ)?&?h ngé‘aoﬁdary
recordi ng nedpoimkswheaclbe, chieck-otdpWi.s NEOIRUSIES] by ﬁE@JSﬁﬁﬁ by the
transfer usage rule check, so that a copyrlght protection on the content

data may be pFOPRLLanitadecondingd repradusHg QﬁﬁiﬁﬁrﬂﬁBrati Tuzzheiter .
d / e ,
the " ol fow nangys te %SEF’?aa%QAfeﬁc’%&Elg‘Jﬁ?‘ﬁﬁdq i AIE PRI 1 TR er oduci o

devi ce 20A isopp managémdatalsnr&adﬁﬁkﬂpﬁﬁﬁiﬁﬂéﬂﬁrdﬂhﬂéﬁfdﬁé@é“ﬁﬁleaﬂd t he
| i ke serving t he secondary recordlmgd medium for instance, differently
fromthe SDM® a]é%%h At thatordrREREdghdd REaie b @ dhe Ganiend data

recording in may be properly made.

On the other hand, when the recording/reproducing
device 20A is connected to the personal computer 1, the
following processing is taken.

Incidentally, the recording/reproducing device 202
is to record data in a decrypted state in the minidisk
and the like serving as the secondary recording medium,
for instance, differently from the SDMI-compliant
recording/reproducing device 20B. Owing to recording in
the decrypted state, the content data copied and recorded
in the minidisk is made reproducible even by a normally
available minidisk reproducing device thét prevailis in
general, resulting in an improvement on pser's
convenience.

However, recording in the decrypted state brings
about a disadvantage in view of copyright protection. 1In
this connection, it i1s necessary to satisfy predetermined
conditiéns in a case of transferring the content data to
the recording/reproducing deviceVZOA.

The conditions that are granted a permission to
transfer the SDMI network contents to the
recording/reproducing device ZOA for copying and
recording in the secondary recording medium in the

decrypted state are considered to be the following three
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the decrypted state, the content data copied and recorded in the mnidisk
I s made reproduci ble even by a normally avail able m nidi sk reproduci ng
device that prevails in general, resulting in an inprovenent on user's
conveni ence. However, recording in the decrypted state brings about a

di sadvantage in view of copyright protection. In this connection, it is
necessary to satis%gogredeternined conditions in a case of transferring

the content dSPRIE fe 88&r dng/ldpr¥danid catiiafe tmAherhe conditions
that are gran 1S5l t fer e . t Kk tents to the
recording/rep?ggaggﬁgbggé?ggaggxn o?gggg%iﬁ?géﬁgpu#ggaﬂgg%g ¢%Pt%e
secondary recoegyngghtdhoider tbecedecbyptied Hnd cvcrdionpisleratkto be the
following three 25 conditions, that is, (1) authentication to the

recor di ng/ r epFBREERRgIaER &8 beatransesiedd and) (3R nsowhegdhtitholler

agr ees copyingefﬂgtggagrding on the content data to be transferred and (3)
no check-in i permtted. |If these three transfer conditions (1)(2)(3) are
satisfied, an unre3frtheesd thessf erahefefoRyndd tionshq 1)U (WEMHrot her

t han the SDM -conpliant recordi ng/reproducing device 20B is not permtted,
and besides,S%tggﬁﬁ?ﬁgh?inBFﬁéFFéﬁtPGn$Fﬁ6ﬁ eF fiogo cemingdwurthe | n
addition, the LGt ectlon Nnefhi QN gi ven al so on condition
that the cont%érilltﬁ)é‘aataaJEl gﬁ%ﬁ dE %Rprégegbpg &n ngrﬁﬁted state on the
transmi ssi on tecerding/peptodusihbedevioef 2DB(ds @ear Yelrmdt tesi pefdfaor mred on

t he side of recg&ding/re roduci ng devi ce 20A).
besides, “a copyright protection Function is also kept

secure. In addition, the copyright protection function
may be given also on condition that the content data
should'be placed in an encrypted state on the
transmission line that perfoims thé transfér (a
decryption is performed on the side of
recording/reproducing device 2034).

The above transfer conditions (1){(2){(3) are checked
in a case of transferring the SDMI network contents to
the-recording/reproducihg device 20A (DP9). '

That is, a predetermined_authentication'proceséing
is performed on the recording/reproducing device 20A. In
addition, a'copyright holder's intention to give the copy
permission is ascertained on the basis of flag
information contained in the content data. Further, the
check~-in/check-out rules are also imposed.

In a case of transferring the SDMI network contents
to the recording/reproduciﬂg device 202, data is sent as
it is in the encrypted state over the transmission line
according fo these conditions.‘ That is, the SDMI network
contents are transferred in the above-mentioned staté of
"E (CK, A3D)" or "E (CK’, A3D)", for instance.
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The above transfer conditions (1)(2)(3) are checked In a case of _

transferring the SDM network contents to the-recording/reproduclng device
20A (DP9). That is, a predeternm ned authentication processing is perforned
on the recordl ng/reproducl ng device 20A. In addition, a copyright holder's
intention to give the copy permssion is ascertained on the basis of flag
I nformation contaigggain he content data. Further, the check-in/check-out

rules are also inp + thea epgsynded S dvatwark eordmmtsaa%®rk contents

to the recordj duei Bg | . , | S t A4y e A the

encrypted st aFgggggPétahggt raagg%%?c&%l%iur?gﬁl chgcgir [ ngoﬁi;g%iée]éeﬁé%ih]%lgp! ons.

That is, the SbOhprastedr lateorfRsbt)s &m&-uhmﬁﬁﬁﬁgﬁuhﬂﬁeﬁtubiﬂgngh?qgﬁtoned
e

state of "E (CK, A3D)" or "E (CK, MD)", for instance. 26 Then, _
encrypt ed SDMPngt WBFPRPESRNeRTSCREE Lnde dry fihey urordiaginanraiuging 28 int o

original ATRA§s3ic&0 e at,a s N e,. affe 'b i ng subj ect
to a reception g%ggeggéngaﬁgnghé Fgéggépﬁ%$%%%ﬁ§%§%$5511a%wicéEQG%;haV|ng a
confi gurati onwshdwhei debtcgibdd aatew.| | Thes dahey iderd-yptie’l .col®ht t he

decrypted contept .data is_ supplied to a recording/reproducing unit 25 .

t hr ough an ené%g?nbsp?BEBiéPﬂgeﬁePf6@ﬁ9§dﬁ994ﬁ39§99ﬂﬂ¥%ﬂ(RR%RH%@ uni t 248
and is recordegrbighgn BhBLELSK L2 9, contents copie
and recorded iﬁr t%e n?nidisﬁ 150$a?gef§g%§35%%§ 6§Q§529Ma§ _

recor di ng/ r epecioding/devodingOAnia ddcodadpiacessiorged dguithed in a
normal |y avail abl e, 'n'&'sk system that is, EFMdenodulation, ACIRC error
correction, d5£%h€+%%si h' to the ATRAC conpressing system and-the |ike

wll be Thus, when the SDMI contents copied and recorded in
the minidisk 100 are reproduced by the |
recording/reproducing devicé 20A, a decode processing
required in a normally available minidisk system, that is,
EFM demodulation, ACIRC error qorrection, decompression
to the ATRAC compressing system and ‘the like will be
enough for the data read out from the minidisk 100.

This means that the minidisk 100, in which the
content data is copied and recorded, is permitted to
reﬁroduce the cbntent data in a normal manner, even wheh
the minidisk is loaded in the normally available minidisk
reprodﬁcing devide. That is, the user may enjoy music
and the like by allowing the normally availéble_minidisk
reproducing device that is not SDMI-compliant to
reproduce the copied and recorded SDMI network contents
in the minidisk 100, as described above.

Incidentally, in the data path shown in Fig. 2, when
no transfer permission 1s given as a result of the usage
rule check and the like in DP7, DP8 and DP9, it is
needless to say that no transfer to the

recording/reproducing device 20A or 20B occurs.
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enough for the data read out fromthe mnidisk 100. This nmeans that the

m ni di sk 100-, in which the content data is copied and recorded, is
pernmtted to reproduce the content data in a normal nmanner, even when the
mnidisk is loaded in the normally available mnidisk reproducing device.
That is, the user may enjoy nusic. and the Iike by allow ng the normally
avai | abl e m nidi sk reproducing device that is not SDM -conpliant to
reproduce the copied and recorded SDM network contents in the m nidisk

100, descrisped,. .. l.ncident in the data path shown in Fig. 2,
when a?\o tefan!s??e%"%%;ar%%%eﬁtor?ﬁdscod} TRtion e%’gl‘%a trangEegedeviPe check
and the |ike i(@I%EryDE%MiBEP,médidﬁ si®edd fp,ﬁ@n§p§%}7hat no transfer

to the recording/reproduci ng device 20A or 20B occurs. 3. Enbodi nent of
configuration of d&tid-tCasifows deviaefiduRratoty o cioeli puimadyum si de

[ t/PC) _Fig. shows, .a confjguratjon of the primary recording nmedium
gﬂggpggﬂi prre%trelfgfrﬁl?)élflgo W?!g.[ugg S;{sdefgl?@%éln}fnq r]anfsl?%f WeAEEes |22 WAt al |y,
al though an aahediiRmlsres MRRticNed f}ﬁfﬁéhﬁé&!ﬁ,e%i‘lglcﬁb sgpOf the

primary recordi ng nmedi um si de equi pnment 1 nade Up o rsonal conputer,
the prinmary r eBBPdiLAgNe @isumesitdonestdieureint melatess dic a faasedoBsthide

equi pnent exc ' Y for.data transfer, usi ng dedi cated hardware to
build a conf #’%%#“é?&oﬁeﬁ&?ﬁ%é‘ﬁ’ Wgaléﬁ“fnﬁ fq.ﬁi’(flt Lt 5 e dR F 2he
present enbodpeeBbnatiheompluFery th%?@fx‘?dnﬂﬁ:_f%dﬂ?éﬂrﬂf R TR g d hat
provides the data transfer device is realized by installation of a

software pr o§ABAPTERIECMaZ] Powslsive foameshals ddvepegriphernd: perdlusively
functions requfeﬂaﬁﬁ EBQB&E895b9fu%Q%gP%%%£HA'EH‘ﬂardware to build a

configuration having the similar functions.

In a case of the present embodiment, the primary
recording medium side equipment that provides the data
transfer device is fealized by installation of a software
program, which allows the personal computer 1‘to perform
functions required as functions of the data transfer
device. Incidentally, the term "personal computer" or
"computer" as used herein denotes a so-called general-
purpose computer in a broad sense.

The program may be preliminarily recorded in a ROM 3
or the hard disk (HDD) 5 serving as the recording medium
integrated in the computer.

Alternatively, the program may be also temporarily
or permanently stored (recorded) in a removable recording
medium, such as a fibppy disk; a CD-ROM (Compact Disc
Read only Memory); an MO fMagneto Optical) Disk}-a DVD
(Digital Versatile DPisc); a magnetic disk and a
semiconductor memory. The removable recording medium may
be provided as so-called padkage media and i1s equivalent

to the package media 90 shown in Fig. 1.
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device. Incidentally, the term "personal conputer"™ or "conputer"” as used

herein denotes a so-called general - purpose conputer in a broad sense. The
program may be prelimnarily recorded in a ROM3 or the hard disk (HDD) 5
serving as the recording nedium ‘integrated in the conputer. Alternatively,
the program may be also tenporarily or permanently stored (recorded) in a
renovabl e recordin medi um_ such as a floppy disk; a CD-ROM (Conpact Disc

Read only Menory); &ﬁﬂﬁ@ﬂﬁ@iﬁﬁﬂ(fhﬂﬁﬁ?%???mu@ﬂyrQﬁ[ﬁ%ﬁ??gkgﬁnafeN$zgg:L!ﬁg
Di X [ ) .
e ui ey e Toot Goytibat SR SME JomBlR offE 4 Tefbafene 1o

t he package mediteld8tehowvadedstingl e28H LA €SN B Yor tierdL Ogr am nay be

radio-transferred froma download site to the conputer over a digita
satel lite brohUBBstprFedarMets & dlatwarkorsugh as ta Il efliech bvkrea net wor k

such as a LA Al t WO, d the | rnet, in.addition to the
instal | ati on'\%\‘%lgf%s?hg %g’?ké%% \&ng’d%%“%& ’ ﬁ.ltq-b ﬁ‘ﬁiﬁb]o%uﬁ%ptheas descri bed
above, so thainshalaammbhefxﬂaytmécgaﬁkddBBméHiEﬂéUniﬂEB“ﬁﬁﬁréﬁhﬁﬁt%%

descri bed above with a communication unit 8 for installation ipto t
integrated HBP 9eseRibegnpbode 1 séhdhat thE gomputer maPrdc@sine dthe

