14 Septenber 2005 SPECI FI CATI ON Data Transfer System Data Transfer Device,
Data Recording Device and Data Transfer Method 5 TECHW $snterrpendd0%ni s
invention relates to a data transfer system a data transfer device, a

- data recording device and a data transfer nethod, which are suitable for
10 transfer/recording of content data such as nusic. TECHNI CAL FI ELD There
Is a type of usage that a HDD (Hard Disk Drive) of a personal conputer,
for instance, is treated 15 as a. primary recording nediumto store

content data such ,as.nusic, whil content data is transferred
to be recorded in a different regg}%gfﬂgégtﬁgﬂm (a secondary recording

medi un) for enjoying reproducing the nusic and the |like on the secondary
-recording nmediumside. 20 In this case, content data such as mnusic
r epr oduced DEtao MinansGae Swpsien s RatasTraGEE@A POohpact DBEac Di git al

. Audi 0) and DVD .(Digital Versatile Disc r content data downl oaded f.r'om
~an -externallferﬁ?ﬁ%@gl%%%‘?l%%oa?‘ﬂeﬂ???gﬁvg‘?%r,c'g PAfcation network, to
whi ch tye personal 25 conputer is connected, is stored in the HDD. Then, a
user connects a recording device of the secondary recording nediumto the

personal cHSHENICALo FI@ERP (duplicate) or nove (transfer) the content data
as nusic 30 with a

stored in the q%gsandvkg rgguceg%the conteq%%gat suc \
reproduci ng device t HAVSE St e vie i tdtas ¢y PERESBi iy medi um
P g
1 14 Septedadia 20@nsfer device, a data recording device and a data
transfer method, which are suitable for

10 transfer/recording of content data such as music.

" TECHNICAL FIELD
There is a type of usage that a HDD (Hard Disk
brive) of a personal computer, for instance,-is treated

15 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
the‘like on the secondary recording medium side.

20 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

25 cpmputer is connected, is stored in the HDD. Theh, a
user connects a recording device of the secondary
recording medium to the personal computer to copy.
(duplicate) or move (transfer) the content data stdred in
the HDD and reproduces the content data such as music

30 with a reproducing device that is compatible wifh the'

secondary recording medium.



As the secondary recording nmedium a nenory card realjzed by using a
sem conduct or nenory such as a flash nenory, a m ni di@@@é‘?"(\;f??{&ogg a
-magnet o optical disk, a CD-R (CD Recordable), a CO-RW(CD Rewitable), a
DVD-RAM 5 a DVD-R, a DVD-RWand the |like, for instance, are supposed to
be avail able. A recorder/player that is conpatible with these nedia

" (recording nedia) widely prevails as a recording .device and a reproducing
device that are conpatible with 10 the secondary recording medium and is
available in various types such as a stationary recording/reproducing
device and a port%bf er%@%ﬁ’ FY rEproudinggradiiBe, aswempRyt cagéh user puts

recording Mﬁzé@%ﬁq}@ixgj’n&lOgeﬁféon&ﬂeigﬁéﬁtgﬁbﬁi:nglﬁfégféi §§adfc0r di ng

to one's preference 5 and one's own equi , in-a case of
gi ving a t hemgny i ca tiienidiskn sdrvkmgeasf at hagnebbeoptdena dassHesari bed - '

above, for _.instance, copyright protection on the content data nust be
" taken into Cc[%)'gi &g? a‘%?%?falaf‘?ﬂ’f%e - RMKESD uBewsitablad,i aePVRgRAM:vi ces
of the sontmvilai 2 SroGhases {HE 1DRCkasE: Rk fankar bigtance 1o
permt the content data to be coplied onto the secondary recordi ng nedi um

wi t hout arsuppestad cto de sdfvwaerlatilos age of the content data in the HDD, a
situation that proper_prptection on rjght of a 25 copyright holder is not
Ao qerast/a g

secured occurs. i ?qﬁﬁe§ reepabiRty Yhfho e€@chni ques as
wel | as  amfeAGe Etdony GRid Y Q»Fﬁféi.;?gpﬁév%%% 49 Méc%fﬁ)ﬂ | ght

protection maintainable so far as handl i'ng of content data as digital
data i s cofeaieed ardhd aedd-ashuridar deaaldedIBIM axSecompatllgi¢ aidhisi ¢

Initiaiévekﬂésséégadg¥?i£§%a% 1&? Aééiéﬁfugﬁﬁ“fg é%ailable in |
various types such as a stationary recording/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
15 and one's own equipment. ' |
Incidentally, in a case of giving a thought to the
form of usage 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
20 delivering services of the content data or purchases the
package media, for instance, to permit the content data
to be copied onto the secondary fedording medium without
any restriction after storage of the content data in the
HDD,'a situation that a proper protection on right of a.
25 copyright holder is not secured occurs. For that réason,
there are proposed various techniqués as well as
arrangements on a data processing such as to make
copyright protection maintainable so far as handling of .
the content data as digital data is concerned, and a
30 standard called SDMI (Secure Digital Music Initiative) is

included as one of the proposals.



14 Septenber 2005 Wiile a data path established by the SDM
described later, it is arranged that after consrderatrkﬁﬁe ?*%%' ght
.protection and general user's benefit (a right of copying for private
use), transfer/recording to 5 the secondary recordi ng nmedi um shoul d be
properly perforned on contents stored in the personal conputer having the
" HDD as the primary recording nedium for instance, such as content data
(which will be hereinafter referred to as network contents) delivered from
and content data

10 t | k., | i nst
(Which will be HOMEF® 1 9RtR cPRFR cas EabILshEdk DYCShea DT Widd &R from t he
package ”Eddé’scﬁil%ki afafé‘f £ P.:é‘ &ff‘ahﬂ@dDYRatt lﬂ%rr ‘éBh%g,ﬁ%.er_%EJ.Q) a disk

drive device, such as a drive, |ntegrate persona
conput er CWOﬁiQDE$IIUHWQDUQV®691@0naadtgdneua&huserpsrbeneflmomﬁuter for
I nstance. Incrq§ rn a_case of ransf rrin% the content. data to copy

" fromthe pri +EFrERﬁLPﬁ%E% a¥sey ne LHRPSEET RECOESd RFarty
recordi By reyl Wa RL? f&@o%ﬂ%%@&i&n 5h8h8aabLSEr Prgé g as foll ows.
C te C

It is.assuned that AT 3 (or other conpression sy npressed.
cont ent damlﬁmém ypereten s tdeoreiDDiBethiengeasohadk pomparwrr ecor di ng
medi um Nor,nal | se of the petwork con&ﬁnts 25 urvalent to

SDM - conpl i n'ilbent %o%ﬁa e KEHRATE TPPY am'g)es& € 8981 ot her

conpressi oR nEtHRIB et s ct?érazeﬁ@raw&t PREEchWRLED b ﬂsi:éitﬁaf%ilf ter
being encrypted with a content key CK by a key encryption suc as a DES,

for | nstandefemgd tohasimbwonntdaonieents) cdaliverddt from assuned to be

stored 6“ Q%éﬂg%llééf¥g¥téég% (”hégﬁ%rsfu tlfﬂsﬁggéethe ngkgﬁt's

data (which will be hereinafter referred to as disk
' contents) read out from the package media, such as the
CD-DA and the DVD, to be reproduced in a disk drive
device, such as a CD-ROM drive, integrated in the
15 perSonal computer or a disk drive device connécted to the
-personal computer, for instance.
lIncidentally, in a case of transferring the content
data to copy from the primary recording medium such as
the HDD to the secondary recording medium such as the
20 minidisk, there arise problems as follows.
It is assumed that ATRAC 3 {(or other compression
system) compressed content data stays encrypted in the
HDD serving as the primary recording medium.
Normally, in a case of the network contents
25 equivalent to SDMI-compliant contents, data thereof is
originally 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
30 content data is assumed to be stored in the HDD.

In addition, on the assumption that the minidisk is



3 14 Septenber 2005 arranged as the secondary recording nedium a case is
consi dered where a personal conputer having the HDD i sT4 SenipebeedPOSo a
.mnidi sk recording device through a USB and the like to transfer the
content data stored in the 5 HDD to the mnidi sk recording device for
copying and recording the content data in the mnidi sk. The m nidi sk has
" been originally devel oped as a nediumfor recordi ng ATRAC 3 conpressed
data, and, in recent devices, is conformable also to the ATRAC 3 system 10
t hat has been realjzed a devel opnent of the ATRAC system Cenerally,
various bi tATEARIYLt 2 (et LCRIRBVRCFPATRLBY BBIAPE. aFaFREBI &Sfor t he
ATRAC 3 sy i Pel Vi -1 he 3;gonpressed
cont ent 15§%§Fg'to qugF%?% i?éf%gﬁéﬁtﬁﬁégéggﬁcﬁég%%gttﬁéﬁé i%g -rate)
shown i n Figpnrg;tddrta restracklislovweseordahy d&aeicesthoohighmabliss '
(reproduci ble) to tqﬁ%ninidisk recordi ng/ reproducing device is two formats
encl osed byt ditih YikfeLAdFRPIERr  BheatenteBlhindahasgoredoingthenat s,
only w gh j t s i A0kPPSind N Lt t data to be
_delivergd gﬁgjig{g%ghqﬁﬁéi éﬂﬂDD‘najé%%éa?ggggépﬁgge%gﬁ%gﬁg %gﬁpressed
dat a ot her nerarding ATRAC A ttoniprastsedinlatize mbnbdiskt er of course. 25

Under these circynstagnces, .a_processing as, shown in Figs. 17A and 17B, for
i nstance, is re eré‘ﬂ'rijf?lfkcézéeg dreen oniginallndeveleReteAf Bata to copy

and recor d relaainl fP HRJIRMS ATed r@éﬂpfc@&é)édiicﬁ@tér?déﬂg‘, {2n! he
m ni.di sk as the secondary recording nedium™ 30 It is assuned that the
cont ent daggcendr devileeshe is conformable also to the ATRAC 3 system
10 that has been realized by d development of. the ATRAC
system.
Generally, variouslbit rate data formats as shown in
Fig. 18 are available for the ATRAC 3 system, ;nd there
may be also a case where the ATRAC 3 compressed content
15 data to be stored in the HDD uses any format (any bit
-rate) shown in Fig. 18, for instance.
_ However, all that is conformable (reproducible) to '
the minidisk recording/reproducing device is two formats
enclosed by broken lines among the formats shown in Fig. 
20 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. |

‘25 Under these circumstances, a processing as sﬁoWn in
Figs. 17A and 17B, for instance; is required in a case of
jtransferring the content data to copy and record them
from the HDD as the primary recording medium to the -
minidisk as the secondary recording medium.

30 It is assumed that the content data stored in the _
HDD is ATRAC 3 compressed data, and besides, a bit rate



HDD. i s ATRAC 3 conpressed data, and besides, a bit rate 14 Septenber 2005
thereof is a bit rate that is unconformable to the ni'th SRRVPEH ng
.device. That is, the bit rate is supposed to be any of 176, 146, 105, 94,
.47 and 33kbps. Incidentally, the ATRAC 3 conpressed data is 5 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 m nidisk
recordi ng device is expressed as "A3Dx", while ATRAC 3 conpressed data with-
a bit rate that |s conformable to the m nidisk recording 10 device is
expressed adrenedyis g it dﬁ?ﬁe"yhaEm‘:FyB’t‘ﬁﬂnﬁpmahl%e?y'O" ¥hejs expressed

as "E (x, Mﬂfnfd&sﬁi?%tlo egE6188 . a @ﬁéﬁrigt'gﬂe'Bl&hgatgrigent

specification. In a ata resulting from decr he™15 encrypted
data "E (x,sugposed rd Hee layy "o 156 expeesseds, - as, "Eﬂ{andE3Gkbp¥)}" Thus,
i f the ATRAC 3 co ressed data is assuned to be "A3D" as descri bed above,
for instance, ALY et 9 AERRC 3 compregnedyfaka #Fth the key CK

i1l b 2 &%ﬁa A f
\c/imecr ypte?n %E %BD)S'“ %f%ﬂﬁﬁg @fwﬁf&%eoégpggéggégggtiﬁgaﬁrO-E]
(CK, A3D)JIn aad;,;,tzzbm m/mcaapmmmssmlda@ammoa pobveatenghaS a

conpressi o sgﬁ{enuﬁpto a qgression systemthat is conformable to the
‘minidisk r GEWQRQq A Rinigisk xpeerdingndeyicpeiont ent s on

ooy SRR S DU AN 17 CHIBLLLERE"AER i 8604 10
bit rate that is conformable to the minidisk recording
10 device is expressed as “A3Dy
Also, data "y" encrypted with a key “x is expressed
as "E (X, y)" for the convenience of a description in the
present specification. |
In addition, data resulting from decrypting the
15 encrypted data "E (X, y)" with the key "x" is exﬁressed
ras "D {x, E (x. y)}". |
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
20 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
25 a comp:ession 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) . |
- 30 In Fig. 17A, when the contents stored in the HDD

(the prlmary recording medium) are supposed to be "E- (CK



(the primary recording nmedium) are supposed to be "E ( 5 14 enmber
2005 A3Dx)" resulting fromencrypting "A3Dx", which is£¥ﬁﬁpmﬂﬁ¥£§§g?