Processing Unj ) N er.ein. il t/output. .interface 10 is

connect ed tonP%%g%%% %Egﬁgkgggks .ﬁeq%t§$%§{4Qﬁﬁﬁ)Wﬁﬁq % made up of a

keyboard, a nuummunacaﬂionophdmesaﬁdrth@dﬂdﬁidﬁidﬁﬂﬂﬁﬂdﬁkﬂé/iﬂ%h%fﬁ%edo
e

I nput a co nd through the input/output interface 10, the CPU xecut es
a program s'?ga ?n the ROM (Read Only Menory)

The computer 1 shown in Fig. 3 has a CPU (Central
Processing Unit) 2 integrated therein. An input/output
interface 10 is connected.to the CPU 2 via a bus 12.
When an input unit 7 made up of a keyboard, a méuse, a
microphone and the like is operated by the user to input
a command through the input/output interface 10, the CPU
2 executes'a program stored in the ROM (Read Only Memory)
according to the command. Alternatively, the CPU 2 also
loads a program stored in the HDD 5, a program
transferfed-over the satellite or the néfwork and then
received by the communication unit 8 for installation
into the HDD 5, or a program read out from the package
media 90 such as the optical disk loaded in the drive 9
for installation into the HDD 5, to the RAM (Random
Access Memory) into execution. Thus, the CPU 2 performs
a processing required as a proceséihg of the data
transfer device on the SDMI contents as will be described
later. _

Then, the CPU 2 allows a result of the proceésing to
be outputted from an cutput unit 6 comprised of a LCD
(Ligquid Crystal Display) and a speaker through the
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according to the command. Alternatively, the CPU 2 also |oads a program
stored in the HDD 5, a program transferred over the satellite or the
network and then received by the comrunication unit 8 for installation
into the HDD 5, or a programread out fromthe package nedia 90 such as
the optical disk |oaded in the drive 9 for installation into the HDD 5, to

the. RAM (Rang tﬁc SS I nt o execution. Thus, the CPU 2 perforns
a processing 8&%%9@1 i bf §9e tRFEANER angFetodbei 8enbn t he

Sl ConT o okl 4 s o T 7 58 20l e

of the processing to be outputt uni t Bf a LoD
(Liquid Cryst &heDHDD &y) adndedspeaker through the 29 input/out put
interface 10, for instance, or to be sent through the conmunication unit
8,- or to be recor J@dfﬁ gase pf fBs Prefernieanbadinertsctlhe t he pr esent

enbodi ment, t bemmaAHERRHOA! LAl LU Y m t conminjcation

with various Kkinds of sérversnggr Sﬁe né?&%ﬁﬂq%gég I%ﬁ% CPRMHHCE O That

l's, the conpuwethlvawabhsskuuﬂ@ow&l@@&vdﬁkadvﬁﬂMﬂﬂe(ﬁémﬁﬁﬁﬁ BLG Ns@Swh he

nmusi ¢ cont ent .fr gﬂhi er nal content server 91. A processing required
theT

as the procedd Bﬁl1€onﬁmﬁaﬁpmaﬂﬁﬁﬁn¥;Qﬂah ro - &preLoad
| d
oCor dance w fHerRERUoER bURLBRLED! Iﬁc(ﬁogltse{tft‘% grg‘love néejq%rg c%%?%n?léeare

accordance with the above data pat .
stored as theegbkrnal contentssemveire 9HDD B prdeasiimg fdiuiidd -£9Mphé ant
pr ocessi ng, | nst nce ?ﬁe DM _contents stored in the HDD 5 provide

t

for
contents to bér??§ﬁ§ B¢ 88 ﬁBMISSHWPLéﬁﬁH|qgﬂﬁﬁﬂ§ﬁnﬂﬁu§h¢eﬁRﬂtﬁDﬁF
medi um si de eguhpaRbk EQBperformed on the network contents to be

downloaded in accordance with the above data path, and
the above network contents are stored as the SDﬁI
contents in the HDD 5 at least as the SDMI-compliant
processing, for instance. The SDMI contents stbfed in
the HDD 5 provide contents to be transferred to the SDMI-
compliant secondary,recording medium side equipment 20B
or the authenticated secondary recording medium'side
equipment (the recording/reproducing device) 20A.

A connection unit 11 is a portion fhat is connected
to permit data communication with the secondary recording
medium side equipment 20A or 20B. A USB interface, an
IEEE 1394 interface and the like are supposed to be
avallable, for instance. A wired interface that conforms
to different standards and a wirelesé interface realized
by using infrared rays and electric waves are also
available, as a matter of course.

Incidentally, various kinds of processing for
realizing the data path as described with reference to
Fig. 2 include also parallel or individually executed

processings (a parallel processing or a processing
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or the authenticated secondary recordi ng nedium side equipnent (the
recordi ng/ reproduci ng device) 20A. A connection unit 11 is a portion that
is connected to permt data conmunication with the secondary recording
medi um si de equi pnment 20A or 20B. A USB interface, an |EEE 1394 Interface
and the |like are supposed to be available, for instance. A wred Interface
that conforms _to djfferent standards and a wireless interface realized- by
usi ng i nf r ar efEPEPLIRg OB &t ki eRilvestor eingtancey avithbet theaneudt er of

course. | ncidental] O%rgémQQ%ﬁéi%éggg?ﬁ%? fgé?_g%fal i zing the data

path as described with re ceto Paral l el or

i ndi vidual 'y executted adq@iadess, ngfe (Frapfah | edy BOCLSSHHGraL #nRECEESSI NY
30 depending -on an object, for instance) wi thout the need for a processing
in time seri e®TPESHSEM Walth & piggtlie iemputer pogtansweyebted pooar am t hat

IS processedaw . 1.0g er ar .is supjecied to_a distributed
processi ng mﬁ?ﬁgggﬁ H%gﬁigﬁqﬁggé) A aFﬁ#ﬂ#ﬁif%¥rﬁfpﬁ%@Pﬁﬁ?ﬁ§y be al so
a program t haFuirthef, antbe prodirisn mdye B &4 R exgeuiion. 4.
Enbodi ment of configuration of data recording device (secondary recording

medi um si de e&GRPFERTTeRr EopdLeatep csumpItayr davic edxedwtidnshows a
configuration of the secondary recording nmedium side equipnent (the
recordi ng/ reproduci ng device) 20A equivalent to the data recording device

of the present.i EmbotiimentAofe dondiitRitiatItnvos dalLrddotditng device
recordi ng/ reproduci ng devi ce 20A configured as a mnidisk recorder, for

i nstance. ThuSSSPRBARTY GPSRTALAG MEGHdI side equipment
/recording/reproducing device)

Fig. 4 shows a'configuration of the secondary
recording medium side equipment (the
recording/reproducing device) 20A equivalent to the data
recording device of the'present invention.

An embodiment shown relates to the
recording/reproducing device 20A configured as a'minidisk'
recorder, for instance. Thus, the minidisk (the magnéto
optical disk) is applied as an embodiment of the
secbndary recording medium 100. The secondary recording
medium 100 will be hereinéffer also referred td as the
minidisk 100.

Incidentally, only a processing system of recorded
and/or reproduced data to the minidisk serving as the
secondary recording medium 100 and a processing systen
adaptive to the data transfer from the primary recording
medium side equipment 1 are shown in Fig. 4, while ‘a
drive system, a servo system and a reproducing output
system and the like that are compatible with the minidisk
100 are egual to those 6f the nbrmally available minidisk

recording/reproducing device, and hence, their detailed

31



optical disk) is applied as an enbodi nent of the secondary recording
medi um 100. The secondary recording nedium 100 will be hereinafter also
referred to as the mnidisk 100. Incidentally, only a processing system of
recorded and/or reproduced data to the mnidisk serving as the secondary
recordi ng medium 100 and a processing system adaptive to the data transfer
fromthe primary recordi ng _nedi um side equipnment .1 are shown in Fig. 4,

while a drivEeSgEipiion ¥dddobey omdhtesdy a reproduci ng output  system and.

the like that are ti t .he Mg di.sk . 100 are egual to those of
the normal Iy avail g'glrrgﬁmbgﬁfs% t&rné%or(gpnwg}/ rzzlprlc?du irr?d'gtféﬂiac?e,am fdhce,

their detail edoBtrd2ieri fhatn conltrole ahic el tyPdR P Hintids (GRY) 21
is arranged as a Sé$t€ﬁ] controller that controls the whole system serving
as the recor dFR§PFEpREdGEPHYINEENGe d2UACESPEA f | Mdolfifanlly ectonli ng and

reproduction NLNLHisS cQntraol. unjt rfor cqQptrols on.
a rotational %g?égglgb égfingﬁégsgg}lbgjioa ftgc?f?‘esg?i\?&rgifl{)ﬁé) i%‘%g‘ﬂ% and a
thread servo;conbtodl angd baseEbrheadeneirods OBl iaCaHotd193 2 NRARAL | G head

and a magnetic field application operation and controls on a
encodi ng/ decotPHEAPRoEBEEPRgR SACHEL §SETOhe & dEGCkddga s nvisp el ced.

I n, addi ti on, o] a ge.of _inst _.ons. Qn cQ ni.cati on
with the pers%%g€égo%%5?gf goﬁgggg%tﬁgonga i%%%@? 0%éﬁ@r£#££¢%ﬁ data, as
wel | as vari dusa&fadsaghethonhnedd ahfos inhgnpeieofdlel1GORPHIGcalbicdd a

processing on the content data to be transferred and the |ike are also
perforned. Al FPROtRH OBt aRAGANtEALEpeRati ABCOALNIAgcoddngppapcessing

on data to be recorded and reproduced. In addition,
controls on an exchange of instructions on éommunication
with the personal computer 1 for authentication or
generation of data, as well as various'kinds of commands
from the personal computer 1, and a processing on the
content data to be transferred and the like are also
perfdrmed.

Although not shown, an operating dnit and a display
unif are also provided as a user interface, so that
controls on monitoring of a user’s operation performed
through the operating unit, a processing depending on an
'oﬁeration and display on the display unit and the like
are also performed. |

The recording/reproducing unit 25 is a portion that
is equipped with an optical head, a magnetic head, a disk
rotational drive system, a serﬁo system and the like for
practically performing recordiﬁg and/or reproduction of
data to the minidisk 100. '

 The encoding/decoding unit 24 encodes data to be
recorded in the minidisk 100 and also decodes the data
reproduced from the minidisk 100. In a case of fhe
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unit are also provided as a user interface, so that controls on nonitoring
of a user's operation performed through the operating unit, a processing
depending on an operation and display on the display unit and the like

are also performed. The recording/reproducing unit 25 is a portion that 1is
equi pped with an optical head, a magnetic head, a disk rotational drive
system a servg systemand the like for practically performng recording
and/ or - r epr od iG-S SYffiamn+ An RCHRG| ek 100rratibi.encodda gédecdiingg

unit 24 encod . L rec d i he. mi nidi sk 100 and al so_decodes
the data rep?’c%)g%%tg%#%o%ﬁ%ea%m%ﬁgi ?(é}iiﬂ){?“_frh RFASREORY 1 FEC 3R AFRedk
system an ACORCtal @ate0riEdd Afe Xt €NGaslivg 1 m&&@ﬁsiﬂgp‘g@gié!‘ Efﬂqe
nodul ati on processing are performed on the data to be recorded, as well

known i n publ BRCOHREI/decofiing duiddi 2y this Darf¢%fzpkEIRErmmeEfﬁg o
encodi ng and i on the data to he recorded for supplying them
to the recor dFﬁgﬁgg‘f% Ec%i%r%g“%rﬂl} % adr%tad&ﬂ tl?eorfe?W‘ie@é%%’Po?lgppfylng
reproduction, them tenedd R@/cdaddig)a-dftddursty REf©rss, a decodi ng
processing such as_a binary-coded processing, an EFM denodul ation and an

ACI RC error correctlPoRdgiddedsi dg e cadmt aa)ﬁ a:@'rcsilmia?nhathmdg bczégn_ read
out and suppl ] f r i ng/ reproduci llynlt . codec s a
portion that %ggf) éﬁﬁ?/ %%89%?@231“@% aéﬁ&é’?_ﬁiﬂ % aheée_fﬁo‘ﬁfn&TRAC/ ATRAC 3
conpressi on epeodebginndsalcho ad adeANMETIANE Hrrassdiify, i #ata to be
recorded in the m_nidisk 100 is considered to be data having been

subj ected to @ﬁ@ogﬂéééioénéﬁéiﬁ@ PCIREs sitmeru T TssHplast imroasssing on
ATRAC/ ATRAC 3data {a RF signal) having been read out and suppiied from

the recording/reproducing unit 25.

A codec 23 is a portion that performs a compression
processing by means of ATRAC/ATRAC 3 compression encbding
and alsola.decompression processing. '

The data to be recorded in the minidisk 100 is
considered to be data having been subjected to the above
encoding processing upon completion of the ATRAC/ATRAC 3
compressioh encoding. Thus; when data having not been
subjected to the compression encoding yet, that is, PCM
audio data, for instance, is inputted to thg
recording/réproducing device 20A as data to be recorded,
the ATRAC or ATRAC 3 compression encoding is performed by
the codec 23, so that the compressed data is supplied to
the encoding/decoding unit 24.

In addition, in a case of the reproduction, the data
having been read out by the recording/reproducing unit 25
and then decoded by the encoding/decoding unilt 24 is
considered to be ATRAC or ATRAC 3 compressed data. For
that reason, digital audio data of 44.1KHz and

-quantization with 16 bits; for instance, is demodulated
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conpressi on encodi ng. Thus, when data having not been subjected to the
conpression encoding yet, that is, PCM audio data, for instance, is

i nputted to the recording/reproducing device 20A as data to be recorded,
the ATRAC or ATRAC 3 conpression encoding is performed by the codec 23, so
that the conpressed data is supplied to the encodi ng/decoding unit 24. In
addition, in a case of the reproduction, the data having been read out by
t he recordi ngPFepr 8888Ltg thait: the desompmessdesodubdpssteg to the

' ' ' ' i.der ed be ATRAC ATRAC 3 d
Gara. For narRAciBE Afhac s UMM G e DA TR CRAETORE ) G-

with 16 bits, Thoa cagbaneeofi ande,mg&mtats%t%% Ho 2 JHow | ﬁﬁ@tai&ftmf
deconpressi on processing to the ATRAC or ATRAC 3 conpression i s perforned

by the codec 28dio| fakaciscgubierted dot puD/éysIoeme:micshpvan laltmlmﬁ gi t al
audio data is Lec A_conversiQn, .an_anal og signal processing,
an anplificat?%ﬁgéioég§§%%5§§52 Fﬂeampﬂ%glpﬁf qg:ﬂﬁ%ﬁéﬁsﬁﬁh[ﬂﬂégﬁ%ﬁal,.
which is thenlikxepifducadspeakes eudpdtt Regnblie. wiilsr nal ittgly, output in

the state of the. digital audio data to the other equipnent is also
appl i cabl e. W@Predugedapsvausdaf agdr &heodikel.ates to conponents that are

al so equi pped in t | reproduci n evice of t nor mal |
avai | agl epﬁi ni di skﬂggé¥§%}£gt’§g§'r§_8§?‘)3i n %r 5%?05%@11:% 0523%1’(% %@ used
herein is praviitedastahte theeo¥Rbr2equaphit?is aldecppiGpidt 28, a

cache nenory 29, a dummy bit addition unit 30 and a flowcontrol unit 31
as portions that a¥ait®nphei Bbevai eAnfipgurpsiennaeledesutter compamentss t he

B;ipg:ﬁ}fecorfﬂéﬂ-aPEdéfgbSé&ﬁiﬁﬂghpﬁﬁnih%’rééo@ﬁEhg?%e%%Uﬁd%¥%é*““
device of the normally available minidisk system, the
pecording/rgproducing device 20A as used herein is
provided with a receiver 26, a DMA 27, a decrypting unit
28, a cache memory 29, a dummy bit addition unit 30 and a

- flow contrel unit 31 as portions that are compatible with
the personal computer serving as the primary recording
medium side equipment 1, as well as portions that perform
a reception/decryption processing on the transferred
content data. -

The receiver 26 is a portion that is connected to a
portion between the iecqrding/reproducing device and the
connection unit 11 of the personal computér 1 of Fig. 3
for establishing.data communication with the personal
computer 1. The recelver performs a signal processing
that conforms to a dommuniéatipn system such as the USB
and the IEEE1394, for instance.

Communication from the personal computer 1 covers
various kinds of commandé, the SDMI contents and the like

as data received by the receiver 26.

The data as the SDMI contents received by the
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a reception/decryption processing on the transferred content data. The
receiver 26 is a portion that is connected to a portion between the
recordi ng/ reproduci ng device and the connection unit 11 of the personal
computer 1 of Fig. 3 for establishing data communication with the personal
conmputer 1. The receiver perfornms a signal processing that conforns to a
comuni cation system such as the USB and the | EEE1394, .for instance.
Conmuni cat i on HEEHViEFe fercsiiesl tohRutsoned cer she vaacbhesmémady ab

ds, th {-S th | ke.. as data recejved by the receiver
(Zzg.mgﬂesdat ae:}tlsjc:l'l:iltgl e%%%lq\ﬁ?%g'or?t%g%thse ?Dgg’el BF It ¢ E'é“%’ﬂr%%%?%%x 26-cones to
be stored in tTheidentelI®nort el nlitd®liPfadfe PVALS 5?EBtE§gnry

Access) 27. Incidentally, it does not matter if data i s nmove 0.
cache nmenory QQCHﬁd@ﬁmééﬁtﬁélu@ﬂQﬂuSQyﬁ;0hrﬂﬁEthbc%fﬂhelnin@aﬁzofTbne
decrypting unpiya28+4i s a portion that needs to be adaptive to e
encrggtiog prggésgﬁﬁg on the SDM - contents. That is, keys (the keys CK,

CK' and the |ike) Ther ddeewpriing0unie SV NI I A €74684L Nel Mg
encrypted state ;fe placed&!;o Pﬁat t he decrypfﬁﬂ% unit decryp?s F%e Som
contents haviﬁﬂaﬁgéﬁeré@eﬁb@deﬂﬁrwmélogtmmyaaﬂaqqg(ﬂhvthélSmwikey CK and

i ig th te of "E (CK,, A3D)", for.
netance. TapirehBE. HRELIR ReYS" (3HE: bl (R £% s FIEODLHk AL o
as "D {CK, E £6K dé8ByptingA8Re ShiE keowtehtand.rdiddkedm be,&

prelimnarily stored_key or a key sent fromthe personal conput er I
serving as th%HHEXBt?ﬁaﬁgﬁﬁP 8E¢i péargdrheo that the decrypting unit

decrypts the SDMI contents having been received in the
state encrypted with the key CK and the like, such as the
contents in tﬁe state of "E (CK, A3D)", for instance.
That is, decrypfed ATRAC 3 compressed data is made
obtainable as "D {CK, E (CK, A3D)}" = A3D.
The key CK .and the like may be a preliminarily

~ stored key or a key sent from the personal computer 1
serving as the data transfer device to the
recording/reproducing device 20A atva predetermined
pe;iod of time may bé also applied as a key to be stored.
In addition, when the personal computer 1 sends the key
'CK and the like, it does not matter if the key CK itself
‘is also encrypted with a different key CCK, and a
decryption of the key CK is performed using the key CCK
on the side of the recording/reproducing device 20A in -
advance Qf a storage in the cache ﬁemory 29; |

Incidentally, it is to be understood fhat the SDMI

contents are not always data resulting from encrypting
the ATRAC 3 compressed data. There is also a case where
"E (QK, PCM)" state contents resulting from encrypting
the linear PCM data with the key CK, for instance, is-
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recording/ reproduci ng device 20A at a predeternmned period of time nay be
al so applied as a key to be stored. In addition, when the personal

conmputer | sends the key CK and the like, it does not matter if the key CK
itself is also encrypted with a different key CCK, and a decryption of
the key CKis performed using the key CCK on the side of the
recordi ng/ reproduci ng device 20A in advance of a storage in the cgche
menory 29. | néF@astsnmed angd dnpyutdedmddistidus (¢rse « ée@DPted chineats

are not alwa resw tj fr [ypting .t A ( ssed dat a.
There is al sgﬁgﬁgggga\/\ﬁgr Eéda O(bgg,i%\'})é) a& atDe i@%‘t m‘gemf ﬁg from
encrypting tReM itheaugiChédatpaobdds itie ENHK ad My tiPNeSit | Sas 32

transferred and Inputted. In this case, decrypted |inear ~ PCM data is nade
obt ai nabl e asMapteexofEconpge.pcM)}" = PCM through the processing in the

decrypting unit, a tar r Wien .t he decrypt ed SDM _cont ent
dat ayPs tge ATRAC @h@&%tree;ﬁseag%g@%%;é, gﬁ%rﬁﬂ?tﬁnﬁi éﬁa(ﬁ ich PoERMgdi s
perforned in bbmpﬁuﬁﬁﬁdbﬁhtaddblHQ&m@nbﬁjSQdalﬁﬂyh:£¥3Hég§fﬁ§figﬂ contents

in advance of a transfer to the flow control unit . Wien the decrypted
SDM cont ent BaFfordehdnpthedduamy »itr addidriono wid fiwmcdite ol unit 31

| s perforned ] p kN r h,th rocessi i,bh the du It -
add!ot i on uniitd%%%yﬁlg%ddﬁﬁ%l[ %Pyﬂgg'glgt it n%ggﬁalncfo qugﬁ SIS ﬁ%ttq’%dds
dummy bits i nEbosecohbroikantilie 3ATRAC 3 conpressed data conformable to a

data format that is treated In the minidisk system and its specific
enbodi ment wi || bEReBeEBpi fegryRied SDMI content data is the PCM data,

a transfer to the flow control unit 31 is performed
without passing through the processing in the dummy bit
addition unit 30. '

The dummy bit addition unit 30 is a portion that
adds dﬁmmy bits in order to make the ATRAC 3 compressed
data conformable to a data format that is tfeated in the
minidisk system, and its specific embodiment will be
described later. - .

The flow control unit 31 is a portion that transfers
the received and decrypted SDMI contents toward the MD
control ‘unit 21 (to the codec 23, the encoding/deccding
unit 24 and the.reéording/reproducing unit 25) serving as
a recording processing system in-order to record the
decrypted SDMI contents in the minidisk 100, and
particularly, performs a control for bringing a transfer
of the above SDMI content data into practice effic;ently.

A transfer operation by the flow control unit 31
will be aescribed later in detail.

According to the above.configurat;On, when the SDMI'
content data having been sent from the personal computer
1 is the "E (CK, A3D)" state data, the recéived and
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The flow control unit 31 is a portion that transfers the received and
decrypted SDM contents toward the MD control unit 21 (to the codec 23,
the encoding/decoding unit 24 and the recording/reproducing unit 25)
serving as a recording processing systemin order to record the decrypted
SDM contents in the mnidisk 100, and particularly. perforns a control

f bringin transfe above SDM .content data Into practice
e?;icienglyg IS riﬁﬁéﬁit?%mpﬁ?sfﬁ@ 4abd é8ntrapsharredl tw thepe

descri bed | at ' i in h nf i.gur ation, when.the
SDM  cont entQr efa%}a@%{a%i%gocﬁ%%%lg%ngyég%én ?ﬂgggéﬁsgﬁgl Lfgg%pﬁf)@?:r O\gﬂ it e
"E (CK, AM" dthatafint heindesukbetved tmdtlé ﬁfccwgﬁdgﬁﬁﬁﬁ@ﬁﬁct@r@m ISsed
data is transferred o the recording processing. s stem t hrough e ow

control unit bﬂ?eﬁﬁiﬁt%ﬁﬁrﬂP%imﬁ%ct t%ﬁt¥ﬁp?ﬁ@%éssnnghgymﬂneddaknyOOblt

addition unit , | ' 1,0l di s t .
recordi ng/ reprbggl}:ci@ng:éu%]{ 2% tﬁrto]ILJg ﬁéﬁ@eﬁ%i %%lg%l"%@él%s?ﬁa FHGPH?:“Q
encodi ng/ decogmogewsingdin itheadshddding Merodieg SBM. t caat ent data havi ng
been sent fromthe personal conputer 1 is the "E (CK PCM" state data,
the received and dédr AEdi8y ddten jthe (SO reonkent o(dake haedndi hgen

Conpr esSi on bt onese oy e IESQRL (e L oot PGS

conpressi on processing on the PCM he ‘co _ ! fter, is
recorded in t k&agendditsk 0@ heddiored eoat dewyyeps® dpCi Ngat@i 1525 t hr ough

t he encode ssing in.the encodi ng/decoding unjt 24. Incidentally, in a
case of sendpﬁgggﬁgeg% e &ﬁﬁxre 10\%s RESFRS DG ornakes Blreowgko sent

fromthe persenal fleamRehirol R itthe 1 QP Wi AR gk devi ce 20A

compression processing on the PCM data by the codec 23,

and thereafter, is recorded in the minidisk 100 by the
recording/reproducing unit 25 through the encode
processing in thé encoding/decoding unit 24.

Incidentally, in a‘caselbf sending the content data,
various kinds of commands are also sent from the personal
computer 1 to the recording/reproducing device 20A.