-conpressed data with the bit rate that is wunconformable to the m nidisk
-recording device, with the key CK a decryption of "E (CK, A3Dx)" is
firstly 5 perfornmed. That is, suppose "D (CK, E (CK, ,A3Dx)} _ A3Dx".

- Then, the decrypted data as "A3Dx" is decoded (deconpressed.) for

deconpression i nto non-conpressed data, that is, linear PCMdata, for -
I nst ance. seqgue RAC 3 ¢ essign.wth the bit rate that is
conf or nabl 3@%}3} hérq?ﬁ‘ﬁ%%l%%gﬁ%%r%?ﬁ%{éwge ggwxperwgf"ﬁgdlgn%bﬁe PCM dat a,
whi ch is therraxony esdmshrdsédd ddea CRIPHeER8ILERE 2atA3PKhat Then, the above

conpressed data is encrypted again 15 with the key CK into encrypted data
"E (CK, A3mpconfpyanapie cin sthe enimidisknrecordhng €eutieet owihh the

.transm ssi,on |line such as the USB for ppl ying,to the L ni di sk recordi ng
devi ce. Fi oY 'shac)vée%irlfﬁt@c%%s?ﬁg Ii?n((zlECa‘égb%? p%ﬁvg?'frﬁf%y 20 the
conpr essed getitoidedlat arnd¥ 0L NONsGHPES SSBA{ AR aB i [IcK 20X8P&§ ) OF

transm ssion on the side of the personal conputer having the HDD (the
primary reddP&ng medium). In Fig. 17B, when the contents stored in the

HDD are supposeq,toQ be."E (CK _A3D)".resulti rpm encgr I pg 25 "A3D',
which is the AT%&@ gt(%lrﬁ)res%la@%u%aqagﬁlt?lsth 3}{)35)y 1%!@‘%836 (CK, aDT)"

resul ting f(aesotipaiaqtiddly fabdeconbd&dsisn t Iet6 Onbh ce6mpreataaodses, t han
the ATRAC 3 conpressed data, with the key CK, a decryption of the content
data is fifteaty tger fAgmaar PR4data, sigpotrstance.

10 Subsequently, ATRAC 3 compression with the bit rate
that is conformable to 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
15 with the key CK into encrypted data "E (CK, A3Dy)".

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

Fig. 17B shows a processing in a case of converting

20 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 eéncrypting

25 "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

30 {CK, E (CK, A3D)}" = A3D, or "D {CK, E (CK, aDT)}" = aDT.

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



30 {CK, E (CK, A3D)}" = A3D, or "D {CK, E (CK, aDT)}" = aDT.  Then, the
decrypted data as - "MD' or "aDT" is 14 Septenber 2005 d¥cHRR™PHARpressed)
-for deconpression into non- conpressed data, that is, linear PCM data, for
‘instance. Subsequently, the PCMdata is encrypted again with the key CK
into encrypted data "E (CK, PCM". 5 The contents are thus sent in this
~state to the transmssion |line such as the USB for supplying to the

m ni di sk recordi ng device. As long as the processing as shown in Fig. 17A,
the content 10 data, the

for insta o forned in advance. of sendin

data itsel ?%%é%qufﬁﬁq%gfsfse at%’? ndeacc_f%qlﬁ%ﬁs_g?rha%w% htormabl e to the
m ni di sk r ectpdied@ede\date, QR iifs t Nelfeds oM dded enesr i indidnsat € and
conpression system between the content data stored in the HDD and the

dat a reproduci biSEbgegnemid v rfitg HEM |IGdataldis iencrypied ldgaiaseviofh deci di ng:

on adoptin h N hown.n Fjd. .17 a [ essi on processing
“will be entgpés?g%r t%o%et é:ogr%i‘ﬁréﬁpsq?ﬁ éic%rahi r% Vi cﬁg&wg‘o’ '.that t he cont ent
data i s recordegde kohlten¥shiades khfd &eliei D AW 4 ELL 148 GHde

conpressed data that is conformable to the m nidisk 20 recording device, as
a matter ofrasgmdsesippndiae suehy asaddreofUSRKior sunpigniingsiton the t he PCM

dat a forma]tniﬂidi RV‘QeicBr'(:iii%' ﬁél%.ctehe PCM data is the- non-conpressed dat a, |
and hence, 1s subject 10 restriction of a transfer rate depending on a

bandwi dth of thas23chgaasnithel proldere ity a0 dHv handy dtiyof ddie
secondary _recording medium In particular, the mnidisk recording device
needs to | hPpEtanfe.cdht BRELeEMEd Ans @iVianGe 24t isemdinia frhes sotend:

I;g?g Blg%'l %%9%; h%gl gagﬁgkfﬁéﬂ% (@' bTE su%@)lialetit Qd Wl 3D rmat

that is conformable to the minidisk recording device,
"even if 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

15 case of deciding 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

20 recording device, as 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

25 transmission line and an input bandwidth of the secondary
recording medium. In particulaf, the minidisk recording
device needs to input the content data in synchronization
with a sampling frequency, so that a real.time (a time
equal to that taken for reproduction of music and thé

30 1like) is required for a transfer from the primary

recording medium to the secondary recording medium.



30 kike) is required for a transfer fromthe primary recording nediumto
the secondary recording medium 14 September 2005 In tHi%erigARe4d%8n, in

-order to reduce a time taken for the transfer, transm ssion in the
conpressed data format over the transmi ssion line as shown in Fig. 17A is

~conceived to be possible, while a process to convert the 5 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. Foy t r n.,Ihe equipnent (the _.persopal c uter) on
the primary recgfr%liﬁglsrre%%?%tfh%n10’qﬁe§g§e¥o£gu588}“gevﬁr Egﬂg % &g of
conpr essi ONEGY StIREBtr LS LSS £ @fa@srnﬁggié)ﬁrihheheresﬁgﬁe%eaha%a' n Fig. 17A
dependi ng on vari ous-ki nds of equi pnment supposed to be connected, so that

a burden orffarmaly ey sthedgansmigsioni hiteeiasi shaenessaFygt o178cadspr ess
data as the 5 .once in.the process, a _processing tine cannot be
i gnored. -?éﬁ%%éﬁgézg&r%ﬁlﬁ%ﬁﬁ%?*%‘éﬁ&& %tatgrgﬁg??iE?igﬂng?thgﬂ?transfer
rate dependidipidssidecafsiid drid ecrd e r&es0sHatNer 86RtEhRJagRdi um si de

equi prent (the mnidisk recording device and the like). 20 In addition,
when a ref dfdithasarmfe the amésis%tslvmreormm deviek skderdsng device is

used as th ﬁﬁ%ﬂg r car igg nedi um si de equi ppent .. the pertinent data
fails to bgler ecor cejdg éllbnd"t?%cei% T (S e&Iastcl’ tr?%flﬁﬁeﬁﬁei?b%v%onversi on of the
bit rate atrshmmissidn.g. FofA thatt Jedem, Pthe | dq@ifiéet i CeheThis is

because the ATRAC 3 conpressed data to be handled I n the mnidisk
recordi ng PREAEL fesputedat £ dhmtPHHIATY sterordirg mediwmngider ati on of

;23 ATHC UL St DRl iflfas SLOESRN SHGD &5 HE5QPT ession

because of a need for the process as shown.in Fig. 17A

~ depending on various_kinds of equipment supposed to be
connected, so that a burden on a device is heavy. Also,
since it is necessary to recompress data as the PCM data

15 once in the process, a processing time cannof be ignored.
.Further, the PCM data is subject to restriction of the
transfer rate depending on a recording rate of the
secondary recording medium side equipment {(the minidisk
recording device and the like).

20 - In addition, when a,referénce is méde 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

25 Dbeen 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 ahd

30 recompression also brings about a problem that a

deterioration of a sound quaiity occurs.



30 reconpression also brings about a problemthat a deterioration of a
sound quality occurs. 8 14 Septenber 2005 DI SCLOSURE @ SEgtenhivE2RTD ON
Enbodi ments of the present invention provide a transfer of content data
froma primary recording mediumto a secondary recording medium
efficiently at high rate. Aspects of the present invention provide a data
transfer device, a data recording device and a data transfer system
conprising the data transfer device and the data recording device, as well

as a dat apts@ansiver oethed horntisg in the data transfer system According
to a first aspect of the present invention, there is provided a data

transfer devi CERUHPERERLprilfaPyeFBtordVRGEI e BFGMLdf | ¥ & GEERST fOr

per f or m ngoRGRr dhbg BRE ar pf aReduethbeilinPiedatm £ 2 sREbAALYy I ecor di ng

medi um storage control neans for. contralli ng the content data so as to be

stored i ntHPEHEPYPTEI™ EohprEdd 45t Bt #2&%in the prinmary recording

medi um  transmdssiteno FeaS presesentivigitdah pddyidedat dat£aadsngr devi ce

that is connected to be capabl e of .sending data, and transm ssion control

means forSS{iF% 8aSt o es8hdi iy Ve Ceonterm 5t atAbrEed SYRtthe primary

r ecor di ngesmdiidAnht otideladat arfrecirddegi ee\dnge thé hatsghettbedifq@nsm ssi on

means, copparing_a data conpression stemand_a bit rate that are

Conf of mRLTE XS 't AE Gala “Fetortihg “AET R HEH Louat™s ompPestidh system

and a bi ttratsFeaf sydieem.content data to be sent, and then allow ng the

content data to be ..s s_in the_epcrypted O{T;ﬁ‘;escsed data state in
€

.sent_as J.t s

a case of a f|Cfcs°trd&8ﬂ'p%?iasogﬁrﬁésﬁlfe,(:tvxﬁifl Al Gw ontent’data to be
sent as aid4rSeptiedberda2@0brstsicr dbveoeryppipedsaon cormpyessedrdiatga i n a
case of qng fﬂ%ngrive means for performing recording and/or reproduction

of data to a primary recording medium, storage control means for

controlling the content data so as to be stored in an encrypted

compressed data state 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 receording

device wlth a data compression system and a bit rate of the

content data to be sent, and then allowing the content data to 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



conparison result. The first conparison result as used herein may be a
conmparison result that the data conpression system of t4Remenbanit005data to
be sent is equal to the data conpression systemthat is conformable to the
data recording device, and that 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. In addition, the second conparison result may be a
conparison result that the data conpression systemof the content data to
be sent issadeféerenirybrom tdre-cdabaesosprdasal On sysisamort hasedadconf or nabl e
to the da}:toi'i[1 ggcggndirré%uglfgvi ce, or that the bit rate of the content data to
be sent IS ﬁlg er than the bit rate that is conformable to the data

recordi ng deviThe. f18sil4cBeptréntrercr<2@05 Ascoredl ngreonanssedend aspect of the
present iyentign, -Lhstenls: ARavided 8,data i Lansf el syst 6l compLlsing a
data transfer device and a data recordi ﬁjg déviceY%sald ata tTAnSfer

syst em chimtacterhe egdnicnis haqualsaicdtdatde dar ansbeessien cgstem| thdgsispri mary
recor di g MedLMB AL ke fEAgS.] QL BRATOr Mg ool CEOL NG BRY/ON. LgpLoduct i on
of data to a prinmary -recording nediu storage control™ neans f'or

control | idgtbeontaritendatiata so & senbelistrortedora S thei bk yratec ohef ng

medi um i sagongm%gteegoc&q@roeﬁ%egegg%@m%t atg; Lransm ssion nmeans for
sending data to said data recording evice;, and transm ssion control neans
for, in a casénofddihidimg thheseomdemondatbs®t greedltnuaaig pri mary recordi ng
medi um t o 58l di sdatastecording deuice ddH2udh; Al d drans i sl QR RERRS.
conparing 14 Septenber 2005 _

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.