In a case of performing the transfer of the content
,éata as well as the recording of the content data in the
minidisk 100, the CPU 2 of'the personal computer 1 sends
each of the following commands to the MD control unit 21
of the recording/reproducing device 20A:

*To give information of a compression system and a
bit rate of target content data to be sent, which is
stored in the HDD 5 '

*To give ihformation of a compression system and a
bit rate of content data required for a case of sending

the content data to the transmission line

* To specify a compression system in a case of
Tecording the content data in the minidisk 100 (to
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In a case of performng the transfer of the content data as well as the
recordi ng of the content data in the mnidisk 100, the CPU 2 of the
personal conputer 1 sends each of the follow ng conmands to the MD contro
unit 21 of the recording/reproduci ng device 20A: To give information of a
conpression systemand a bit rate of target content data to be sent, which
Is stored in the HOD 5 To give information of a conpression systemand a
bit rate of cSREEALYdei&hesqGifr dd2kdpsn AfadIRHC/ATRAGS amd, 6 ckphenof dat a

to the transnmpgghgnshine To specify a conpression systemin a case of
recording the conten? data in the mnidisk 100 (to 37 specify either of

132kbps of ATRAC/ ATRAEe3 canfafdlsp ase0ft raERAG 1D e s £
transmtted to the MD control unit 21 upon reception by the receiver 26,

so that the M¥iEoAlrBPoDnreceptieadd1t dhse mesrahversidmalsgridoat stieg MD
control and/o or.di. g ,Rr i control required in a case of an
operation of %%%F%??ngg?ﬁe2?e§§§§§d%%bﬁ%§ am%éi%iQ? AR TH] hese

commands. Thecdreomt aali/vRi b 2&cERM NI §e JRERIIVRA SRt frd® fg the
"E (CK, A3D)" state data or the "E (CK g%Cl\/p " s;ﬁ??e dat a byrﬁiese

commands, for2i#3f&neE, aBnaPeradienord, copituaring £hei grealeiprest eswitrepisui t ed
to a data fo&ggé gﬁ £€3P6388|¥§?Fﬁ§g%gﬁ%ﬂﬁgé%-as descri bed above. 5.

Processing in a case O ransm 108 a processing in a case of

transferring the ThatEDtcoateollr amithe 1paEgORAage0 Hidavel Idbitint
recordi ng/ reptoduci ng device 20A, a processing of the CPU 2, of the personal
conputer 1 isA¥FdwkoiRertRe BE 4RH.aA3D)”" state data or the "E (CK,

PCM}" state data by these commands, for instance, and
therefore, performs a signal processing suited to a data

format of the received content data as described above.

5. Processing in a case of trénsmitting_cbntents

As a processing in a case of transferring the
content data from the personal computer 1 to the
recording/feproducing device 20A, a processing of the CPU
2. of the parsonal'computer 1 is shown in Fig. 5, and a
control processing of an operation that the MD control
unit 21 of the recording/reproducing device 20A allows
each part to perform is shown in Fig. 6.

The processing of the CPU 2 of the personal computer
1 will be firstly described.

In a case of transferring certain content data
stored in the HDD 5, the.CPU 2 decides whether or not a
compression system of the stored content data is equal to
a compression system required for a case of recording in
the secondary recording medium as Step F101 shown in Fig.
5. | | |

In a case where the ATRAC 3-compliant minidisk
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control processing of an operation that the MD control unit 21 of the
recording/reproduci ng device 20A allows each part to performis shown in
Fig. 6. The processing of the CPU 2 of the personal conputer 1 will be
firstly described. In a case of transferring certain content data stored
in the HDD 5, the CPU 2 deci des whether or not a conpression systemof the
stored content data is equal to a conpression systemrequired for a case
of recording FECOHKENEGeTdSe) i cnmnenfefkdanibes Seepndaoy seoandingFi g.

5. In a case I T .3- ljant i ni g 38 recordi ng device is
connected as ?%glglg%:%% ar ;llé&r%é Sr%gllrgrigi&rfeaﬁ uem(g‘ci;@l?éﬂﬁﬁ'p?féﬁigez R€ the cPU 2

may j udge t he compreiseS®ino B yytehe D rm&esmaiayyré@&ﬁaﬁ&?maaﬁﬁ&m&q be
ATRAC or ATRAC 3. In this case, since the CPU 2 specifies The conpression

system and t hBepPATRAGt OT ATRAC &d f dn tiels ersef sinee dilg €BUt Re MO
control unit L.l es S t .above conmands,,. it is necessary to
ascertain t heSé%gélgﬁegdQ@%ﬁ%??ang’gie%%lsoystsgrﬁ § éfrﬁi t%rﬁf‘és’é"i%ﬁ syst em of
the content dakguirAddEser ithel edsendf rWAEL &) e NS SSSHPPLT QRifhat
the CPU 2 specifies the bit rate of 132kbps.in the ATRAC 3 systemto the

MD control unff 3B T'ESPPRES &&sdhet mborry cpmssidins Jih i3 apeddgdanpetder

or not the co ' t . t data to . be transferred is the
ATRAC 3 syste%ﬂagﬁﬁgggazégv\%g? gﬁtf %Ie%%cé%%gﬁaglséssls I:bfsytsetrﬁ“bf‘i_‘rfcﬂeéh%ont_ent dat a
I s the ATRAC dompstseiochheybitemr affe thke idomtet@ni®ita dat dss@s ig&hned in

subsequent Step_F102. Wiile the bit rate in a case of the ATRAC 3 system
i s d ngl now be given on the assumption that the CPU 2

specifies the bit rate of 132kbps in the ATRAC 3 system
‘to the MD control unit 21. |

In this case, the CPU 2 decides in Step F101 whether
or not the compression system of the content data to be
transferredﬁis the ATRAC 3 system.

In a case where the compression system of the
content data is the ATRAC 3 system, the bit rate of the
content data is ascertained in subsequent Step F102.
While the bit rate in a case of the ATRAC 3 system is
available in various kinds as shown in Fig. 18, it is
decided whether the bit rate of the content data to be
transferred is egual to or lower than the bit rate on the
secbndary recording mediﬁm side, that_is, 132kbps in this
case. |

That is, it is decided whether the bit rate of the
content data is 176 or 146kbps or any other bit rate (in
the range from 132 to 33kbps). '

In a case where the compression system of the
content data to be transferred is judged to be the ATRAC
3 system, and where the bit rate is judged to be not more

than the bit rate on the secondary recording medium side
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avai lable in various kinds as showmn in Fig. 18, it is decided whether the
bit rate of the content data to be transferred is equal to or |ower than
the bit rate on the secondary recording nediumside, that is, 132kbps in
this case. That is, it is decided whether the bit rate of the content data
Is 176 or 146kbps or any other bit rate (in the range from 132 to 33kbps).
In a case where the cqonpression systemof the content data to be
transferred i $ PGdGedidd ke e IaTREC the spaukl ofhd Wiesksior bntSteps is

j udged to be ) n i on the secondary recording medi um
side 39 (the %ﬁﬁgg}%?‘% stlg’g) ttg% ghlté)({eg}ssﬁﬂg oS & eélﬂ%er(gng? 1S“f’%p@lgﬁlm- and
F102, the prodesaihg tios satdaacednitent datal (hrddi atdad Li$ENErGn CRHL et

data streamread out fromthe HDD 5 to the transmssion Iine wthout the
need for any HBBt & &6n¥besitaansrdesdsimdine prirttictl drhe ImeddiBorasey t he

content data S pl.i in.the.state qof "E (CK, A3D)" to the
BT PROVRES TN 6 Rbeat il 13 e i

recor di ng/ reproduci ng device en the content data

to be transferredInsthiidgedseq kaecompitentedsdal e td onﬁé Eeéd

conpressed data, or the bit rate is higher than the bit rate
secondary recbRdthg FEatenrsi 8 (FKe 2ARDni"ditsk tdiede) al t hough t he

conpr essi on S¥é&§£hiﬁgk%ggggdgbgfggdgpﬁgég§@§é3 system as the result of

the decision 1n Steps an ssing-is advanced to Step

F103 to firstly pebhotheaodheryhhhdn. wheat the, cohtesdNt@Als 1 ¥ed in the
HDD 5, when peing_the ATRAC 3 conpressed data "E (CK, A3D)", are
decrypt ed intBra%gf%gyeﬁ %gkgugﬂfgntg,thpomp:essed data other than

ATRAC 3 compressed data, or the bit rate is higher than

_the bit rate on the secondary recording medium side (the

minidisk side) although the compression system is judged
‘to be the ATRAC 3 system, as the result of the decision

in Steps F101 and F102, the processing is advanced to

Step F103 to firstly perform a decryption.

That is, the contents stored in the HDD 5, when

_being the ATRAC 3 compressed data "E (CK, A3D)", are

decrypted into "D {CK, E (CK, A3D)}* = A3D.

On the other hand, the contents stored in the HDD 5,
when being the compressed data "E (CK, aDT)" other thén
the ATRAC 3 compressed data, are decrypted into "D {CK, E
(CK, aDT)}" = aDT.

Subsequently, in Step F104, the data decrypted as
A3D or aDT is decoded (decompressed) for decompression
into linear PCM data eguivalent to non-compressed data.

Then, in Step F105, the PCM data is encrypted again
with the key CK into encrypted data "E (CK,IPCM)“. -

Then, the processing is advanced to Step F106 to
send the "E (CK, PCM)" state content data stream to the

transmission line for supplying to the ,
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On the other hand, the contents stored in the HDD 5, when being the
conpressed data "E (CK, aDT)" other than the ATRAC 3 conpressed data, are
decrypted into "D (CK E (CK aDT) )." = aDT. Subsequently, in Step F104,
the data decrypted as A3D or aDT is decoded (deconpressed) for
deconpression into |inear PCMdata equivalent to non-conpressed data.

Then, in Step F105, the PCMdata is encrypted again wth the key CK into
encrypted dat ¥eCPTAGRI/pERrodurHay davwlds &@ssing i s advanced to Step F106

to send the "E ( T eS t fa streamto the transm ssion
line for supplyingﬁpgagkghfb&$%§§%§?£§7F%g%% ﬁgphé? | T RRTSMRte t he

content data icomperterf nomot heparsmnlissaoPUtile ad Qdd@riva@sapssson |ine
as descri bed above the CPU 2, in this case, inforns of the MD conProI
unit 21 aboutPEh&PNoRpr d8sithdss gasem dnfonms 16t the dMbfcemerotoment dat a

[ LSS [ ' to the above
comands’ A dotorPbutl Enbl SRR B ddh A BHEH1G tate e

control unit 2énténthaateceodbeysuppladdcioier Qﬁ@‘%&éﬁﬁ%fﬁ%iﬁﬂmhfﬁéFgﬁ _
reception side with reference to Fig. 6. The MD control unit 21 decides in

Step F201 whefRBPO-GP NBt “bhoobentr eorenteystem of the content data  em
equired for the chedosPripEIBH el HE BT Bubfn b 6 reiTiiE The
secondary recbhdi Mp qunﬂtuﬂ1uhmtaddibkomhel&eSbQﬂﬂﬂ§¥%%¥ﬁoddbﬁH§0 deci ded
whet her or noéeéggebéaArgégnggtgg %ggtiggég%&gnr%izgyaith.reference

to Fig. 6.

The MD control unit 21 decides in Step F201 whether
or not the compression system of the content data
received from the primary.recording'medium side is the
compression system required for the case of'recording in
the minidisk 100 serving as the secondary recording
medium.

In addition, in Step F202, it is also decided
whether or not the bit rate of the content data received
from the primary recording medium side is not more than
the bit rate réquired for the case of recording in the
minidisk 100. _

That is, the MD control unit 21 may judge the
compression system and the bit‘rate of the content data
received over the transmission line -according to the
above commands, and the compression éystem and the bit
rate both required for the case of recording in the
minidisk 100 are specified by the commands, so that the
MD control unit 21 may give a decision in Steps F201 and
F202 on the basis of the above commands. '

It is assumed that the compression éystem required
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fromthe primary recording mediumside is not nore than the bit rate
required for the case of recording in the mnidisk 100. That is, the M
control unit 21 may judge the conpression systemand the bit rate of the
content data received over- the transmssion |line-according:to the above
commands, and-the conpression systemand the bit rate both required for
the case of recording in the mnidisk 100 are specified by the comrands,
so that the N%Oﬁ'oﬁpfeopaﬁﬁ’i P resrding in dae éﬁl?ﬂ-iiﬁlsth% F20othand F202
on the basis e za 0 |t 4 u t hat. the. comp i on
syst em r equi rgg‘R%? orggzéﬁg&é?égﬁg?hreecboir%ilﬁagstsﬁ T P 'g‘?%kaﬁo%f?}g’f’?%e

ATRAC 3 systeap dedcrhbeld tboaee | THPECIY eflhdfinkp ks th@%ﬁ@é&ééﬂﬁ?
above. Then, as judging fromthe processing in Fig. 5 the content data
suppl i ed overiPhElgrafsnithsi spNtead datensumdrast etvexTRA® 3 conpr essed

" - ted PCM data " . PCM". Thus, in this
case, in otep PR RFLbRc 1 ERE MR, B it od pliG L SimpaEdy
A3D)", both t@atacBBEp(EKsi ABDIYSt s tiiee anédgertdd He eadl -"F @8, as

judging fromthe processing in Fig. 5, all that is received in the state
of "E (CK ASWM)is the content data having the bit rate of not nore than

132kbps. Thus, i e ppl i ed te ta is Lhe dat "%V&) , 3D)", a
decision in Step Fg%%EFs§§ugé%§egg$§'bgkg%®€% F?P#UIP%%& Sl gé%f _ttgr
of fact. Wencotwkenbniaha flat aheupplthedEo(ek ,t A8D)ranyHtESitee line is "E

(CK, A3D)", that is, the conBression system of the content data received
fromthe leﬁﬁ@PF%§%iﬂ?n§YS ems are judged to be equal.

Also, as judging from the processing in Fig. 5, all

" that is received in the state of “E'(CK, A3D)" is the
content data having the bit rate of not more than 132kbps.
Thué, if the supplied content data ié the data "E (CK,
A3D)", a decision in Step F202 ié'supposed to be given
simultaneocusly as a matter of fact.

When the céntent data supplied over the transmission
line is "E (CK, A3D)", that is, the compression system of
the content data received from the primary recording
medium side jis equal to the compression system required
for the case of recording in the minidisk 100, and the
compression system of the content data is not more than
the bit rate*reduired for the case of recording in the
minidisk 100, the processing is advanced to Step F203 to
perform a decryption.l_That is, the decrypting unit 28 is
allowed to perform the prdcessing of "D {CK, E (CK,
A3D)}" = A3D on the content data stream that is received
by the receiver 26 and is then captured in the cache
memory 29.

Further, the dummy bit addition unit 30 is allowed
to perform the dummy bit addition processing on the
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medi um side I's equal to the conpression systemrequired for the case of

recording in the mnidisk 100, and the conpression systemof the content
data is not nore than the bit rate required for the case of recording in
the mnidisk 100, the processing is advanced to Step F203 to performa
decryption. That is, the decrypting unit 28 is allowed to performthe

rocessi ng of "D (CK, CK, .A3D))" = A3D on the content data streamt hat
Ps receivgd S?GF&PtPgE€%R5QQFSQ§ﬁ?i@@%qﬁﬂﬁﬁxﬁﬁﬁﬁeﬂzﬂﬁ-the cache menory

29. Further, the d ' gt i [ ' | oned 0. perform.the
dummy bi t addition?grr@c/)gglgnhslyﬁgﬂgnat Sy gt crdycg%%dllg%n%%n%hﬁgt‘é'iafﬁ_?:b'f as
Step F204. Theoudstidpred taddet ieoprpioecasizigIEom fidk tn§atkes | FTRROSEdered to
be a processing for nmaking the ATRAC 3 conpressed data conformable to the
ATRAC 3 systeﬁgﬂﬁFSSSFQrﬁgFatﬁ&PQQ§mﬁh%ﬂ(§PiﬁhQPﬁ?RA%l@lSkStqmtéataThe

m ni di sk syst IS +a t .he | d b dopting the ATRAC
systen1oriéing?Fyétaﬁgﬁﬁsgggg%%%gg?Z&%tgﬂﬁ%qugvgﬁg%1fiéfgms made
conformabl e al so _Thet hénAdRAE Zysytelemsald efydthat . thdt has devg) opment  of

the ATRAC 3 system of _hj gher conpression rate. However, since the ATRAC Is
di fferent froﬁ?Yﬁgaﬁ?ﬁAEgSaﬂﬁptéﬁﬂp¢B§Sﬁ&RAQnﬁyﬁﬁﬂmeﬂE&Qinabbﬂndamﬁl1s

basi s data sigensi@epb8Negb BEOSESH S¥HkgM, as, been originall
designed in coﬁ?z)ig?é % é\n:{)g thetziﬁﬁ%:séﬁta%ml%ﬁ%{b c;e d@gﬂHQ%PEf:Lde; et
RACtA = mi & tthizhat Wwigas ), derSResnG
EQEHQIR?Ei?egb?g ﬂéﬁ ATRAC gyzten]datg is applied to.-the mnidisk system
even though tH@ é\ ‘o s é@p?gdhéghﬁﬁec@mMEQﬁE%Qﬂ1EQRﬁfﬂnHQWQE@the

dummy bit addiin®® PROCEPRAOJLR' 1EPEPefit from the ATRAC 3 in |
dompression rate and also in sound unit basis data size,
a signal processing system that has been originally
'designed in conformity with the ATRAC system is not
enough to interpret the ATRAC 3 compressed data as it 1is.
For that reason, a special data format suited to the
ATRAC syste@ data is applied to the minidisk system even
though the ATRAC 3 is adopted as the compression syétem.
Thus, the dummy.bit addition processing provides a
processing that meets the above circumstances.
Specifically, a unit of the ATRAC system data, that
is, a sound unit that provides a minimum unit on each of
L and R stereophonic audio data is assumed to be data of
212 bytes. On the other hand, the ATRAC 3 compressed
data‘has higher compression rate, so that data per sound
unit becomes smaller than the data of 212 bytes. That is,
it may be said that the dummy bit addition Processing is
equivalent to a processing of changing a data size per
sound unit to 212 bytes by adding dummy bits to the ATRAC

3 compressed data.

Fig. 8 shows an embodiment of the dummy bit additiqn
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processing that neets the above circunstances. Specifically, a unit of the
ATRAC system data, that is, a sound unit that provides a mninmumunit on
each of L and R stereophonic audio data is assunmed to be data of 212
bytes. On the other hand, the ATRAC 3 conpressed data has higher
conpression rate, so that data per sound wunit becones snaller than the
data of 212 bytes. That is, it may be said that the dummy bit addition
processi ng i s PTOSHSFANGhheR LI sty data Hahbhnghe batarsteeoper

sound unit to13b%r\ 6% i%q ' dummy bits to the ATRAC 3 conpressed
data. Fig. 8 shows an enb@c? I m?netrw'of the dummy bit addition 43 processing

when A3D content ddmaaniceizet ket Hile ratte wite IFekhps1 s skbssei vad- nh{ﬂbé case
of the bit rat gein 132kbps, the nunber of bytes for two channels fL/R)
i s 384 bytes, °F92Yh¢FeL 0oLt dwoe sharga L /R) skovikB4 rb¥tegs, 1892 Abgbend unit

of 192 bytes i e e it of 2 bytes on each of L/R
y E%rCQﬁEﬂFgagﬂnga fﬁggﬁﬁgmyqnlﬁig. g OY

channel s as shown i n . a’'so u *of each channel is

changed to the so&ndouniit uafit2b¥ ypehyteadd Nthahdea bYs erhigadsingnd an
8-byte footer a% dumwé bits before and behind the 192-byte sound unit of
the recei ved BBptcBht éhe BEtes om gach ofovsRarbtannelmbosli sieown oint Rig .

dumy bit addgti ofpRE0§ESSLN n t data with the bit rate of
66kbps is received. In gad?t?SQE%AFéig §%%5%Eﬁx§ﬁ99ﬂ9#rﬁ§;5%&&9?% to
consi dered t othe dauadofinatsofcalietytisi bly ddieQy X Sﬂﬂgﬁé‘%eé@ert here

I's shown a casedof ogfi uri n% data of two, e.g., L and channel s by
(L+R) data ang (EI-‘R§' Bt ATt&Tc 88e dyrimyh bifis hegioreainy wakps, thée

nunber 192-byte sound unit of the received A3D content data.

Fig. 9 shows another embodiment of fhé dummy bit
addition processipg when A3D content data with the bit
rate of 66kbps is received. In addition, ATRAC 3 RAW
data in this case is considered to be data of a so-called

- Jjoint stereo system, that is, there is shown a case of
configuring @ata of two, e.g., L and R channels by (L+R)
data and (L-R) data.

In a case of.the bit rate being 66kbps, the number
of bytes of the sound unit for two channels is 192 bytes
as shown in Fig. 18. Thus, as shown in Fig. 9, a sound
unit is changed to the sound unit df 212 bytes b& adding
a 120-byte header and an 8-byte footer és dummy bits |
before and behind the 192-byte L/R sound unit of the
received content data. |

Fig. 10 shows the dummy bit addition processing when
~A3D content data with the bit rate of 105kbps is received.

In a case of the bit rate béing 105kbps, the number
of bytes for two channels (L/R} is 304 bytes, 152 bytes
for each channel as shown in Fig. 18.

A sound unit of 152 bytes is changed to the sound
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f the sound unit for two channels is 192 bytes as shown in Fig.
ig.b¥hﬁz,oas showmn in Fig. '9, a sound wunit is changed to the sound unit
of 212 bytes by adding a 120-byte header and an 8-byte footer as dummy
bits before and behind the. 192-byte L/R sound unit of the received
content data. Fig. 10 shows the dunmy bit addition processing when A3D

cont ent data ] | te of 105kbps_i.s recelved In a case of the
bit rate bei ng% t%ezth{ li'bﬁ%st' fd (R rChanpebs sas | sIRpwnsig04

2
bytes, 152 byt fmr eq%*&tcfi@n% s%'iuﬁfQMhﬁ bl b ol Bondn sy Nd  uni t. of 15
bztes S cha%ge? to the sound 44 unit of 212 by tes‘%n ea ﬁ% # t%and R

channel s as skb@ided to dhel@oundaturiig t;:ef saanéhd:mélzwj b&?@f?lggﬁg%@l ai S

h dtoth und n|t of tes addi ng a e he
20-byte padd! 03 anHeRRE nd A0 St BadRiggmap bidh Gt fpacesrand he
152-byl e sounduniiy! baks bbeoraCsntebAIRS ML Vs A e Fdynd Ly 2lieVEe L e

du bit addition processing when A3D content
94Eg%s i s recéhgegiecelived 83Pecontemd iattar.at e bei ng 94kbps, the number of

/ tes, 136 b tes for each channel as

5%233 ifﬁr Fit\gl;vO ggan ?w% g%’rf’f"s fz-z’f’s ed tMQ%%@hmlt
a I S

of 212 bytes mBpeaefitehtlaapd Rith Qﬂ% $id F]% @)4}!: » %ﬁco%;[ esds'by

sound unit of each channel is changed to t sound un
adding a 12- byte BBadefase §6- bheebpadaiateg bﬂdn@ngakhxkg ftors efungsedumy

R e R LR R R TN R LR
for each channel as shown in Fig. 18.

A sound unit of 136 bytes is changed to the sound
unit of 212 bytes on each of I and R channels as shown in
Fig. 11. That is, a sound unit.of each chaﬁnel is
changed to the sound unit of 212 bytes by adding a 12-
byte héader, a 56-byte padding and an 8-byte footer as
dummy bits before and behind the 136-byte sound unit of
the received A3D content data.

In Step F204 shown in Fig. 6, the MD control unit 21
allows the dummy bit addition unit 30 to perform the
above-mentioned processing. ,

The dummy bit added A3D content data is transferred
.from the Flow éontrol unit 31 to the recording processing
system as Step F205, and is eventually recorded in the
minidisk 100 by the recording/reproducing unit 25 through
the processing in the encoding/decoding unit 24. An
operation of the flow control unit 31 will be described’
later.

In a case of the content data supplied over the
transmission line being *E (CK, PCM)", that 1is, the

compression system of the content data stored in the
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allows the dummy bit addition unit 30 to performthe above-nentioned
processi ng. The dummy bit added A3D content data is transferred fromthe
flow control unit 31 to the recording processing systemas Step F205, and
is eventually recorded in the mnidisk 100 by the recording/reproducing
unit 25 through the processing in the encoding/decoding unit 24. An
operation of the flow.control unit 31 wll_be described later. In a case

|
of the content-ddtd ¥s dpiid D_cﬂ/é‘Fech'r’rE“ b5 W%@‘P%ﬁ from *té'éﬁ’—‘ngo" Ed(iCIr?the
PCM ", that I%,orn%ﬁ%ssq.@mrs%%sﬁé&[‘ Lﬁ(%{rﬂ&? £ lﬁé;néggé g8 ?%‘ﬁréﬂgeﬁl

45 primary recording nediumis di ent fromthe “Conpres :
rqui red 1¥or tthe sdedddiskr dodr,diong tire die rate disknighdr Bah hendipifrate

is higher than_the bit  rate required for the case of yecording [n_the

ni ni digsk 10075 hE&&HlE&%h eqfé’@nﬁaésesiqﬁw J%ey%q@%nsarm e’@%@lmlmh;élosk e
rocessing is v 6 ' J a ecr .