10



a data conpression systemand a b|t rate that are conformable to said data
recording device with a data conpression system and a 14$eptergber 2805cont ent
data to be sent, and then allowi ng said content data to be sent as it is in
the encrypted corrpressed data state in a case of a first conparison
result, while allowing said content data to be sent as a state of
encrypted non-conpressed data in a case of a second conparison result, and
sai d data recording device includes: reception neans for receiving data
sent fromsaid data transfer devi ce; secondary recor di ng nmedi um drive
means for recoy di Ng. a=CO ndary din um .d decrypti ng neans

ec %COS ac Cl?er re%
for converting*t1é “eherypt ed’ eBnt Bt 5‘ ?a 1r_‘tavrpng Seen YAN&FBtred from
sai d dat achetreansferoweisdce damtao taaneﬁeerﬁ,yrsytretnedompnaiee,ngaaddate&:ord| ng

control nans Lorallowng sald secondary, J&ording Jredium drive means to

record the conmpresse T€ad y conver e non- encrypted state
by said dmsrtyeplt ch«graGMnsednlrsandttsecondary recor d| ng nedi um after

performng a %glﬁi%g% f&%@Ltf'eQn ocessi n?dgg said conpressed data in a

case of the co avin een S€eén n accordance with said first
conpari son remmarwhreeomunammﬁgugrarddlsecm yorepertomg nyedi um dri ve

Teans to reeordngolieanpLessedidatn Ak rEAdy GOOVELLed ) 1L8oriNg,

non-encrypted state by said decrypting nean secondary recordi ng
medi um afnteeirl‘-@erform ng a conpression processing on said non-conpressed

data in a caseofy aﬁ;@ecc‘}r?tf‘}oqnfneagétfoxh ¥hRgo PEATY %%HftehE‘ @pgordance with

sai d second conparison result. Accor |ng to a third aspect of the present
i nventi org® BlRefe b¢ shgred dedsalddarane ransfoordipg Herflivm ancake of

transferrd g 08t &Rty dakaqf §0m acdata transfer device with the 1la

transmission means for sending data to said data recording
device; and

transmission control means for, in a case of sending
the content data stored in said primary recording medium to said

data recording device through said transmission means, comparing .

11



14 Septenber 2005 content data stored in an encrypted conpressed data state
in primary recording mediumto a data recording devi ¢ IeptebP%Phe
content data in a secondary recording nedium the data transfer nethod
according to the present invention conprises the steps of conparing a data
conpression systemand a bit rate that are conformable to the data
“recording device with a data conpression systemand a bi't rate of the
content data to be sent fromthe 11b 14 Septenber 2005 data transfer

device, sgndiiagcbhsr&ontantydadd 88 hinis ddteaRna €NGly RLAE, SRIAN L sed plat'a
state, and then recording t%e conpressed data in the secondary recording

nmedi um af 3@ BERT BRFRGTGNE FRGAT &d tBaR s TdiICEMBAE DT ICEe S¥FRY® 64 Re

conpresseght data Yporemp! 8iipnObeaseRNY s @Rch MO oiRgNs£NErypted state
in the data recordi ng device, when the data conpression systemof the

content dHFS BRIt PesSelufs 6 LReldte CORPYRIST GAMBYSTRA (&R is

conf or mabi&ade0 ihhg &ala oreqor tidig depheesandesnet, bidilcakhel1oFidheacant ent
data to be sent is not nore than the bit rate that is conformable to the

dat a recordlgtdedree® RRi PNt Sendi AGRER T SRCENP I AR aSOBPET 3% of

eRcr ypt edcéa’wiﬁOQD&ﬁiﬁ_ﬁeﬁ ad@é@ancﬁfﬁ@mbﬁﬁﬂsdrﬁ@:@!’sdﬂﬂg 41n- conpr essed data in

t he secondary recording nmedi.umafter perform ng a conpressi on processing
on the non-coipresésd ‘g%ﬁoef%dﬁgng%‘blrﬁﬂ é‘ﬁcgﬁd%?: a conversion into the non-
encrypted statedaptibs fGads Fegoreidigricdeviieea adienribe skhitda conpressi on
system of . the content data to be sent is different fromthe data
corrpressi%%tasﬁf?gﬁf‘?% *Y'§tonformabl e to the data recording device and
the bit rate ofeddneacontenirddatamédi e dsent néammirghereddatinighe bit rate
that is c .r]gaorirrabl e to the data ..recording device. According to enbodi nents

of the presént™ ﬁvseen?cincc)ir?gﬁa:\f/?Cnogrdltnﬁems oV¥ configuration, an optinum data
transfer is redddryeding means for converting the encrypted '
content data having been transferred from said data
transfer device into a non-encrypted state; and
recording control means for allowing said secondary
recording medium drive means to record the compressed data
already converted into the non-encrypted state by said decrypting.
means in said secondary recording medium after performing a '
required addition processing on said compressed data in a case of
the content data having been sent in accordance with said first
comparison resullt, while allowing said secondary recording medium
drive means to reccerd non-compressed data already converted into
the non-encrypted state by said decrypfing 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 sent in accordance with said second comparison
result.
According to a third aspect of the present invention, there

is provided a data transfer method in a case of transferring

content data from a data transfer device with the

11a



depending on a relation between the conpression systemand the bit rate of
the stored content data on the primary recording nedildresterebel 7§0f he
conpression systemand the bit rate on the secondary recordi ng nmedi um
side. In addition, the required data addition processing performed on the
data recordi ng device side nmakes the data conformable to a data format
“that is treated on the 12 secondary recordi ng nedi um si de. BRI EF

DESCRI PTI ON OF THE DRAWNGS Fig. | is a block diagramshowi ng a system
configuration according to an enbodi nent of the present invention; Fig. 2
11 ustratesya-dabacpald.0h Sy GONLGRES) A86REAL A0 (R Lhecgpbad] ment: Fig.
3 is a block diagram showi ng prinmary recording 10 nedium side equi prent
accor di ngPt e Teapotingeiediym g0 4 fata IHoerRigy adpvaires howrerpsesbadar y
recor di ngcsmdindmigt de £ QUL PEBIMA AL CREGEAMh ] Sebifen, QTROGLIENE rardd@yr 5 15 a
flow chart showing a processing of 15 primary recordi ng nmedi um si de

equi prent™§hogd ggserdimy ter b e sent coptBitionaseBHiseg £het HeeRen®Bddi ment ;
Fig. 6 iSC&rLﬁaJrQWgCQacﬁattasla@M%f'&squ 9¢essh Nhaoh psecndayategq di ng medi um
side equipnent- in a case 0 transfer of contents according to the

ermbodi mentoMIPETEPLR . t7 Ahgnde B qcqSi pat ¥ VA SFr BEER 2 GRta SPEMEISSigPocessi ng
in a. casgyfent hAASS &itOkaEON LS B6ROEMH RGthOLo e Rpodisrnthe Fi g.
accarding 25 Fig. '
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according Fig. according Fig. 30 according Fig. 8 illustrates a_ dunmmy
bit addition processing to the enbodiment; 9 illustrd?eerieraRaidl0bi t
addition processing to the enbodinent; 10 illustrates a dumy bit addition
processing to the enbodinent; 11 illustrates a dummy bit addition
processing to the enbodinent; 12 illustrates a conpressed data transfer 13
14 Septenber 2005 5 operation equipnent Fig. operation equipnent .Fig.
operation equipnent of the secondary according to the 13 illustrates a
of the secondary according to the 14 illustrates a

data transfer device, sending the content data as it is in an
encrypted compressed data state, and then recording the
compressed data in the secondary recording medium after
performing a required data addition processing on the compressed
data upon completion of a conversion into a non-encrypted state
in the data recording device, 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 device and the
bit rate of the content data to be sent is not more than the bit
rate that is conformable to the data recording device, 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 conversicon into the non-
encrypted state in the data recording device, when the data
compression system of the content 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 embodiments of the present invention having
the above configuration, an optimum data transfer is realized
depending on a relation between the compression system and the
bit rate of the stored content data on the primary recording
medium side and the compression system 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

12



recordi ng nedi um side enbodi nent; corrpressed data transfer recordl ng
medi um si de conpressed data transfer of the secondary teantemn ZQQGIUHISIde
.according to the enbodi nent; enbodinment; Figs. 15A and 15B illustrate a
non- conpressed .data 10 transfer operation of the secondary recording

medi um si de equi pment according to the enbodi nent; Figs. 16A and 16B
illustrate a non-conpressed data transfer operation of the secondary
recordi ng nediun1side equi pnent according to the enbodi nent; 15 Figs.1l7A

and 17B illustrate a _si rocessin .case of a transfer of
contents; SHE°R 13?%%%@&%% %s of an ATRAC 3 system BEST MODE
FOR EMBODYI NG THE | NVENTI ON 20 An enbodi nent of the present invention wll

be hereinafter described in the followi ng order. 1. System configuration
2. Data paBRIBF BBISICRdGﬂ‘tIé}ht OF3 THENDRAWIENES of configuration of data

transfer device Pr.i mar I n ne |un15|de e nt/ PC) 4.

Enbodi ment of Cgﬁ'pl gl(} At S‘n%&fo E‘a%‘ esqs(t:égondary recor di ng
medi umssi dgoRgYigRFRRY on/ B%@:dﬁ%@{ rt%oratmt&mmﬂ@ﬁ@eaf SendrPeEseneg in a
case of transfer of contents . Flow control of data recording device

14 14 Sept énbent2005 1. System conflguratlon
Fig. 2 illustrates a data path of SDMI contents

according to the embodiment;

Fig. 3 is a block diagram showing primary recording

10 medium side equipment according to the embodiment:

Fig. 4 is a block diagram showing secondary

recording medium side equipment according to the
embodiment;

Fig. 5 is a flow chart showing a processing of

15 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
Secondary'recording medium side_equipment in a case of
transfer of contents according to the embodiment:

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

Fig. 8 illustrates a dummy bit additibn processing
according to fhe embodiment; '

25 Fig. 9 illustrates a dummy bit addition procéssing
according to the embodiment;

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

Fig. 11 illustrates a'dummy bit addition pferssing'

30 according to the embodiment; ' '

Fig. 12 illustrates a compressed data transfer

13



Fig. | shows a systerh configuration. Primary -recording nedium side
equi pment 1 is equivalent to a data transfer deV|ce(ﬁﬂ$¢mﬁmb@§éﬁﬁ

.invention, and secondary 5 recording nedi um side equi pnment 20A is ' %
~equivalent to a data, recording device of the present invention. Thus, a %

configuration including the primary recordi ng nedi um side equipnent 1 and

. the secondary recording medium si de equi pment 20A in the system

configuration shown in Fig. 1 10 is equivalent to a data transfer system
of the present |nvent|on The primary recordi ng nmedi um si de equi pment |
conpri ses. LRGN orthr e?ecqrtﬁalFYlle%ﬁ%’édllmem%@%Wﬁr§1¢%cord| ng nedi um
si de equip I t ferred to as the personal
conput er rEHH rP]msé(I)Hn% E%:caésl[g%(ﬂ %qfhﬁoﬁeﬁéﬁéﬁof a description. However,
it is to be und@riaj, OB tildtudtraiss nrgompeessed nga t@ditanstete equi pment. 1
is not always made up of the personal conputer 20 The primary recording
nedi um si dé’ll%ﬁﬂt&r%htOfl t%rﬁﬁm@w TPREUE Wr@%}%(ﬁ%@e an operation of

t he dﬂ#ﬁ né“%ﬂ &Eh (Légg&& th software that is
actlvat ed on e person or runni ng a’" storage/a transfer and
the |ike of SDI\/IFlg).ntlemtleaisﬁtreftEs 25 dompressed Theta EraddXeb i nt egrat ed
into (or externally nounted to) the personal conputer | is arranged as a

primary re@&e&'%%(ﬂ%rﬁl’(‘%\rﬁfﬁﬂqqﬁ% YUY MR UM SHE® ve neans).
I nci dent al | dﬁ%?fﬁ tﬂﬁaﬂﬂajéﬁﬁﬁhfmbﬁﬁﬁ primary recordi ng nedi um
|n the enbo It

I's describe s a matter of course that recording
media 15 --- - Flgsn-JSA-andnlsB illustrate a non-compressed data

10 transfer operation of the secondary recording medium side
equipment according to the embodiment:;

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

15 Figs.l1l7A 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
20 An embodiment of the present invention will be
hereinafter described in the following order.
1. System configuration
2. Data path of SDMi contents
3. Embodiment of configuration of data transfer device
25 . (Primary recording medium side equipment/PC) |
4. Embodiment of configuration of data recording devicei
(Secondary recording medium side equipment
/Recording/reproducing device}
5. Processing in a case of transfer of contents