!Os, t he dgcryét@ ?ngﬂﬁ:ﬁﬁl tgﬁZ%SgibgﬁaIl%?l(%vvec{?(a]];Itlloer %%%#%P%%ﬁ%“%r%%%s%Q%gi of ™% {CK,

E (CK, PCM }"proReNsiog tike advaneed dat &ty eood hag f Brd €L YOsle by the

receiver 26 and is then captured in the cache menory 29. Then, the
decrypted con 8ﬁFYB(%E"8n(“P ats 1syr dher dacryrtdnhdirio&cha rallawed 31

W Lhout passieg pbibeeuahshBeoBRBESSIAND din 4] MY GLL afdien Uy 30

and is then transferred fromthe ow-cont r_oI uni’t _ ecor _
processi ng syShefhascenépnE20atal stireiam thedsds ineddisrdEasf dimg processi ng

system the PEULSRR 5o dhArTL LSS, Logkln o Sacigal doced ng Uit 20 arce

and is recorded i nThég, thedaskr#BRehlY cbi®ent data (PCM) is
transferred to the flow control unit 31 without passing
through the processing in the dummy bit addition unit 30,
and is then transferréd from the flow control unit 31 to
the recording processing system as Step F207. 1In this
case, in the recording processing system, the PCM data is
tpansferred to the encoding/decoding unit 24 after being
subjected to the ATRAC 3 compression processing by the
codec 23, and is recorded in the minidisk 100 by fhe
recording/reproducing unit 25. An operation of the flow
control unit 31 in this case will be described later.

In d& case of transferring the content data from the
personal computer 1 to the recording/reproducing device
20A as described above, a signal processing is performed
on the content data on the basis of the processing shown
in Figs. 5 and 6. The signal processing is summarized as
shown in Figs. 7A and 7B. |

" Fig. 7A shows the processing when a compression
system of content data to be sent, which is stored in the
primary recording medium, is equal to the compression

system of the data to be recorded in the minidisk 100,
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recordi ng/ reproducing unit 25. An operation of the flow control unit 31 in
this case wll be described later. In a case of transferring the content
data fromthe personal conputer | to the recording/reproduci ng device 20A
as descri bed above, a signal processing is perforned on the content data
on the basis of the processing shown in Figs. 5 and 6. The signal

processing is sanggri ﬁg as. shown in Figs. 7A and 7B. Fig. 7A shows the
processi ng wh&f% 8né sTAde 18 Ndmmare dltant thrithil t ordke seequinddch i s

stored in thegopr itRRr AC QL i . i §.eq 1 o. t.he  conpression
o’ itHRI ¥ake B@F%%é’% in ¥pal pidisk 436&531

system of the data to be reco e mnidi nd the bit rate

is not nore than t@s bhisraase,eqhis eherdyytdd amase pfcd,ﬁ%géigé@ in the
m ni di sk 100. In this case, the_ encr. pgpq ATRAC 3 conpressed. content data
"E (CK, A3D)"°PRteph:dpbaifE (CEnshis®di'ods |9ent & ithe stiirdmoies e ng
converted, -angihs LheR¢SyppLi rqd.t econdary recordi medi-.um si de
. equi pnent (the recorging?rg%$§ E%¥%635%C%€ V50 éaﬂ' , %%\%E%P :

recor di ng/ repsepptied tHeward 204, sebendagkyHRbrAR Amei G REsed data is
decrypted into tfe conpressed data "A3D', which is then converted into the

dummy bit add@WRBFREe{ERe Facarding/weprodycing deviee QOA)y tTher he

m ni di sk systgm r PN G ' caofr i .he .mnidisk 100. The
above- nent i oned E?ﬁCﬁéggﬁggng??§8¥§d§?15§iﬁgﬁﬁ%ﬁ %8 hé e Gharypte
processing, i3REVI hgcempresséar daehf iei deeyypitedhantioRiHd ickthgraansder

pr ocessi ng, educj, a transfer tinme and solving a problemonthe
deteriorati oné%ifaa g%?md Witfhids Bhenusenypripd dnitei il Gunoly tHd need

for the processdd® é%ﬁﬁbé@sed data "A3D{md)" to meet a conformity to

the minidisk system, providing data to be recorded in the
minidisk 100. '

The above-mentioned process has effects of
- simplifying the transfer processing, improving a transfer
efficiency by the simplified transfer processing,
reducing a transfer time and solving a problem on the
deterioration of a sound quality, because of an
elimination of the need for the processing such as

- decryption, decompression {(conversion into PCM),
recompression and re-encryption in the primary recording
medium side equipment.

Fig. 7B shows a process of the processing in a case
where the compression system of the content data stored
in the primary recording medium is different from the
compression sysfem required at the time of recording in
the minidisk 100, or a case where the bit rate is higher
than the bit rate required at the time of recording iﬁ
the minidisk 100,'a1though both the compression systems

are equal.

In this case, the encrypted compressed content data
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decryption, deconpression (conversion into PCM, reconpression and
re--encryption in the primary recording nedium side equipnment. Fig. 7B
shows a process of the processing in a case where the conpression system
of the content data stored in the primary recording nediumis different
fromthe conpression systemrequired at the tine of recording in the

higher than the bit rate
Toquirea ar i ndt (G LR bk, [ e d 8RS kvoked EnSogATB0E ( he
ressi on SyEIENEhiEe BSUBlrthdr tdbSofage déBS 98§¥8 £HRTPresse
ggm)ent dat a ?"E (CK, A3D)" %r "E (CK (,3 s mg ?Zd nto A3D or

aDT, which is mnﬁeﬁﬁiﬁnkanKQkixngﬂESE@M)daba edeﬁﬁﬁméﬁtztannbﬁLo | i near
PCM data equi v o} essed data Then, the PCM data is again
encrypted w t "&%ee F‘Sﬁ]é@tﬁt g%rh e GEM paga 1shagAinsennsEptednt . to
the transm ssiwanh ith A ick oMY Uty -sElp KedeI& Put %igﬁoggagﬁfn ]
recordi ng medi um si de equi pment (recording/repro uci h evice 2 Then,
in the recor&emd/ ft@pr%dfimiglandxﬂs:le)rﬂ%neﬁ hendnts ypredidal 2yl Supp@gerpt ed

nto non-co S R whi ch s then . subjected to the ATRAC 3
l:orrpresm onnggtg’c%s "&% d:er?é’ ng PR i A heneRt i ni di sk 100.

In a case of t(litecbl.‘r@ﬂ. fg@'ﬁ:e?&*o%@iﬁﬁ_‘f d@ﬁl%ebm an }tégeC%aphg range of

the process shown in Fig A, the Tprocess €énables to
r ecoPd t he coNEERTALSY Febrodvelmoniddivsicel GDAM tithd heneepet e ngatgpigduci ng

ce Aflow control in the.
devi ce 20A. 6 Ekgﬁ %8”&5%' %nd%%%ﬁ;aggwglgéégﬂgCM, which is then
recordlng/repro ng devic

subjected to the ATRAC 3 compression prdcessing,
providing data to be recorded in the minidisk 100.
In a case of the transfer of content data beyond an
: executable range of the process shown in Fig. 7A, the
process shown in Fig. 7B enables to record the content

data in the minidisk 100 with the recording/reproducing
device 20A.

6. Flow control of data recording device

' A flow control in the recording/reproducing device
20A will now be described. |

When the content data received over the transmission
line is recorded in fhe minidisk 100 serving as the
secondary recording medium, there is a case wheré the
content data stream fails to be processed successively
for writing onto the minidisk 100 as data to be recorded,
depending on a transmission bandwidth of the transmission
line and a bandwidth of input to the secondary recording
medium.

When the fransmission interface is assumed to be a

USB (Ver. 1.1), for instance, a bandwidth of 12Mbps is
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20A Wi I'l now be described. Wien the content data received over the
transmssion |ine is recorded in the mnidisk 100 serving as the
secondary recording nmedium there is a case where the content data stream
fails to be processed successively for witing onto the minidisk 100 as
data to be recorded, depending on a transm ssion bandw dth of the

transm ssion _|ine and ? gandmﬁdth of input to the secondary recor di ng

medi um Wen FHE“FP%HS ebﬁq|ﬂﬁ§QQQﬁ¥qsP%ﬁQﬂ#ﬁ%h;ﬁSFbim;tﬁ$fiovar. 1.1),
for instance, ngwirehieh %@ﬁ@p ' e e Lle_an e cyjve
bandwi dth is Isf%r% fahegwilgbaf%fgrml v?ﬁéu% % és%érrrﬁe ?%a%o%@%%ﬁyaggaﬁeﬁpapl ty
of the cachecasher peR@rgndohandrboiv daich idatd ansleriesedF08ut PeokheERLY e

26 to the cache nenory 29, if taking a transfer of data in.excess of an
i nput buffer SPZEIEPTI KA tecdhfecachy mameIsHid dekfittaiing na paranstibar

when recei vedaeo t sda kSN I at %ﬁéi itation,on the
bandwi dth is ?ﬁc?gggeé? F%Cct?%rsrpg)r%l- s%glnmvﬁitﬁ g)d;f%éerd o%fz%o r_@é%e’ae‘a%%‘é‘?r I'n
addi ti on, wheR6alntenebepsifierattibe .cadhe pmroiionladd, tuhdihers@oondary

recordi ng nediu the minidisk 100) is conducted at |ow rate, successive
writing gftencﬁgtéﬂgsdg%@xéﬁuPSBrQPmPH$ﬁﬂQQSHﬁﬂnﬂﬁﬁﬂmnﬂ kiwi taobemton

: : : . ' . . . 1 ow -
enbodi ment br{R8Spana rakeq a,! 1o d, l.zation adopt i ng .
control as fo?lﬁomg.nsgég?a?i cgl ]'1.515?_-\%%%%& t%tél. <o taen%od-‘atwaiq%fhaq ase _r%%el ved
by the recei vepmpBessedi dataen transferred to 'the cache nenory 29 is once

i er ' he, cache nenory 29 after being decrypted by
fhgred I n anot her fggéggigionE %hen a transfér from the cache memory

29 to the secondary recording medium (the minidisk 100)
is conducted at low rate, successive writing often
becomes inexecutable.

In this connection, the present embodiment brings a
high rate transfer into realization by adopting a flow
control as follows.

Specifically, while the.content_data that is
received by the receiver 26 and 1s then transferred to
the cache memory 29 is once stored in another region of
the cache memory 29 aftrer being decrypted by the
decrypting unit 28, and is then transferred from the MD
control unit 21 to the recording processing system (the .
encoding/decoding unit 24 and the codec 23) on the basis
of control that is performed by the flow control unit 31,
a flow control according to the cbnditiohs of each part
is required between the flbw control unit 31 and the MD
control unit 21.

A description will now be given of the flow control
when "E (CK, A3D)" is supplied over the transmission line,
that is, the decrypted and dummy bit added ATRAC 3

compressed data is transferred from the flow control unit
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decrypting unit 28, and is then transferred fromthe MD control unit 21 to
the recordi ng processing system (the encoding/decoding unit 24 and the
codec 23) on the basis of control that is perforned by the flow control
unit 31, a flow control according to the conditions of each part is
required between the flow control unit 31 and the MD control unit 21. A
description w,ll ,now.be,gi ven of the flow control when "E (CK, A3D)" is
suppl i ed ove\rMBf'lhé:%t\ré\:l s s SOFEA &A% 12t - is., the decrypted and dummy bit

added ATRAC 3 conphes$Qd ¢alsd i Sd IHBIE" omt ' ntrol_upit 49
31 to the MD control unit 21. In this cadsaei,ﬁ;%i hgav\hhifné#ggvf%ﬁ%\g%lﬁtgs
transfer is performed ih response ttw eacth aff S4B tiedh ass aa dddea

request XARQ fromt he. control _unit 21 to the flow control unit 31, as
well as a byt ’éegPﬁEtxﬁgg,Q IOy fee MD qandizodauaidgh Rl o e stlel st r eam

dat a DATA frogbhleolf cantral It t bt‘d%lee unit_21._ Figs.
12, 13 and 14 show a Pﬁ%tngﬁéhgrst %:é%la%c%asace) L@éﬁgp‘g&ﬂ n%-i%émsaﬁeﬁ/,
Figs. 12, 13 ahdck4APEBvadd a coopriesseds stivsang ddtal DATN G @ W | cal

val ue (a poi \r/]\#l of ti;:reé corr SB?lndi ng to.a bit timng (the transfer clock
ACLK) is showh 8 PRBUOBpePRiEstlstogdbsr MyQontgodnitigt 124 ¢ his case, the
data transfer is peiherned | pens he. . r St fromthe
MD control unit 21 t% thedfl g\:/,’v %gﬁt rqgl %lﬂltrcl)i%t %3%-;&%1 nct%%g%déi-tn;(%Rr% escfr% XARQ
i s asserted, Brapegprionlntidendaligm Fligs.t n2nslisssind 14 pe-osucie as t he

DO AR g AR hedTe! st vaate T S
of time) corresponding to a bit timing (the transfer
. clock ACLK) is shown at the upper most stage of each
drawing. '

In this case, the data transfer is performed in
response to the data request XARQ from the MD controll
unit 21 to the flow control unit 31. When the data
request XARQ is asserted, a-reception of data from the
transmission line such as the USB is performed, and the
flow control unit 31 starts a transfer of the compressed
stream data DATA to the MD control unit 21 in
synchroniiation With'the transfer clock ALCK, whenever 2
bytes are reserved in the cache memory 29 for decrypted
data (the compressed stream'data DATA) to be transferfed
to the recording processing system. At the same time,
the flow cbntrol unit 31 outputs also the byte sink XABS
in byte units. |

Assuming that 2 bytes are reserved for the
compréssed stream data DATA up to a point of time "n+3"
when the data request XARQ resides at a point of time "2"
as shown in Fig. 12, for instance, a transfer of the'

compressed stream data DATA is startéd from a point of
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synchroni zation with the transfer clock ALCK, whenever 2 bytes are
reserved In the cache nenory 29 for decrypted data (the conpressed stream
data DATA) to be transferred to the recording processing system At the
same time, the flow control unit 31 outputs also the byte sink XABS in
byte units. Assuming that 2 bytes are reserved for the conpressed stream
data DATA up to a point of tinme "n+3" when the data request XARQ resides
at a point of tifige "nFd" panshdibe bytm @inde XARS issabsceoutptttedf eraef

the conpress ta DATA IS tarte fron1 0|nt of 50 tine "n+4",
and the byte gﬁﬁahxiggkg% S-S Ast Rfidn§ ntR ISR EER ot T @mt a of

1 byte is traasMeBred fs&rﬂﬂihr@n'ﬁiﬁ%ﬂlfbrﬁmqm HHZ &l s f"bicﬂ& ]%a&@fer
clock ALCK, and the byte sink XABS is al so outputte accor di ng

timng of | owdBAdEhesbiites sink éﬁAH%é.Estadrsto cfutiphet ted@nad@ording heyna i n

Fi 12 suc e_da tra fer erformed as shown in Fig. 13, for
ingtance. hbmﬁ?@ibé 8%5& #ﬁéaa%?a transfer to the MD control unit

21 is tenporarily, Aﬂtgrruﬁbe@tgngb@ %ﬁéﬁtrdﬂg SNGR5Pf Eiﬁﬁ-elv pg
processing systemfroma point of tinme "n+36".as shown 1n Fi

consi dered t oSBEcasgave @ﬁ§ﬂetrh95d&¢al$ramﬁﬂ@mmmminaarnhowﬂBBJtﬂﬁn§n1B§Lon
line is too laLg, Lt Qné tuation that the transfer fromthe receiver 25 to
the cache nenory 5@ 00 late occurs. In this case, as shown in a point

of time "n+38" in Nﬁvgltlﬂs hBguhkawtaar! il WRith %%éﬂf@:ﬂ%%@ .
transfer by stopping output of the byte sink XABS. The NMD contro unit 21

in this case @& 78Ritnal imetempashsilys interrupted according to

circumstances of a receiving processing system from a
point of time "n+36" as shown in Fig. 13. It is
considered to be a case where the data transfer from the
ﬁSB transmission line is too late, or a situation that
the transfef-from the receiver 26 to the cache memory 20
is too 1afe oCCurs.

In this case, as shown in a point of time "n+38" in
Fig. 14, the flow control unit 31 terminates the transfer
by stopping oufput of the byte sink XaBS. The MD control
unit 21 in this case recognizes that the transfer is
being interrupted by the fact that no byte sink XABS is
acquired, in the pertinent transfer period'of 1 byte.

Thereafter, if the transfer is resumed from a point
of time "m+1", the byte sink XABS is outputted in a 1-
byte periéd in this case, so that the MD control unit 21
captures the data in the 1l-byte period in recanition of
this data as the effective compressed stream data DATA.

On the other hand, when an interruption of the
transfer is required according to circumstances of the
recording prodessing system, such as a case of needing to

interrupt the transfer temporarily from the flow control
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being interrupted by the fact that no byte sink XABS is acquired, in the
pertinent transfer period of 1 byte. Thereafter, if the transfer is
resuned froma point of time "mtl", the byte sink XABS is outputted in a 1-
byte period in this case, so that the MD control unit 21 captures the data
in the 1-byte period in recognition of <this data as the effective

conpr essed streag1ggtg DATA. - On the other hand, when an interruption of the
transfer is redurr BEor8RAGNE0 LI A ireRgdcds tdme if the xpegssing

processing syskemtcsbaingsiAteatheOhiATAdLRd 1hd, IALEHHN IS HADSST

tenporarily fromthe flow control 51 unit or reasons of atr

of the processbnrodfunstoldi hgrinhhateke thienitdiasls £E30 byf G tidish@peengt he MD
control unit Eﬁ tgrginates the_transfer by interrupting the data request
XARQ In a pettBdioFat FRguesk188R@own in Fig. 14, for instance, if the

data request XARQ i§ &epetfPodtbr Rimb' af$h8H LEY st_[(])']if g Qgﬂp?éo;gea”d

accordingly, the flow control unit 31 stops outpu d
stream data Drdvanece, the tiyeedatakrXdBSstnxarepasseeito thepff 4 state of

the transfer LE ugﬁt. It is a matter of course _that the data request XARQ
is set to "L" Ié%?ﬁ PINEREYRFt 1% LYFBRaneEfw RRdpacerEdingdyt.hdhy dtessi ng
of the recorghierdl OSESEi 1P S¥§ h fer, .of e
conpressed stream data DATA is r%%ﬂ%%gﬁuksageéggigéggg %&g%'ﬁﬁgeFWhnsfer
bet ween t he fdavia RAPA rand uthe BgtansinkeXABscont rekpuhise 2b ke kgsmade

I nterrupted fl.exibl cordin o the circunstances of the receiving
processi ng syStent oft t r%’é%‘?ﬁ’%?f@ broeest nglbyifem makier of Gaunseow

control pernmtifatd tHeqmed I Redst ear@t Bt sapster «#ergpding AR el of the
an allowance will be made for the processing of the
recording proéessing system, so that the transfer of the
compressed stream data DATA is resumed.

As described above, the transfer between the flow
control unit 31 and the MD control unit 21 may be made
interrupted flexibly according to the circumstances of
the receiving_processing system or the recording
processing system. That is, the flow control permits a
regulation of the data transfer depending on each of the
bandwidth of the transmission line and the reception
pProcessing or the processing of recording into the
minidisk 100, so that an efficient data transfer is made
execﬁtable.

A description will now be given of the flow control
in a case where "E (CK, -PCM)" is supplied over the
‘transmission line, that is, the decrypted PCM data ié
tranéferfed from the flow control unit 31 to the MD
control unit. 21.

In this case, as shown in Fig. 4, the data transfer

is performed in response to each of signals such as an
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bandw dth of the transmission Iine and the reception processing or the
processing of recording into the mnidisk 100, so that an efficient data
transfer is made executable. A description will now be given of the flow
control in .a case where "E (CK,PCM" is supplied over the transm ssion
line, that is, the decrypted PCMdata is transferred fromthe flow control
unit 31 to th unit-21. In this case, as shown in Fig. 4, the

traol
dat a transf eri/ﬁégc&?&%l?‘om'i R S ivkode XRBEH @dsﬁ’@ﬁaai’srim?hdat?ﬁ-n ?izow
controb uni | oo ern el £ ST SO0 €4 he 1 Cunbolh s

control unit 31 to the MD control I'gs. _
show a timng2dhart in a case of transfer. Incidentally, Figs. 15A 15B,

16A and 16B provide a successive timng chart, and a nynerical{ val ue (a
point of time.) cofr@8pordd@iPng 168 .t HEAand dh&dt ksho®eK tingwhant t i apper

nost stage of h@r awi t K t-he crypt P tream dat a

DATA stgred Fﬁgtghggcg\gﬁggﬁgn&gryﬁﬁi%%%tﬁlﬁlﬁ‘t .g:cef‘q.'orﬁq‘ﬁreqf\éf%w f@%rﬁ‘i‘%l _

unit 31 to th@6BDpronticel ausuiccdbsifve IWRGEHPHHEAM O td il Sats Cl ock

XBCK correspondingl to the L/R clock LRCK. The PCM stream data DATA is
fu

i dentified to'Be"Hatd BRIN&nOE @H&ﬁdepqmﬂﬁ$nqaﬂﬂﬂg?ﬁﬂ(ﬁﬁelﬂﬁﬁ?icﬁs&k to
e L T T L o e
for a 32-data bl ocknpthisdgasehi khel6ebirypRed dane sHret mARANNESA | S
transferred g égédagnig Sréégﬂeigéﬁo%yigbdigaJﬂ€§ﬂi€§?w£§%m\ﬁﬂéﬂ}féa

control unit 31 to the MD control unit 21 in

synchronization with the data clock XBCK correspondingly

to the L/R clock LRCK. _

The PCM stream data DATA is identified to be data on
an L channel when the L/R clock LRCK is set to "H" level,
and also to be data on an R channel when the L/R clock is
set to "L" level. Each chénnel based on the L/R clock
LRCK is supposed to hold for a 32-data block period,
while 16-bit PCM data of each channel is transferred
afﬁer an insertion into a 16-data clock period, which is
the latter half of the 32-data clock period.

While a transfer of 16-bit data of the L channel is
performed in a period from a point of time "0" shown in
Fig. 15A to a point of time "31" shown in Fig. 15B, the
16-bit data is sent in synchronization with the data
clock XBCK in a period from a point of time "16" to a

~point of time "31".

If an input of data to the MD control unit 21 is
performed in synchronization with the-L/R clock LRCK in
sampling frequency units, a transfer of the content data

to the MD cqntrol unit 21 occurs in real time. Thus,
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the latter half of the 32-data clock period. Wiile a transfer of ;6-bit"
data of the h channel is perfornmed in a period froma point of tine "0
shown in Fig. 15A to a point of time "31" shown in Fig. 15B, the 16-bit
data is sent in synchronization with the data clock XBCK in a peryod from
a point of tine "16" to a point of time "31". If an input of data to the

MD control unit 21.is erfornmed in synchroniza}ion with the L/R cl ock LRCK
in sanpling PPEYTERSy tg‘ﬁitt &he, It/ g gefastk JRGEd g rterito dog N timéseadD

I it i | fide. 53 ,assumi t,the_L/R cl ock
PR T ooty MhoRCad & SAnpling eFbanbily, 3 AR RE ML 10d¥ 4k Teics) &
ti mes as nuchasasheheendaltitiemsrivil beb%n%M§Hﬂtd(tﬁ&ﬁﬁﬁgf”tﬂé“béﬁﬁg t

data to the control unit 21 at high rate. Wile Figs. 15B an show a
peri od, durikgéﬁﬁiéﬁ thge MPCRPRtrOdmuiita 29ABA itslaly aretfeer r ed successi vel y,

the flow control bt 3% Ler m.pat t transfer by stoppjng output of the
data cl ock XBCK aswgﬁgﬁn%%thrggglgédiE%g ?@5 eQMﬂgg}Q4;34qéiﬂﬁeﬁh%ﬁhdata
to the MD conthel POMi t2éami atanparar iky than@FdiHRl Ml dNg e t

ci rcunst ances_of the receivin rocessing system that is, thet ansfer of
data from thef ??Bﬁgﬁ;sgpé% Bﬂnéergipéﬁeﬁaiéﬁ ftaransifiegt oy estapping

' ' h t g iyer 26 to.the cache memory 29 is
foo I at e ocouy SPar TRE FRECARFACFLAgK, KR, K3 qPovidn Fashoreran i the
transfer is beasg wheeertheetraysrbe bactathatonehdav®d onio1BHH 1

acquired. Thereafter, when the transfer is nade executable, the ow
cogtrol unit 31 {%@395§r%%3 bt prrustefihacgarding $ok tRBCK Lactms tam oeas UNes

the transfer.opfthder&&Mving processing system, that is, the transfer
cf data from the USB‘transﬁission line is too late, for
‘instance, or a situation that the transfer from the
recelver 26 to the cache memory 29 is too late occurs.
'The MD control unit 21 in this case recognizes that the
transfer is being interrupted by the fact that no data
clock XBCK is acquired. -

Thereafter, when the transfer is made executable,
the flow control unit 31 resumes the outpﬁt of the data
clock XBCK and also resumes the transfer of the PCM |
stream data DATA in synchronizatibﬁ with the data clock
XBCK on the basis of the L/R clock LRCK. The MD control
unit 21 captures the PCM stréam data DATA in responée fo
the data clock XBCK and the L/R clock LRCK.