30 6. Flow control of data recording device

14



14 Septenber 2005 equivalent to the primary recordi ng nmedi um-are not
limted to the HDD, and various kinds of nedia such asl4aeptepbecdl0ddi sk, a

.magnet o optical disk, a sem conductor nenory integrated into'the

equi pnent, a portable 5 sem conductor nenory (such as a nenory card) and
the like, for instance, are supposed to be available. The primary
recordi ng medium side equipnment 1 is arranged to permt communication with
a content server 91 over a comrunication network 110, and thereby enabl es
to 10 downl oad content data such as nmusic. It is to be 15 understood that
t he contentl S¥FS/gm PONLIGZEATIM e in plural numbers as a matter of

course, so that r qof ; t ant age of -
rse, s AR aoejaﬁstEA c[‘tfl{ﬂ atli dBY ﬁi‘ﬁuéﬁ‘/ 9

vari ous data downl"oad services optiona y.gﬁﬁie cont ent’ data downl oaded

fromthe cadeddizgy werdiumd kide tdpaimicaonal iomputvralesbveosa data

SDM -conpliant content data, or otherw se, content data that is

unconf or nafiransfahdeydige of tthaHEeseth IRNEIRR . (RIsSeRRNAF or k 110

may 20gbe I VY | | I ine between
t he p_ergonaII%d(?or?gu erme lﬂd%ﬁ%ﬁ%ﬁ#@eﬁ%%%@%*ﬁ?ﬁy, as the
net wor k 1ll@atisheedoridmyeidevd catod [tHee mgganti caiveant i wor Bhusp apti cal
fiber network and ot her- various kinds of comrunication 25 |ines, for

i nst ance, ﬁ@?ﬂ&QQﬁﬂﬂ3QQiiqq%QQiﬂqi?ﬂﬁ RﬁﬁﬂQﬁﬁ‘FEHQFQiRﬂL@ﬁg%REi%ide
P ot R P anT RS Ml D L Bt 20 oo
nmount ed di sikqudpmes td@WIAC d.neheb asy3 T enl smeftigrath ijron hehdiBD Bn ofig hel
personfé C%gpghgﬁv%lent to a data transfer system of the present
invention.
The primary recording medium side eqguipment 1
comprises a personal computer, for instance.
The primary recording medium side equipment 1 will
15 be hereinafter also referred to as the personal computer
.1 in some cases, for the convenience of a descriptioh.
However, it is to be understood that the primary
recording medium side equipment 1 is not always made up
of the personal computer. 7
20 The primary recording medium side equipment 1
conducts an operation reduired as. an operation of the:
data transfer device as mentioned herein with-software
that is activated on the personal computer for running a
storage/a transfer and the like of SDMI content data, for
25 instance. '
Then, an HDD 5 integréted into (or externally
mounted to) the personal computer 1 is arranged as a
primary recording medium (and primary recofding medium
drive means). Incidentally, although use of the HDD S'as:.‘
‘30 the primary recording medium is described in thé‘_

embodiment, it is a matter of course that recordiﬁg media

15



The secondary recordi ng Medi um si de equi pnent 20A 16 14 Sept enber 2005 or
20B is connected to the personal conputer 1 to therebyl4-$amRembera2d®ént ent .

.data stored in the HOD 5 transferable to the secondary recordi ng nedi um

si de equi pnent 20A or 20B. The secondary recordi ng nedi um si de equi pnent
20A or 20B 5 is arranged as a recording device (.a recording/reproducing

- device) that is conpatible with the secondary recording medium Then, it

is also arranged that the content data having been transferred fromthe
personal conpute co |ed and recorded in_the 10 secondary
recor di ng 16%%@* U TRERT GG rf%e@%L‘&'Bn"EFa?y nekcor di ng
medi um si d‘ll%ﬁ‘ﬁ AN 15D 2054 SySMRRES adi A @s D8 AY@LL a8hEh 1 Bs VAR 1 OUS

types, the secondary recording nedium side equi pnent 20B as used herein is
limted tooaltlealsms}c,ormlmaegnet@ammctgl deiske. a ThenBBhdeohpt i ant
.recordi ng device er be described later,in terns of a data path with

reference MOy i A Hhf  CTHRRARE ¢ # PYELRPLRd by using a

seni congluc gy ! W@bt%ichnenﬁﬁ- (43 42D lemdBf ELSERNERA . tﬁesyﬂ@esed to
be 20 avail able as the secondary recordi ng nmedi uminserted into

SDM - conpl ifznt erct@rmhmg/amqors:mmsmi demh:@ @2oBilaibas, the secondary
recordi ng nmediu as the

de e rrent 20 Jan
recor di ng/ r epr odd é’e l‘ter?ar‘ﬁé‘ %e"% (R EE L ol i ant

menory car erfaﬁbed2~rtd HErRAGE cdnddi G tGate with 1§ ASnPswedsdPadr tde SDM
contents shoul d be recorded . .in an encrypted state in the secondary

recordi ng ewéirum commund catttiem inefvortkhd ldbc gnuhrghexesyy dimapasliton  si de
equi Prgit 200nh3a8IUNB dadd MRdPR WY "Gy is to be

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 take advantage of wvarious

data download services optionally.

15 The content data downloaded from the content server
.91 to the personai 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

20 Dbe a wired or wireless publlc line network or a leased

- line between the personal computer 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

25 1ines, for instance, may be applied. |

In addition, content 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

30 also stored in the HDD 5 of the personal computer 1.

The secondary recording medium side equipment 20A

16



30‘ devi ce as rrentionéd herein, and is to record SDM contents, which need

to be subject to copyright 17 14 Septenber 2005 prot ectdiegptember20§&cr ypt ed

.state in the secondary recording medium as will be described later in

detail. A minidisk is available as the secondary recording nmedium as used
herein, for instance. Thus, the secondary 5 recordi ng nmedi um si de equi pnent

- 20A is arranged as a mnidisk recording/reproduci ng device. The secondary

recordi ng medi um si de equi prment 20A will be hereinafter also referred to
as the recordiﬁ;é]r,e roducin Ciievi ce 20A in sone cases. 10 However, as the
nedi a used ¥or=thet e%‘b‘?fbea?‘g)e SO PRI AT sFAPRERT pleke bbareby

recordi ng ke MaRE Qeliol itk @aﬂ'@@%&ré@rﬂlrﬁ@éiﬁﬁﬂ;*?ytt'éﬁélﬁefable to

sem conductor nenory such as a flash nmenory; a mnidis serving as an
magnet o optthealsatigidany CRodr iy Itedounrstiaid edquipBEr RVEGX DO Re20Bt abl e) ;
a DVD- RAM DVWD-R_...a DVD-RWand the |like are supposed to be also

avai | abl e, TH& SRREMIHY P GHRIRAG eI Hide guinmenh 298 PEEPRI ng

medi um §i dQSE(Hi:iﬂ%{Hzi%Ed A A A dE@EF Y (device that is conpatible
wi th these nedi a. The personal conmputer 1 and the secondary recording

medi um si deresgaidimentregt drcilGB devel aron g e dl ® nodrippa tidaké swbth the
transm ssi on st andards s(lﬁ:aq as U Uni versal . Serial. Bus) and | EEE1394,
for instanf&CCR n&&9°h g, e Ies'ﬁ%{erf'r ans i BFSLAMEMIYht a and t he

like over 2had Whiet&dftet! FRSS NPt diier d e d CORSRT #ie L O
different transm ssion standards will be al so enough, as a matter of

course. 2. bergopatih compoitiir domaghtbe copied and recorded in the

10 secondary recording medium..
Although an embodiment of the secondary recording

" medium side equipment 20A or 20B is supposed to be
available in various types, the secondary recording
medium side equipment 20B as used herein is limited to an

15 SDMI-compliant recording device. The SDMI-~compliant
,recording device will be described later in terms 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, 1is supposed to be

20 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

25 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

30 device as mentioned herein, and is to record SDMI |

'contents, which need to be subject to copyright
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30 Fig. 2 shows a data péth established by the SDM on an assunption that

the systemshown in Fig. 1 is in use, 18 14 Septenber ZIPtemberdpdbance.

Jdncidentally, this data path is a data path that is concerned with a
.processing of storing nusic contents and- transferring the nusic contents

to external equipnent 5 (the secondary recordi ng nmedi um side equi pnent 20A,

- 20B) in the personal conputer 1 having the HOD 5 as the prinmary recording

medi um for instance, and in other words, is realized with software that
runs the nmusic content_ storage/transfer g‘%ocessi ng in the personal 10

conput er 1 BEHSIRM 2/ 0t St AESTHP IR tFer bt 1o pblit $9CRYATY s mar ked
W th nurer aleqHq iy dduildme, ma 00 PR LSehh be
represent ed by thlesde nurrJiara'I sagglﬁ% t ﬁo?%%ﬁ%%%%t%n&eﬁk#f is first
ascert ai neds hiatidicrkt e alatid gblied vans kthe contandan)y deddoed g f nedaitme
content server 91 qver the network 110 is SDM -conpliant _contents to be

subj ect to %4 WPt FOT Fh TR - (BYS . THE rReR¢a@ESntents to be

del i vergd il Heb P neALED | : de_as_contents
that .conformto trﬁ)g SDM (mtsksiﬁdceﬁcﬁ%ﬁg%éeﬁtﬁgde??aﬁg%%%e ée(?rae% %0 as

SDM - conpl imeimti ddest enetcr ddmdly /c@ptrmydwciing elesxioed . t Thd heeShiMiatyhi ch wi | |
be hereinafter referred to as non- SDM contents). 25 Then,_ in_a case of

the SDM - cOMFIFEIDS BIRddms side gauipmenf; 448 Hildade dRTer2tterth a

- content kew1GE R rardedy t%”%@”%ﬂéo'}e%ﬂ?ii%ﬂéﬁ%d&%ﬁ? NgdAEE- 284 the

content data itself 1s assuned to be originally ATRA
in some cases.

- 10 However, as the_media used for the secondary
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

15 Recordable); a CD-RW {CD Rewritable): a DVD-RAM; a DVD-R:
-2 DVD-RW and the like are supposed to be also available,
in addition to the minidisk. ' Thus, the secondary
reco;ding medium side equipment 20A ﬁay be a recording
device that is compatible with these media. |

20 . 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

25 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

30 _ 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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or .other conpression system encoded data., the SDM 30 corrpl i ant contents -
are delivered in a state of "E (CK, A3D) " 19 14 Sdptanemba@®85 \When t he

delivered network contents are the SDM - corrpl i ant contents, these contents

“are stored as SDM contents in the HDD 5 serving as the pri mary recording

medium (DPlI -' DP2). 5 In this case, the content data is witten on the HDD
5in.. the state of delivered "E (CK, A3D)". Alternatively, the content
data may possibly be witten on the HOD 5 in a state of "E (CK, A3D"
after beln ip Eted with a different key CK wupon conpletion of once a
decryptlon RafPCE- after a replacenent of a key with a different key.

On the other @ﬂcﬂ.%ﬁ%atlﬂg NGRS kg HANLRNGLS A & (difea dag% ents, a

wat er mark check screeni ng processi ng base n a i tal
wat er mar kK centbrnequwidth @DprocesBRA3)g dfh stadiitnmudihe c@atesmies kamoheck s
directly gerforrred on.the content data (disk contents) read out fromthe

package ne ransfepriag ﬁé‘ecﬂuﬁﬁccar?(?nttﬁéltlﬂvlﬁq @qu@prm’b‘y an
t d t al
integrafe (@héVEeEHEBaS?i ggew ng%e‘i!ﬁu\‘rﬁ 1L YA Gihnd it corr(f)%] 1

conputer 1 or a dis connecte to t e persona
for instahneth®PBersdhal compulterwdt davamg dhec iHDIecisad ocloe perforrred on
t he non-SDM  content data. 25 \Wen the cqontent data fail]s tqQ pass the

wat er mar k PEREREY Fﬁﬁofgfipgd"'@&jrf’ﬂht fox dnsdancey LA S hat is  not
granted a g@pyspeif sah9hzed {tn2Sotea M@t Funs the music

content storage/transfer processing in the personal

1¢ computer 1.

A procedure/processing on the dafa 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.

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

The network contents to be delivered include

20 . contents received from the server side as contents that
conform to fhe SDMI (which will be hereinafter referred
to as SDMI-compliaﬁt contents) and contents irrelevant to
the SDMI (which will be hereinafter feferred fo as non-
SDMI contents).