Whenever the PCM stream data DATA having been _
inputted to the MD confrol unit 21 reaches a data size of
an individual sound block, the compression processing by
the codec 23 is started. In a case of the ATRAC, for
instance, the compression processing is started whenever
512-word + 16-bit data per channel is stored in an iﬁput

buffer memory arranged for the compression processing.
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stream data DATA in synchronization with the data clock XBCK on the basis
of the L/R clock LRCK. The MD control unit 21 captures the PCM stream data
DATA in response to the data clock XBCK and the L/R clock LRCK. Whenever

t he PCM stream data DATA having been inputted to the MD control unit 21
reaches a data size of an individual sound bl ock, the conpression
processing by the _codec 23 is started. In a case of the ATRAC, for

i nstance, the conpfe®&Tissidiesiine i taken fen ﬁh%n@@mpressiomord * 16-bit

data per chan b ffer rran t he
conpr essi on p?gggggﬁﬁggfg% 5&5@Qﬁ1ssr% e % ﬁ%mmﬁ fb?ﬁeg ﬁ58e55|on
processi ng i s*$sppndetlbokbeizsanpl ipg <1190k pay 'd&i'otéé'%%@% ize" *
1/2 * 1/N. N denotes a value in a case where the L/R clock LRCK I's set to

be N tines asCagfchhg¥e: fdesInR iHpdk dRBEcis seticberbdeld tboee. asn
on of two channel

addition, 1/2 used C f ed for the I es

data in a tln%thv?Eign%n%%ﬁlng¥ﬂu e%ﬁ?ﬁ?*ﬂ%ﬁﬁﬁ?? %R%édaB?v?he 2R cl ock
LRCK within a@disglibayabl/e dsnesed Bd&hdggﬂbfléﬂﬁéé@u§§§ Qe termnation
of the transfer by conpression rate Ilimtations. That is, 1n this case,

there is theo?%WPEEFF}OHOOfné@@1Rhﬁnﬂﬁﬁrdﬁhatimaart&mﬁediwuslom haener .

circunstances of r cessi st Thep, eve a _case of
the transfer of th&elﬂg ggt Fddeién:% (%last%a%%‘A'F%.eet% fter%’rf\swht fi'1 be nmade
flexibly int ewiumadthecambwgbu@ 2 g r@@i@'&ﬁﬁiﬁioﬁé"%é&@é@rﬂés' on
line and the yece |on grocessin system In addition, a high rate -

transfer is afebnHRatipBsetpkbe ﬂ&ﬁfQQ;hﬁ1QﬂmnﬂaﬁfiﬂntﬂﬁiﬁjFQclock LRCK.
Accor di ngly, limitations.

That is,. in this case, there is theoretically no
need to interrupt the transfer due to the circumstances
of the recording processing system.

Then, even in a case of the tfansfer of the PCM
stream data DATA, the transfer thereof may be made
flexibly interrupted according to the circumstances of
the transmission line and the reception processing system.
In addition, a high rate transfer is also made possible
depénding on setting of the L/R clock LRCK. Accordingly,
an efficient data_transfer is made executable.

Having described the illustrations as the
embodiments, it is to be undérstood that the present
invention is not limitéd to the above embodiments.

For instance, target data for the transfer from the

~ primary recording medium to the secondary recording |
medium is not limited to the SDMI contents as deséribed
above, and various kinds of content data may be also
widely employed. |

The primary recording medium is also supposed to be

available in various types, in addition to the HDD.

55



an efficient data transfer is nmade executable. Having described the
illustrations as the emnbodinents, it is to be understood that the present
invention is not limted to the above enbodi nents. For instance, target
data for the transfer fromthe primry recording nmediumto the secondary
recording nedium is not limted to the SDM conterts asldesgrlgﬁd above,
and various kinds gf content data nay be also w dely enpl oye e primry
recordi ng nediun1ig taf-8o sWﬁﬁ&?édoﬁbqﬁyr%%u%hQﬂﬂﬁhqrﬁ@Qﬂ?iﬂ@ytyges in
addi tion to tPechPRingbRehlulS afd Bhee's «XorRUr tyfe segondar

recordi ng nedlun1anén?he segbn ary recorg:.'fon r@@ 1HEWEIQ%A are

al so supposedequlpmeHVaBDabhrelalswa@upwbddaﬂtb b@tévaﬂléﬁiémhﬂ'n1ted to
the mnidisk and, the_ m nidisk recording device. The secondary recording

medi um 100 naYohLoRRetTReR: VWAtheptrieinge l@muwv;tq H-‘éle mmismmwa RW
various kindsggd ﬁ?ﬁ?&is afgéoﬁggnghﬁevh g E@H %ﬁ? econdar r%§0{d|ng
medi um si de equi pnent recordi'ng Vi bl e
with these nﬂdea@iuma!/imgmapnbeonhd CheRrpr enenco-RyeNtneN Daérmuﬁfﬁ %r?é ated
to the SDM - recordi ng/ reproduci ng device 20B, it is to
under st ood t ‘f %F‘%SQWP RWy\BRELOHS g QFEsmempgm ehnds and aitsf er of
the content I@ﬁ@-tcmﬁ@§ r@ﬁQfQéQ Aasgg gagbﬂﬁlﬁ ZOBE cording to the
present invention as has’ been ers 0 rom iption, in a
case of treu&ﬂuipmegmtm@AauQYehé daracbramnghaedaba Ehﬁﬂﬁﬁ@¥ device on
the primary recordl ne %g15|de to the data recording device to record
the content &M ith these media.

Hav1ng mentioned the present invention also as
related to the SDMI-compliant recording/reproducing
device 20B, it is to be understood that the present
invention may be also appliea to a transfér 6f the
content data to the recording/reproducing device 20B.

According to the present invention as has been

.understood from the abové description, in a case of
transferring the content data from the data transfer
device on the primary recording medium side to the data
recording device to record the content data in the
secondary recording medium, the data compression system
and the bit rate that are conformable to the data
recording device are compared with the data cbmpression
system_and the bit rate of the content data to be sent,
so that a required tfansfer bprocessing is brought into
realization according to a result of the comparison.
Specifically, when the data compression system of the
content data to be sent is equal to the data compression
system that is conformable to the data recording deviée,
and the bit rate of the content data to be sent is not
more than the bit rate that is conformable tp the data
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secondary recording nmedium the data conpression system and the bit rate
that are conformable to the data recording device are conpared wth the
data conpression systemand the bit rate of the content data to be sent,
so that a required transfer -processing is brought into realization
according to a result of the conparison.. Specifically, when the data
conpression systemof the content data to be sent is equal to the data
conpression $§EPERLEFafleVd Ceonithemsondend dataldis seacorak nit dévite, and

t th the bit rate
that i s conforhePAcFIBEER' cibRcke it ,ang't%e{‘ﬂ"-ceanr&’@eco%a”wem@ o

sent as it isdaba fibereschyptednC @HRr geLRndMYA rdcrai ‘h%] &ssed
data is recorded in the secondary recordi ng nmedi um after e reqU|red dat a

aﬂdltlon procE§§|H@quérﬁérﬂéiﬁeédggzgh@ pc@@F%Essen;g?gﬁ?ggg?g?ﬁgnagz?%g of
Ine thi's caseconBbestas BaRaHBONcBnT bR 180, Ssather Simeora i (iR of a

conversi on i nthe hbe-&edhgptad EeatkNIhaned daits @@bdﬂﬁ%ﬂq*ﬁbvfﬂgld%f
sent in the conpressed data format over the transm ssion’ine, so tha a

hi gher efficHiRycase; ha convensidat aft thestemppessessidafagomidt as a

reducti on of e e.trans I zed. In addition,
a probl em suc ﬁgéﬁ%ﬁg dgfeglégéY%%ﬁi8P én%8uﬁ&e é&&fﬁ%ﬁﬁbeékﬁbtlﬁ% fance ,
because of nbsrmmxirﬁqﬁﬁfe@ro&ﬂasaagasigpgeﬁﬂcﬁna%hgegﬁﬁﬁ&ﬁgggéa1déggi
reconpression., On the other hand, in a case where the data conpression

system of t hef VI e rRVemt the ot Benseassion dineer sot thedmat e gherm
aggféefﬁgon §¥Eﬁfgﬂéﬁﬁ§ o tﬁgnégﬁggpkedégat@Eaggkgrr%%%E%EnQ.de%ﬁfe’ or
well as a reduction of the time taken for the transfer
may be realized. In addition, a problem such as the
deterioration of a sound quality does not occur, because
of no need of the processing steps such as decompression
and recémpression.

On the other hénd, in a case where the data
compfession system of the content data to be sent is
diffgrent from the data compression system that is
conformable to the data recording device, or where the
bit rate of the content data to be sent is higher than
the bit rate that is conformable to the data recordlng
device, the content data is sent as the state of
encrypted non-compressed data, and the non—compressed
data 1s recorded in the secondary recbrding medium after
the compression processing is performed on thé non-

'compressed data upon completion of .the conversion into
the non-encrypted state in the data recording device, 50'
that transfer and/or recording to the sécondary recording

medium may be realized also as to the content data in the

compression system that is unconformable to the secondary
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bit rate of the content data to be sent is higher than the bit rate that
s conformable to the data recording device, the content data is sent as
the state of encrypted non-conpressed data, and the non-com pressed data
is recorded-in the secondary recording nediumafter the conpression
processing is perforned on the non- conpressed data upon conpletion of the
conversion into the non-encrypted state in the data recording device, so
t hat transfer HRfSliinemadivg side he secondary recording nedium may be

realized al so as tﬁ[the content data' _in the n%r:essmn systemthat is
unconf ormabl e to thé saecdf}ﬁuedr# 5%“7%%’6%?1—@9@&% Leam. dphagasatheof

transferring tﬁé@eitvre@rgrf@t@e@f%{%e 1 &6 é/§§]e@n&ag§(:5¥pﬁ§ﬂ SB@BESE% déta

or non-conpressed data toward ary recor 'um drrve~means
for the pr oceﬁ@it@g towamst d rgpadrelaty eceaiad bndg nnédmﬁums@;ewda:h&aﬁgcor di ng
medi um the d%t cor ding device _controls the transfer state dependi ng on

the reception gsﬁrﬁ’ S iof t??é’?%@éﬁﬁ e nrebreamndatacin ghal
processing St%b@omiaﬁe rERGIAHY o NG, dregl ¢ AL éé’fdn??a& v:.%o t hat

the optinum data transfer and recording " processing IS rea
accordance wi eRntielst ties firsgisfien isimteidpmpnding ansi tige copedbtishes and
the |ike. ordi ng devi ce, characterized by

conpri si ng: rgggspﬁgﬁngegﬁgg'et 3% HETFERIAOR REANT raff stlrt sigkaknsf er

device connecpedckbefifgOstate of the secondary recording medium drive
means, so that the opfimum data transfer and'recording
Processing is realized in accordance with the

transmission line, signal pfocessing capabilities and the
like. '
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secondary recording nmediumdrive nmeans for recording data in a secondary
recordi ng nmedi um decrypting nmeans for converting encrypted content data
havi ng been transferred fromsaid data transfer device into a
non-encrypted state; and recording control means for allow ng said
secondary recording nediumdrive neans to record conpressed data already
converted into the non-encrypted state by said decrypting neans in said
secondary reg@rgisng mediumafter perfornmng a required data addition
processing onsalrd conpressed data in a case of the content data having
been recelved in the encrypted conpressed state fromsaid data transfer

devi ce, e aIIo sald condary. recor,di n nedlu drive neans to
record non- ELOrrpr@‘s ﬁé: a{:dﬁéjﬁjf{i éocfﬁ/er‘%}@d:%q(?)mt%% rﬁ% encrypted state

by said deciyppiriging®ans in said secondary recording medium after
performing a conpression processing on said non-conpressed data in a case
of the content dme@éwomgnw rfegeingse iivii nichela ten sgpit ddamo @ sl essed
data state fraom at.a transfqﬁﬁyqﬁ{ce 59 2. The data recording device
accordi ng t &FTERS r Vet aSBISY $42t°%sai d recording control neans
controls a tr anst%rco‘Hc&tr%/ AEITH MYy TR U CRAO e d P GRSS IMtbHd@hRy | N

said reception neans and a signal "processing state of said secondary

recordi ng n@@uanumwauseqqnﬁaﬁy|neqpnﬁ&ng(medxummferr|ng stream data as the
conpressed data ressedafata al dX?convert € into

non CO
non- encr ypt ed st%FSIQFFQ Wﬁﬁﬂi/ ﬁmf?ﬁy$£ Duar a- ¥R %ds%88E88§y
recordi ng megitemihyiMey MRens 1inSfePrat essdmds2id reeey di igh sedel stream

data in said secondary recordi ng nedi um

device intd a non-encrypted state; and

recording control means for allowing sald secondary
recording medium drive means to record compressed data
already converted into the non-encrypted state by said
decrypting means in said secondary recording medium after
performing a redquired data addition processing on said
compressed data in a case of the content data having been
received in the encrypted compressed state from said data
transfer device, while allowing said secondary recording
medium drive means to record non—-compressed data already
converted intc the non-encrypted state by said decrypting
means in said secondary recording medium after performing
a compression processing on said non-compressed data in a
case of the content data having been received in the
encrypted non-compressed data state from said data

transfer device.
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2. The data recording device according to claim 1,
characterized in that said recording control means
controls a transfer state according to a reception
processing state in said reception means and a signal
processing state of said secondary recording medium drive
means, in a case of transferring stream data as the
compressed data or non-compressed data already converted
into the non-encrypted state by said decrypting means
toward said secondary recording medium drive means for a
processing of recording said stream data in said

secondary recording medium.
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