25 Then, in a case of the SDMI-compliant contents, data
thereof is already éncrypted with a content 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-

30 compliant contents are delivered in a state of “E‘(CK;

A3D)".
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path is concerned (DP3 --a DP5). Wiile various ways of specific treatnents
are conceived to be possible 30 depending on software H%gﬁﬁﬂmb@&20Q5
.supposed that the content "data is treated as data that is inpossible to
-be 14 Septenber 2005 | transferred to other nedia for copying/ noving,

al t hough being granted a perm ssion to be stored in the HDD 5, or
otherwi se, as data that is not granted a permssion to be stored in the
HDD 5 in the course of a processing of the 5 SDM -conpliant contents. Wen
t he content dat asses the watermark check, that is, the presence of the

digital watermaishd MV%E%%%FW]%SC%“E%’&SC%%WQb$1?M]faTe nmade
sure, the massatAONENert A ifdleCaiathd s Derk egabha CPYEME 10 cont ent

data, and then, it 1s further ascertained that 1 15 the content data needs
to be treatahtastSDNIn dinp|HENS sEantiarg sSorthetplDkdyy Msdiddingr not t he
content data _needs to be treated as the SDM -conpliant contents may be
deci ded def&diMy (BFsort RERd -desi gn, user setting and the like. Wien

there ig no needf qiiiealaddle GRNS&RHrIAl U 108 SDMaf QP! dDtymont ent s,

e
the content data is excluded fromthe pertinent S%K/I -conpliant content -data

path as dé&t dnt ridaet etads noh-GiMMverssd 1R s(CHOPEA3D) A t rAbsdmiatainge P, t he
is unconfornable to the SDM, for

like to a recordi. evj ce that ] ‘
i nst ance, ﬁ&? 5e %é"g: éilt?&ﬁoé‘ﬁif RPHEL I Re M e PR ot haf, when
there is agngedtlod 8a (cdre AN )PNadadhd KRS dd e N p IRty content s,
the 25 content data is encrypted, and is then stored as the SDM

: different key CK’ upon completion of once a decryption,

10 that is, after a replacement of a key with a different
key.

On the other hand, whén the network contents are the
non-SDMI contents, a watermark check, that is, a
screening processing based on a digital watermark is

15 " 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

20 drive integrated in the personal computer 1 or a disk
drive device connected to the personal computer 1, for
instance (DP3).

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

25 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 variousﬂwaySHOf
specific treatmenfs are conceived to be possible

'30 ‘depending on software design, it is supposed that the

‘content data is treated as data that is impossible to be
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contents in the HDD 5 (DP4 ---9-- DP2). The content data is 'stored in the
state of "E (CK, A3D)" or "E (CF. A3D)" in the HDD 5,14%aptenberdfde. The
.above-nentioned data path realizes that the 30 contents (SDM. network
-contents) obtained over the network 110 as contents to be treated as

SDM - conpliant .21 14 Septenber 2005 contents or the contents (SDM di sk

- contents) fetched out fromthe disk such as the CD-DA or different nedia
as contents to be treated as SDM -conpliant contents are stored in the

HDD 5 servi r r.ecordj | i The SDM ¢ nts (the
SDM' net m'rt{zlga(:%?ﬁée’%te%&&%%e%%&ﬁ gﬁé’éﬁ?%ﬁ%?; OGRS i %BﬁgugﬁD 5 are
transferremeiny tditariidd - GErniaiEion SEO 56 NG S LHd otICEING EBBi §¢ 8PB  and
are granted a permssion to copy onto the SDM 10 conpliant secondary
recordi ng rRddierWifiRlerapriia diidthes net cgranied a permisshenpteseat

enbodi nent , v S ntent,s. are SO de_transferabl t he
~recordi ng/ rse%c;r}gedﬁ(%ﬁlng:hc?e\%ﬂgegol 'lr}’lnh ercopurlg%ftzat%rn%1 %Dc%%‘cﬁﬁ? i 9 s%gﬁan

addi ti op t sOME- dIalg i |daitenlfs r ecor di ng/ reproduci ng device 20B. A
processi ng when the SDM -conpliant recording/reproducing device 20B is
connect ed to the Whsdy dhealcoadeptt lath RRASRS tihe MR armarihschetkows. In a

o adapt i veRy o ot Rt AT SR At it G for
copyi ng t 0 peirne sSEMIr a0 ldopHt congr@divigl AR ekhid Nguetey | €1ge 20B i s
aut hori zed under_the usage rules (DP8). Incidentally, a transfer for
copying fr® content data is decided to be legally copyable
10 content data, and then, it is 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
15 the 1like.

When there is no need to treat the content data as
the SDMI-compliant contents, the content data is excluded
from the pertinént SDMI-compliant content data path as
data treated as non-SDMI contents (DP6). A transfer and

20 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

25 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‘
30 contents (SDMI network contents) obtained over the

network 110 as contents to be treated as SDMI-compliant
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25 primary recording nmedium (the HDD 5) to the secondary recording hedium
(such as the nmenory card) to be recorded and/or reprddwaterape?00he

.SDM - conpl i ant recordi ng/reproduci ng device 20B is called "check-out".. On
-the contrary, a transfer for noving fromthe secondary 30 recordi ng nmedi um
to the primary recording mediumis called "check-in". Incidentally, in a

- case of noving 14 Septenber 2005 fromthe secondary recording nediumto the
primary recording nmedium the noved content data is brought into an-
erased st at n t.he secqndar ecor dj L u With regard to the usage
rul es fpr_tééﬁ#?%ﬁﬁﬁ%ﬁ ﬁhﬁucgéﬁ?%_%d£%$¥€§3%8£1ﬁ8ngﬁﬁésgiEﬁtegﬁéeﬂp . an
upper |im tefn GiedetsEanNES tihe PEBOSA CHH1 AEPrsPeAt h@aRQr HE! Check-
out up to three tinmes per content data, for instance. Thus, copying is
pernmtted WPrntenta do IV trettd ams SBMEonompyiartoedihgnhedavss, for

I nstance. 1 addjt.io 1Q, wh t he check-ip is conducted, it neans that the
- check- out ch:ootﬁﬁ d‘ﬁlgﬂ'be %9.?%&?I%Weﬂ? ﬁlé?apFémgﬁgt?ﬁeE?’éé.lngThus, if the
cont ent sdatpedisasbubj ected to the check-in fromone of the three

SDM - conpl i ant secondary recording mediunms even after having been copied
onto the three MHesHRMIcsigitienits rcde PN eetwork coetenhsearsthey be

.copi ed on r nto the .S -,CO I ant, .se recor di nedi um That
o Pihe conPMl ek Beca iRl R, fh, RS G o Vané rREASRPEpTES
SDM - conpl itantthee GpMdaicomp1aea i #l i e dRti MiBraprddec 1Ry | dawic@0208 a case of
the SDM network contents, rules (Usage Rule) for a transfer that is
adapti ve t&nch@rsporapdegork PesFHiTHoN e WED erkterthec®MBnd a transfer
for ¢ in . - [ or dj oduci evice.20B is
it hor T eq Somrd st SRYCHERI (Mqnify HOBLGFREREE DodE¥LER1 RO

rules. In a case of the present embodiment, the above

- SDMI contents are also made transferable to the
recording/reproducing device 20A under predefermined
conditions, in addition to the SDMI-compliant

15 recording/reproducing device 20B.

A processing when the SDMI-compliant
recording/reproddcing 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

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

Incidentally, a transfer for copying from the

25  primary recording medium (the HDD 5) to the secondarj
recording medium (such as the memory card) to be recorded
and/or reproduced with the SDMI-compliant

- recording/reproducing device 20B is called “check—dﬁt”._
On the contrary, a transfer for moving from the secondary

30 recordiﬁg medium to the primary recording medium is '

called "check-in". Incidentally, in a case of moving
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25 Wile the usage rules are to determne an upper limt on check-out
counts and the like in the same manner as the above, hzepigipest 200&i t count
.and the like may be equal to or different fromthe usage rules in a case
-of the SDM disk contents. For instance, there may be a 30 case where
check-out is |limted to once. In this case, although the copy perm ssion
is given only to one of the 2.3 14 Septenber 2005 ot her SDM - conpl i ant
secondary recordi ng nmedi uns per content data, a transfer for copying is

made per m Ssi ' C -1 Nn._[S ndL fromthe
pertinent :%:‘%lhgtal}%g%%%@dﬁ‘ #r"gn]?%%?ﬁénm% @%@thé’s’fﬁﬁ g%#@%{{s are
t ransf er r edcdrdiany ingiian} ottid enSERd - €OPéh BNEat8CO8UBFYuGREOLAESY Medi um

according to these usage rules, data transmission is realized as it is in
an encrypt & SZRFED PN on ke sesendaryviereqppding medswsDM content s

are 10 transferf.ed. i t f_ " oL, tE (CK D). as
descri bed above,mfe'%} xfbr%ei}g%i@ tﬁﬁlljér)tlf'nseér%,’é '%%léﬁbl\}%c-’%oﬁ% i%%?nsfer%a}t
recor di Bg/ riapragtipriing devilee SEME AUDSI0 ConBSePs | oan Ofippée BOM t cont ent s

sent -encrypted, copies and records the SDM contents as they 15 are in the
encrypt ed SQGK-ant oUW rkfBredanmined s dasinto Vwerni heclsark- cont ent s

copi ed and godisIad, igholdie CSREDIIA - AEALE! AL XA gy s oduced by

the SDM - conpliant reco uci ng device 2 e contéent 20 data

read out fiThmst,heopydoryary peanoridied uppdicanthsee dSOMYpé@fp Bwht epr oduced.
That is, the content data _recorded in the state of "E (CK, _A3D)" or "E
(CK' , A3D)'SecPRdary LZ&CHidHng meHitmishg fR%i s tancrer vt A4 §30R he

10 when the check-in is conducted, it means that the check-
~out count on the pertinent content data is subtracted.

" 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

15 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. | |

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

25 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 |

30 case where check-out is limited to once. In this case,

although the copy permission is given only to one of the
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key.CK or CK'. 25 That is, the orlglnal content data is obtained as

decrypt ed ATRAC 3 data (A3D) as "D {CK, E (CK, A3D)}"=143gempberifodck
(CK', A3D)) A3D. A processing inclusive of deconpression to ATRAC 3
.conpression iis perforned on the content data for reproduction output of.
for instance. 24
14 - Septenber 2005 As descri bed above, the SDM -conpliant content data

‘takes the forntof encrypted data on the data path up to a point when the
roduci ng device

%aBﬁEd or a
copy manageftiiterts datdl, zekinndfr tf@aftsctcﬁsyiﬁ%@lfs A &e ﬁé‘ﬁﬁfssﬁ@léhat a

30 nusic and the |ike through denodul ati on as audi o data,

' h d
206 ana. 1 u THE T Rt S Ahe B, et R0 AR

copyright protection on the content data

e properly nmade. On the

- ot her handagﬁiﬂtQSuiQngﬁ&hﬁQﬁrQhﬂQkhknriﬁ QQnQMNt@@ 20 i sheonnected to.

“Incidentally, -

t he person te folla ssing is taken.
t he record&hgﬁ%@%ﬁbdﬁﬁqﬁfiéﬁy(ﬁ?qgf + fgﬁbrd data in a decrygted-
IdopFiapg dl NG

state iy the mi Wrﬁkh@fﬁﬁﬁ‘%dﬂﬂ@xﬁ@rﬂé‘&@e&léf@rﬁﬂ
medi um 15 for instance, differently fromthe SDM -conpli

I ant

r ecor di ng/ P& dhe ﬁ?ﬂiﬂﬂqulyﬂat<3ﬂﬁﬁpﬂdﬂﬂ¥nﬂﬂ¢hr@pngtm&dmmmecrypted
st at e, the ta.copied and re or de in the mnidisk js made
reproduci bI%e e%?ﬁ%ﬁ/%f nglrepr%% Iusagfvé:q dqﬁfrﬁ (ﬁ’% Sb]CRR:IJF&J devi ce t hat

prevails i reddigedcasl itr e_%ulltnl BG ighcypHEd QMeiENtoPeser’ s

However , recordlng in the decrypted state brings.

transmission line. at is, the SDMI contents are

conveni ence.

10 transferred in the state of "E (CK, A3D)" or "E (CK',

A3D)}" as described above, for instance.

Further, the SDMI-compliant recording/reproducing

device 20B, upon a reception of the SDMI contents sent.

encrypted, copies and records the SDMI contents as they

15 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 content

+ 20 data read out from the secondary recording medium is

decrypted and reproduced.- That is, the content data

recorded in the state of "E (CK, A3D)" or "E (CK', A3D)"

in the secondary recording medium is decrypted with the

key CK or CK'.

25 That is, the original content data is obtained as

decrypted ATRAC 3 data (A3D) as "D {CK, E (CK., A3D)}"=

A3D or "D {CK', E (CK', A3D)}"= A3D. A processing

inclusive of decompression to ATRAC 3 compression is

performed on the content data for reproduction output of -

30 music and the like through demodulation as audio data,

for instance.

- 24



abaut a di sadvantage In view of copyright protection. In this connectlon
it is necessary to satisfy predeternined 25 conditi ons!4$erienageq9p

.transferring the content data to the recording/reproducing device 20A. The
-conditions that are granted a permssion to transfer the SDM network

contents to the recording/reproducing device 20A for copying and 30
recording in the secondary recording nediumin the .decrypted state are
considered to be the follomﬁng three 14 Septenber 2005 conditions, that is,

(1) authenticati ordlnqﬁb n ice 20 ept ed,

(2) a copyrigh@%hié f%ﬁe copy %%@&J ?ﬁhﬁ%%P%ﬁF en%oﬁ?ﬁﬂt dat a
to be tranth&terse%@ufo(z&b o0 itAsipidY idatd RErthd tdska |pathcss tHrge
transfer conditions (1)(2)(3) are satisfied, an unrestricted. transfer for

copyi ng t oPPR&L &einy et qqﬁuiﬂtﬂ?ﬁﬂ»ﬂtQQnﬁﬂlthﬁ SDMI -

di ng/ d d, b d
Copyrignt. BORPRGERsn teter By ensed Rl S 2 e dr BN e

copyri ght ﬁthQCﬂ:h@nsfe@&ﬁﬁlaQ& TR BB Il \tﬁuﬁinsqs)rréﬁt%dl%rmat the
content data should be placed in an encrypted state on the transnmission

line that pePVomapagrEentadst aeald zesl dutriin itgransfqerisagredretet he side

of recordj / epr, dyucing _devi ove tr sfer condlt 0,
(D) (2)(3) gir:lg féhec% gﬁa@n a%cgg'%:%?’é% Pan&ee(?rl ng c{nng: ne‘? Wori {c]ébntents
to the remaydbagpi-epeedycinadedevi ce 20A (DP9). 20 That is, a predeterm ned

aut henti cation roce55|n perfornmed on the recordlng/r{ﬁégdu0|ng devi ce
20A. In additi ﬁ taece*p'gerghﬂnﬁm whens the gpqoaling /Haprq :

10 device 20A is connected tco the personal computer 1, the

following processing is taken. |
Incidentally, the recording/reproducing device 20A

is to record data in a decrypted state in the minidisk
and the 1iike serving as the'secondary recording medium,

15 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 that prevails in

20 general., resulfing in an improvement on.user's |
convenience. _

However, recoxrding in the decrypted state brings.
about a disadvantage in view of copyright protection. In
this connection, it is necessary to satisfy predetermined

25 conditions in a case of transferring the content data to
the recording/reproducing device-ZOA.
| The conditions that are granted a permission to
transfer the SDMI network contents to the
recording/reproducing device ZOA for-copying and

30 recording in the secondary recording medium in the

- decrypted state are considered to be the following three

25



perm ssion is ascertained on the basis of flag information contained in the
content data. Further, the 25 check-in/check-out rul e 3grterbarG0/posed.
.In a case of. transferring the SDM network contents to the

-recordi ng/ reproduci ng device 20A, data is sent as it is in the encrypted
state over the transm ssion |line according to these conditions. That is,
the SDM network 30 contents are transferred in the above-nentioned state
of "E (CK, A3D)" or "E (CK, A3D)", for instance. 26 14 Septenber 2005

Then, the epcrynt.ed SDM, network contents e . decrypted by a decrypting
unit 28 intcoorb%q:dio '%%9 c%)ﬁ)prae‘_é %f_’%%?%tj(%ﬁﬁ ﬁ&? i nstance, after
bei ng subj etdcortd riy MRARVd R 1Y WSS D A i@%é@&ﬁf@dﬂgfnp&odum ng 5

devi ce 20A having a configuration shown in Fig. 4, as- wll be described
| at er. Therconrwra ghde Mghdar caness cebing sandippe¢ending gon the

recordi ng/ repr.odycing unit .25 through engcog] rocessin erformed by
an encodi rft Eé’odi‘ﬂ’a:%%‘f bf4,t%#%lfe(aa€£oqrbcgd&%ﬂg?(ﬁe&}?)cs]ﬁ?ﬁl?dfﬁk 100.
Thus, when ddigmitda.contents copied and recorded in the mnidisk 100 are,
reproduced by the recording/reproduci ng device 20A, a decode processing

required in a ndiEndhepeatdintesh|teransfier storsiitieons t bl (25(3 15288M

denodul at i . JAC error._corr.ecti,o deconnr.essi.on to the ATRAC
conpressin%rglgzﬁssgé‘se]%an&nt ﬁlemieisi?éﬂv\(ﬁelrh bteranesnoeulb PorCWE e %2 r 54 out from

t he mi ni di Yqulifhenthicrh@ansdmhaind DM Sdgiskiak®®, in which the content
data is copied and recorded, is permtted to 20 reproduce the content data
i n a nor mareeefddng/seprofvsing Heviian AWK s ndagerntted mndml |y

availafée %E@Eﬁ%%% a copyright protection function is also kept
secure. In addition, the copyright protection function
- may be given also on_condifion that the content data
should be placed in an encrypted state on the
transmission line that performs thé transfer (a

15 decryption is performed on the side of
. recording/reproducing device 20A4).

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

20 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

25 check-in/check-out rules- are also imposed. |

| In a case of transferring the SDMI network contents
to the recording/reproduqiﬁg device 20A, data is sent as
it is in the encrypted state over the transmission line_
according fo these conditions. That is, the SDMI network

30 contents are transferred in the above-mentioned staté'of

"E (CK, A3D)" or "E (CK’, A3D)", for instance.

26



reproduci ng device. That is, the user may enjoy nusic and the |like by
al l owing the normal |y avail able minidisk reproducing Hebertemperd00Ss not
.SDM - conpliant to 25 reproduce the copied and recorded SDM network
.contents in the mnidisk 100, as described above. Incidentally, in the
data path shown in Fig. 2, when no transfer permssion is given as a
“result of the usage rule check and the like in DP7, DP8 and DP9, it is 30
needl ess to say that no transfer to the recording/reproduci ng devi ce 20A or

20B .27 t er_2005 3 di nent _of configuration of data
tranggglr”zlevi celﬁz‘%ﬂorrglr%) PRELYRFRY @@fuﬂgﬁagﬁefjaflﬁﬁﬁﬂﬁ/ PEP Fig. 3 shows
a confi gur adéerypted ey P4 i a8E¥yHt1£GOonAL PO28Cdhen skdgiAdyi RFRAE 3 that

operates as the data. transfer device. Incidentally, "although an _
“enbodi nent MPESISehcdntRr GA3D) el BoEsingtancasecabterhbeipgi aubyecécor di ng

i [ [ d f . | t th 4
ecordi ng. rEbi T 1ol dhtr Shenin o LERS| Coop R Rba/ RePERE Bt DPprant
excl usi gel Yevide 0202 HARNES 64 BYnESdiBa BE£6h Cahedn handage 40 Ryild a

configuration having the simlar functions. In.a case of "the present
enbodi ment ,¥ike b iqg%ﬁcirlb%i:ol@ﬁm- mebhiemn stile éeorypbed comteptovi des the

data 15 tr r. lce 1S realized by.installation of a,sofiware '
. program I'C eiasl Idsg}\lb;spcfjhéeépteor Sonar cTonp it eFeHre u%%??o'f’ﬁi"éf%%ct i ons
required asHoowih Giis @fcddﬁl@%@déﬁ!ﬁi@&paﬂﬂm@d b@caslentally, the term

"personal conputer" or "conputer" as used herein denotes a so-called
general 20 PFPHNG/ QAR it Rbadindnbe. raper¢edgtanthey be

prelinpariliffeN dghin a ROM 3
Thus, when the SDMI contents copied and recorded in
- the minidisk 100 are reproduced by the |
recordihg/reproducing device 20A, a decode processing
required in a normally available minidisk system, that is,
15 EFM demodulation, ACIRC error correction, 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

20 reﬁroduce the content data in a normal manner, even_wheh
the minidisk is loaded in the normally available minidisk
reprodﬁcing devibe. That is, the user may enjoy music
and the like by allowing'the_normally'availébleVminidisk
reproducing device that is not SDMI-compliaﬁt to '

25 reproduce the copied and recorded SDMI network coﬁtents
in the minidisk 100, as described above.

Incidentally, in the data path shown in Fig. 2, when
no transfer permission is given as a result of the ﬁsage
rule check and the like in;DP?, DP8 and DP9, it is |

30 needless to say that no transfer to the

recording/reproducing device 20A or 20B occurs.
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or the hard disk (HDD) 5 serving as the recording nmedium integrated in the
conputer. Alternatively, the program may be al so tenpddaerntgmben24gp
permanently stored (recorded) in a renovable recording nedium such as a
fl oppy disk; a CD-ROM (Conpact Disc Read only Menory); An MO (Magneto
Optical) Disk;.a DVD (Digital Versatile Disc); a magnetic disk and a

~ sem conduct or nenory. The renovabl e recordi ng nmedium nmay 30 be provided as
so-cal | ed package nmedia and is equivalent to the package nmedia 90 shown in
Fig. 1. 28 14 Septenber 2005 Incidentally, the program nay be

radi o-transferred froma download site to the conputer over a digital

satel lite bgoamsBsiMeneastNcsatehlirhei0h W Gath’ #2ahelksd Rl net wor k
such as a LAN (Local Area 5 Network) and the Internet, 1n addition to the

i nst al | at i ofP¥+ary heeporftige mediamo8idet equipmeotp@Cdr as descri bed
above, so that tﬁf cogp%%er may reﬁeive he pro%ran1t[ansferred as
described above wr¥h A TIWREN? cEPPOAIURPELEN: BF St BFIBETEN into the

i nt egr aed rddorilh§- md@furk O5SPYE Coqbipe® 1Nthhe- ofePated GBUthentral
Processing Unit) 2 integrated therein. An input/output 1interface 10 is

connect ed tdatactGseridevwides 12nciPkahaddyi nplithonph @nnade up of a
15 m crophon he | I s.operated by the user to

keyboard, a use nd t L k

input ,a é%ﬁ%ﬁ%p%éhcﬂﬁﬂW?m NS tﬁ%ﬁ?bﬁtr?hﬁﬁﬁﬁaEE EOFaFﬁeOéPGheZ
executes a prgRM S Rtind hdeLnMs{ 88 adgbMelVBNPr ¥hdeafpobe B9 tO the
command. Alternatively, the CPU 2 also |oads a programstored in the HDD
5, a progr AMTEPRGh earpuier ovidie threinary| fecerding hwedétmoskidend t hen

10 equipment may be also formed as the equipment exclusively
for data transfer by using dedicated hardware 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

15 transfer device is realized 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 terﬁ "personal computer" or
"computer" as used herein denotes a so-called general-

20 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'

25 or permanently stored {recorded)} in a removable recbrding
medium, such as a fiéppy disk; a CD-ROM (Compact Disc
Read only Memory); an MO tMagneto Optical} Diskﬁ.a DVD
(Digital Versatile Disc); a magnetic disk and a
semiconductor memory. The removable recording medium may

30 be provided as so-called package media and is equivalent

to the package media 90 shown in Fig. 1.
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recei ved by the cormunlcatlon unit 8 for installation into the HDD 5, or
program read out fromthe package nedia 90 such as th¢ Sntenagr 903k Ioaded

«in the drive 9 for installation into the HDD 5, to the RAM ( Random 25
-Access Menory) into execution. Thus, the CPU 2 perfornms a processing

required as a processing of the data transfer device on the SDM contents

"as will be described later. Then, the CPU 2 allows a result of the

processing to 30 be outputted fron1an output unit 6 conprised of a LCD

(Liquid Crystal fy e r h 14_Septenber 2005
i nput/out put int ercfsﬂ%:e %%fﬂ? atﬁgﬁ r&n gfhb% leaé e t?ﬁ?%ﬁaﬁrﬁie
communi cat ifxromrd tddwn sad Qs:bleel’motl(il@dcd)mputé]ﬁ é¥bxroa @igpegd. In a case

of the present enbodinent, the 5 comunication unit 8 is arranged to permit
communi cat itEehihe mﬁﬁa%% %ar‘eler%%lby@ ehewheework 110 shown  in

Fig. 1. Th qg;’g%;,lt r 0 twork contents
" such as thgﬁhu5|c cont ent f§n1 %r%a.g %ﬂ*ent‘%%?%%r 92 A

pr ocess$ ng Nestinke)d sl tHise 11}11151&&95;3!:[1\9 adai oS0 -egapl | ant contents or
the non-SDM contents is perforned on the network contents to be

downl oaded 3 t&dd@tdaic £ 5am H:fter@efﬂtme deecblépa% inkel theecompienet wor k

contents arg SR éle qgn; o | ) ﬁn% HBR e s the
SDM - conpl i %n?e%rf%qr OCGSASEI%ng, I'ns ance %6%% en %%st%} %®d in

, the HDD 5 pmognriatte t(rtalmts@macbdhe desnsitesd etbdve thiettSM - conpl i ant
secondary recordli%gltrredl um si de equi pment.. 20B or the authenticated

secondary FORBMEGEtAOm Bid & foiydinshaklatinn dads ditey/ intnaraiacty
devi ce)g 20fpp 5.

The computer 1 shown in Fig. 3 has a CPU (Central
' Processing Unit) 2 integrated therein. An input/output
interface 10 is connectedrto the CPU 2 via a bus 12.
When an input unit 7 made up of a keyboard, a mouse, a
15 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
20 transferfed-over the satellite or the nefwork 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
25 Access Memory) into execution. Thus, the CPU 2 performs
a processing required as a processing of the data
transfer device on the SDMI contents as will be described
later.
Then, the CPU 2 allows a result of the proceesing to
30 be outputted from an output unit 6 comprised of a LCD

(Liguid Crystal Display) and a speaker through the
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20 A connection unit 11 is a portion that is connected to permt data
conmmuni cation with the secondary recording medi um si d&* egRiPHRENO0R0A or
20B. A USB interface, an |EEE 1394 interface and the |ike are supposed to
be available, for instance. Awred interface that conforms 25 to
~different standards and a wireless interface realized by using infrared
“rays and electric waves are also available, as a matter of course.

I ncidentally, various kinds of processing for realizing the data path as

descri bed wj e; i 2¢L0ck l.s0 rallel or
individualIyhggggéﬁggﬁep%ggggggﬁgsg?é %gga#ﬁg?agF%Ceggi%S g? geBFocessing
- 30 14 Sept ethroughObhdepemtlungcatian ahitcs, ber tbnpkareehraeiihgut the need

for a proceﬁﬁiﬂg?ﬁn time series respectively. In addition, the programmy -
be a prograh'¢ i3 PFoReeded with a singie conputer or is subjected to a

5 distributed prpgegséggemgkhtﬁ%péyégéﬁ%y38£ 8gﬁgﬁ%er% oFurther, the
~program may be also a programthat 1s r ANeP e e 0 8% envt e conput er

i nto exécut ¢ommunticdbonli ueht ®fisonfrangedi 06 pératachamand-agidavi ce 10
(secondary recordi ng nedi um si de equi pnent /recordin /reﬁroduc[ng devi ce)
Fig. 4 shod%léthQF YU LIRS FL { FRUERED RIERY th%cbﬁgWﬁg nddpughewne

OChP iy (AT SrELDURE DUl IS UGPSRl ol 27,1
t he recor dityg medrvoutc | oun tevi £ es A a0 nflia uneshi @scen et 0F 66m €80T der ,
for instance,, Thus, the mnidisk (the magneto optical disk) is applied as
an‘enbomlﬂﬁﬁt%ﬁn%iugontent server 91. A processing required as the
10 processing on the SDMI-compliant contents or the non-SDMI
contents is performed on the network contents torbe
" downloaded in accordance with the above data path, and
the above network contents are stored as the SDHI
contents in the HDD 5 at least as the SDMI-compliant
15 processing, for instance. The SDMI contents stored 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.
20 A connection unit 11 is a portion that 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
available, for instance. A wired interface that conforms
25 to different standards and a wirelesé interface réalized
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

30 Fig. 2 include also parallel or individually executed

Processings (a parallel processing or a processing
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20 secondary recordi ng nedium 100. The secondary recording"nediun1100\MTI

be hereinafter also referred to as the minidisk 100. t4ngepdembenl 2085 only a

.processi ng system of recorded and/or reproduced data to the m nidisk
:serving as the 25 secondary recordi ng medi um 100 and a processing system

adaptive to the data transfer fromthe primary recordi ng nmedi um si de

~equipnent 1 are shown in Fig. 4, while a drive system a servo system and

a reproducing output systemand the |ike that are conpatible with the

m ni di sk 3Q Q | ta th f th N i| i ni_di sk
?ngrh?ng/f% F%Hﬁ%ﬁ%éﬂﬁgv?cébJ%ﬁ ?h ﬂfe}gﬁﬁgﬁgg&e%éiﬁghtg¥£%4gégbtgiber

2005 descrifgt o piddedeingi {1 egimé\Ns &P 68NLEShebRie(FPU) 21 is arranged
as a system controller that controls the whole system serving as the

recor di ng/ r epr odiltigfiflideione tioe\ pparami may| he aoprégrawmothatgiand

reproductiqQn.t m.ni.di sk 10 the MD control unit perfqQrns controls on
“a rotation Qﬁé%é§54¥15§n%uﬁip% ?V%Pm%pF%EugrséﬁvﬁygégF%ﬁngﬂgaservo and a

thread ser @istaabutd® grodasind6a®h 04 lueRi L€ orhesdpatrapgnetic head
and a magnetic field application 10 operation and controls on a

encodi ng/ dEdEheT pridve Prograp matatke talde acpoedramahbatepsoduced. In
addi tion, t 10l n_e ange of instructjons _on comunication wth
t he persongﬁgﬁﬁﬁéﬁiﬁaﬂﬁﬁ(%)%ﬁhéggn?%ﬁﬁ? e ot™ %n%?%f?ﬁﬁpgf data, as wel
as various kinds of commands 15 fromthe personal conputer 1, and a

processing on _the ,content data to be transferred and the like are al so
per f or med. 4Al ERdeGHMest Sfowentigunadiian mf udrta anecerdingl dgvice

10 (secondary recording medium side eguipment
| /recording/reproducing device) o

¥ig. 4 shows a'configuration of the secondary
recording medium side equipmeht (the
recording/reproducing device) 20A equivalent to the data

15 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

20 secbndary recording medium 100. The secondary recording
medium 100 will be hereindffer also referred to as the
minidisk 100. '

‘incidentally, only a processing system of recorded
and/or reproduced data to the minidisk serving as the

25 secondary recording medium 100 and a processing sYstem
adgptive 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 outpﬁt
system and the like that are compatible with the minidisk

30 100 are equal to those of the normally available minidisk

recording/reproducing device, and hence, their detailed
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unit are also provided as a user interface, so that 20 controls on
nonitoring of a user's operation perfornmed through thtt SeRieaPERPnit, a
-processi ng depending on an operation and display on the display unit and
‘the like are also perfornmed. The recordi ng/reproducing unit 25 is a
portion that 25 is equipped with an optical head, a nmagnetic head, a disk
~rotational drive system a servo systemand the like for practically
perform ng recordi ng. and/ or reproduction of data to the mnidisk 100. The

encoding/dq&g%%@gag£$éﬁéf nggdgﬁ%?géﬁcto be 30 recorded i.n the m nidisk

100 and al so ata re ed fromthe mnidisk 100. In a case

of the 32 14 Semhgn@&rcaﬂﬂﬁoﬂi@ﬁﬂ{skcpy§tgm]ignafgaﬁgégrggracggggghion code
encodi ng processing and an EFM nodul at1 on processing are performed on the
data to be FFALEET sthake| conkbahs i Bheushpie Fhetemnseuvhpsdasodhag unit

24 th ing 5.and EF i ng, pn the d to b
Fecor ded 1 oS RS e A1 "o e DB o edt el fy UkPF 25, 1
addi tiop, ireco@ieg tind EPELBicOlont e tRECHTH G SeCPFbNILHAI Mpal SO

perfornms a decoding processing such as a binary-coded processing, an EFM
10 denpdul AIFFEhdEHE AR worbEebet P2 protetiomgl odrivat aa(a RF

signal) hayj e d aut S |jed from. the recording/reproducing -
uni't. 25. AEJ'CE{)}'SIeéc?L %efxg?oa, p%r%%s t%‘%?v%ér?o#%%cﬁl%%n%?@%i %’f’ig 3rocessi ng by
nmeans of ATHRAGaAT RAG WD C WRIASSLY o NTask A tbedifs a0l &@h SepBiggEoNpr essi on

processing. The data to be recorded in the mnidisk 100 Is considered to
be data haWedg/FedREedjiccthand andha Jpagnetic field application

10 operation and controls on a encoding/decoding processing
on data to be recorded and reproduced} In addition,

- controls on an exchange of instructions on bommunication
with the personal computer 1 for authenticatibn or
generation of data, as well as various‘kinds of commands

15 from the personal computer 1, and a processing on the

.content data to be transferred and the like are also
performed.

_ Although not shown, an operating unit and a display
unit are also provided as a user interface, so that

20 controls on monitoring of a user’s 6peration 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
25 _is equipped with an optical head, a magnetic head, a disk
rptational drive system, a ser#o 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
30 recorded in the minidisk 100 and also decodes the data

reproduced from the minidisk 100. 1In a case of the
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encedi ng processing upon conpletion of the ATRAC/ ATRAC 3 conpression
encodi.ng. Thus, when data having not been 20 subj ect edl4 Beptérwbecid®Pbessi on
-encodi ng yet, that is, PCM audio data, for instance, is inputted to the
<recordi ng/ reproduci ng 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 25 the encodi ng/ decodi ng unit 24. In
addition, in a case of the reproduction, the data having been read out by

t he record| | nd_t hen decoded

encodlng/dé@ |§€£%n§féggh' b gé%%?d Tt GObESR $ﬁﬂ& SPHﬁTﬁﬁﬁpgleﬁnpressed
data. For 3frédedsiegsand dngEFﬁJméﬂdl@tﬂ@ﬁ BbcédsiftzarBdpegeaphbgat i ON
with 16 bits, for instance, is denpdul ated 33 14 Septenber 2005 as a result

t hat the de%n‘ﬂi%s@@% Wo%sswgr@@dth@s wrmdcnowmmcpeb&mpr e¥heon is -
performed by, nacircuit of ap outp stem not shown, the
di gital cpééﬁ?ééygé?éﬁﬁP%c?%%F %ﬁ %ﬁyﬁ\gﬁﬁééﬁﬂ?o%&Iéﬁ ﬁﬂﬁ?aﬁng si gna

pr ocess&ng aed W'dﬂdd‘cﬁin@fb@rﬂﬁ@séam B thé hBecbidea. fbftguﬁpipfﬁger
output signal, which is then reproduced as nusic and the lik

 Alternati ve‘mﬁm dif gite ipeoRdin Jéemlfodlhélreﬁ dindt 2%udio data to t he ot her.
equi pnent is al q&&i e 0 e e abov nfigu lon relates to
conmponent s tha’?lq-lare ei'[so eqwr%pe\(gggse r%%%?‘i’f%’g}?répr%m ng device of
t he nor mal ancmdijdgﬁflﬂei:d”dzmgiIlﬁi(iisyﬂﬁnpéﬂ‘ﬁ)m@@fdié&%i&@f oduci ng device

20A as used herein is provided with a receiver 26, a DVA 27, a decrypting
unit 15 28 PEOCESSHEImaHS am a Pinary asideh@iaGessing: 30 BFM a , fl ow

- cont rof o UNiderdhAS ¥ 0 4 HE SRS N 1L processing on

data (a RF signal) having been read out and supplied 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
15- and also a.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

20 subjected to the compression encoding yet, that is, PCM
audio data, for instance, is inputted to the |
- recording/reproducing device 20A as data torbe recorded,
the ATRAC or ATRAC 3 compression encoding is performed by
the codec 23, so that the compressed data is supplied to
25 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 unit 24 is
considered to be ATRAC or ATRAC 3 compressed data. For

30 that reason, digital audio data of . 44.1KHz and |

-gquantization with 16 bits, for instance, is demodulated |
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t he.personal conputer serving as the primary recording nedium side
equi pment 1, as well as portions that perform a recephtdiapterabengiObon

.processing on the transferred 20 content data. The receiver 26 is a
.portion, that is connected to a portion between the recording/reproducing

device and the connection unit 11 of the personal conputer 1 of Fig. 3

~ for establishing-data comruni cation with the personal 25 conputer 1. The

recei ver perforns a signal processing that confornms to a commrunication
system such_as_the in he LEEE1394, for instance. ni cation from
the personat® c%rﬁﬁ%fgltﬁ%geﬁge SFPRESRFAHGY BFogﬁﬁﬁﬁﬁgg,got Bespm

contents angrgde di KETRBO 3ScépbPess£6R1 Y8UpBYrbPRehCEG YAE 2Baekhesdata as
the SDM contents received by the 34 14 Sep?enber 20057 recei ver 26 cones to

be stored | theckzenet efoay Qetpuhdeystent not showhe DM @bgikel Menory
Access) 27._.Incidentally, it doe ot er if data is noved_to the
cache nenoﬁf%ﬁ?lﬁhﬁﬁ %ﬁnﬁ??ﬂe?ﬁeihgjdﬁjﬁéTﬁ?ggﬁrﬁ+oPhganSaEﬂ$9§7. The
decrypt 5ng sitidaPrcedsPOid | Uh tARd1 HeEEst16n PSroddarihyeahl thE

encryption processing on the SDM ‘contents. That is, keys (the keys CK
CK' and thdidedntd gz skeaken ioutpuie sSDmatorwhkihck isabséerred in the 10

encrypted te are pl aced o that .th ecrypting unit decrypts the SDM
contents hzrs?ﬁ)r:{:@ ueceergoraesc i‘?‘fh@e ?t%f% encrypted with the key CK and

the like, such astddattioiBA! Dutpdheidieie Sfatd £ hd3Rgither
Instance. That is, decrypted ATRAC 3 conpressed data is nade 15 obtai nabl e
as "D (CK, amddok datzp)ty thensther equipment is also applicable. :

10 While the above configuration relates to components
that are also equipped in the recording/reproducing
- device of the normally available minidisk system, the
:ecording/rgproducing device 20A as used herein is
provided with a receiver 26, a DMA 27, a decrypting unit
15 28, a cache memory 29, a dummy bit addition unit 30 and a
.flow control 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
20 content data.

The receiver 26 is a portion that is connected to a
portion between the rechding/reproducing device and the
connection unit 11 of the personal computer 1 of Fig. 3
for establishing data communication with the personal ”

25 computer 1. The receiver performs a signal processing
that conforms to a communication system such as the USB
and the IEEE1394, for instance.

_ Communication from the personal computer 1 covérs
various kinds of commands, the SDMI contents and the like

30 as data received by the receiver 26. |

The data as the SDMI contents received by the
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The. key CK and the |ike may be a prellmnarlly stored key or a key sent
fromthe personal conputer 1 ‘serving as the data traﬁ§ﬁ%ﬂﬁQﬁﬁﬁR§QO o the
recording/reproduci ng device 20A at a predeterm ned 20 period of tine may
‘be also applied as a key to be stored. In addition, when the personal

conputer | 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 perfornmed using the key CCK 25 on the side of the

recordi ng/ repr.oduci device 20A in__advance of a storage in the cache
memory 29. ﬁe%c'?]d gz’rg‘fy,orf"’?s'é Atb t%ﬁ@ i’t‘ogﬂet ﬁﬁf’h?h'ge'B‘BiW 28ntents are
not -al ways e resitto N I %mynﬁwacgtﬁ@mﬁﬁ%éesg hgssed data. -
There is also a case where 30 "E (CK, PCM" state contents resulting from

encryptlngIﬂQﬁﬂQﬂtﬁi&Y&%ﬁﬂcﬁﬂ&svn@tlm&mtkeylfkﬁatarlsnmbaedet0|She14
Sept enber 200 transferr utte this case, crypted |i near
PCM data i s “beﬂ'foa'f%a%délrggem pr dk ?Ed@ F’%ﬂ’}"lnﬁ P&’I Phr 588N t he
processsngDMhtjm;decryptlng unit, as a matter of course. 5 \Wen the
decrypted SDM content data is-t he ATRAC 3 conpressed data, a dummy bit

addi tion procesdihgy d@rmifrm Lt 28 hiss dunpgrbion adtat i meedsai to3Beon t he

decrypted cont |n advan of a transfer to the flow control unit
31. 10 V\he%1 { ht (Yecr é}f SHGTIEINBhPTRISSF I P PEMe ML 4 transfer to

the flow cent@ntsit T?!ﬂaﬁ ispeﬂd‘e@rsﬁﬁ(ethé/\ﬂ}&ésgytcz@aséﬂ“Qaﬁ@f@t‘x@hlh@& -
processing in the dumy bit addition unit 30 dummy bit addition unit
30 i s a pofrodechypting ddes SHMIncdnttents ralsfexremhkion ttiee ATRAC 3

~Conpreﬁ§edencrypted state are placed, so that the decrypting unit
decrypts the SDMI contents having been received in the
- state encrypted with the kéy CK and the like, such as the
contents in the state of "E (CK, A3D)", for instance.
That 1is, decrypfed ATRAC 3 compressed data is made
15 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 at a predetermined
20 period 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
25‘ on the side of the recordlng/reproducing device 202 in
advance of a storage in the cache memory 29.
Incidentally, it is to be understood that the SDMI
contents are not always data resulting from encrypting
the ATRAC 3 compressed data. There is also a case where
30 "E (CK; PCM)" state contents resulting from encrypting
the linear PCM data with the key CK, for instance, is:
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the flow c

.data conformable to a data format that is treated in t i a?g%ﬁg system
eﬂ"B

and its specific enbodinment will be described |ater. rol unit

31 is a portion that transfers 20 the received and decrypted SDM contents
‘toward the MD control unit 21 (to the codec 23, the encodi ng/ decodi ng

unit 24 and the recording/reproducing unit 25) serving as a recording
processing systemin order to record the decrypted SDM contents in the
m ni di sk 100, and 25 particularly, performs a control for bringing a

transfer ofgf dat a i pL ice effi
transfer opergflohgﬁgaf%ﬁﬁ f%§§€g% roIfn 9%9§ c ﬁ% %?ﬁbé&ﬁﬁﬁfer in
detail. AccrrMidw@ta oid headdyBtEDRAH DY &6 oD, {@\mermtheKSDM:M 30 content
dat a haV|n%,been sent fromthe personal conputer 1 is the "E (CK, A3D)"
state data, h@?%v@@&@%%@%@@eﬁ%rdmmymned ATRAG3
conpressedlg?g@§ éred to the recording processing systemthrough
on un|t after being subjected to the processing by the
dummy bit addi tWlsn utid dEbrited SSTEE EseEent ddea M A €hskadRAcS3by the
recordi ng/ reprodu unit 25 through the encoding processing in the
encodlng/dé%%ﬁﬁqﬁf%ﬁéndQPﬁr|¢1QRNN¥| HE a@@htion monessima@nisdat a havi ng

been sent s, i he state data,
~the recei vé(?&?r? crypﬁ?%&ﬁsﬁ%% réa}hs errgéjt%n % recordi ng

processi ng deeatygrbediSpMIh cditedowr aivalcainig BlrtdnPess oten the ATRAC 3
conpr essi on proce55|nqson the PCM data by the codec 23, and thereafter, is
recorded i f1o%e GANEEAlsnid0 3A the recording/ reproduci ng unit 25 through

the enfgde  when the decrypted SDMI content data is the PCM data,
a transfer fo the flow control unit 31 is performed
~ without passing through thé processing.in the dummy bit
addition unit 30.
The dummy bit addition unit 30 is a portion that
15 adds dummy bits in order to make the ATRAC 3 compressed
.datq 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
20 the received and decrypted SDMI 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 reco:ding processing system in‘order to record the
decrypted SDMI contents in the minidisk 100, and
25 particularly, performs a control for bringing a transfer
- of the above SDMI content data into practice efficiently.
A t;ansfer operation by the flow control unit 31
will be described later in detail. :
_ According to the above‘configuration, when the SDMI
ABO content data having been sent from the personal computer

1l is the "E (CK, A3D)" state data, the received and
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15 processing in the encoding/decoding unit 24. Incidentally n a case of
sendi ng the content data, various kinds of conmands éVbS%WE@b@éﬁp fromthe

personal ~ conputer 1 to the recording/reproducing device 20A. In a case of
:performng the transfer of the content 20 data as well as the recording of
the content data in the mnidisk 100, the CPU 2 of the personal conputer 1
sends -each of the follow ng commands to the MD control unit 21 of the
recordi ng/ reproduci ng device 20A: ,To give infornation of a conpre55|on

t d f ent at e _se ch is
:¥3rgg]?2 t he €§§§%§*4%ﬁ§?3e0§ﬁ93§%§§8 haBP ELETET J§1éﬂ¥hnd a bit
rate of conterdrdBiq PLEUEESEN§OE gtémseh%ugﬁn@hegflb&e oML u(ilf?r.tta to

t he transn155|on line 30 To specify a conpression systemin a case of
recordi ng the &bmeketRy asvhieatedi odthk pPOOCESSing sﬁrptt@:eb@mm%

specify eiti RA RAC 3 a 6kpb AC. 3), These
cgnnands are ransnf%&yd&? étﬁg Né%@bﬁ?rﬁ?coﬁﬂﬁa % %B&anQ& kort98y t he
recei veb 2ty sthd hedcdi@i Mp/ rSpE6attDhg Uthit 235NeRddubl Eﬁbf%h%bﬁiﬁbgnm
processing control and/or a recording processing control required in

case of an RRGeRsig okn cee wereeding @@@@inﬁdunbhtéﬂt ~data in response

to these comman na ved copntent. 10
data to be the ‘}%(@ %‘B? %lﬁgl{leﬁg%ta or %Ié‘l:eﬁ (GR 408t 3PERdat a by
these commeseds, ffraim itlss PeEsordll céMRUEEL! B, 1 HELhar "B @CK'QP@M)PVCCESS'HQ
suited to a data format of the received content data as descri bed above.

15 5. Pr océé’ﬁtﬁg datan ddre TRcetvedmnd drrcevptedt BCM data is.

10 transferred to the recording processing system through
the flow control unit 31 to perform the ATRAC 3
'~ compression processing on the PCM data by the codec 23,
and thereafter, is recorded in the minidisk 100 by the
recording/feproducing unit 25 through the encode
15 processing in the encoding/decoding unit 24.
Incidentally, in a case ﬁf 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 performlng the transfer of the content
20 _data 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
25 Dbit 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 regquired for .a case of sending
the content data to the transmission line
30 * To specify a compression system in a case of

recording the content data in the minidisk 100 (to
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As a processing in a case of transferring the content data fromith
personal computer | to the recording/reproducing deviB%S%@%@bﬁr%¥§%essing
.of the CPU 2-of the personal conputer 1 is shown in Fig. 5 and a 20
-control processing of an operation that the MD control wunit 21 of the
recordi ng/ 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. 25 In a case of transferring certain content data

stored in the 5, .1he CP ci des r.Qr_not a conpression system
of the stor%kpéiﬁ%e }£%%f39#gf%%€%Psthmgﬁégﬁﬁ%ggéFoﬁ QQEtEEFPBﬁuPﬁed for a
case of recormi@gzin the secondary recordi ng mediumas Step F101 shown in

Fig. 30 5. In a case where the ATRAC 3-conpliant mnidisk 14 Septenber
2005 recordi ng dwese ¢onmamdecire toanseitbedntlar theeMbr dongroiedi um si de

equi pment 20A,, t CPU 2 may jud th conpression _systemin the secondary
recor di ng r}leq.griﬁréfoui’% %?%Jo?'gm%’%.r. S¢S %Qse?osFﬂeE the ¥y 2 5
speci i8S Idn@aPasst O Y@ €0 bdieohhla §2bfa1  pRULESdLAGr (he case
of recording to the MD control unit = 21 1n response to the above conmands,
it is necesitralb angd/iaw tairectmlivme processimgresstvol sysqeireddinhe

. [ t f the cantent data., A description ,10.wll now be
G ven on t o R B Oy qlier G o) b LR biT RS %81 ToR sben tFRE 3okbps

in the ATREGtA SiHbiiBpdisd o MRgstddihmarid. 21. I n this case, the CPU 2
decides in Step F101 whether or not the conpression system of the content

data to be 15 tTFendierqontinol und tAPRAGWE siadgenreceived content
10 data to be the "E (CK, A3D)" 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.

15 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
reco;ding/feproducing device 20A, a processing of the CPU
2. of the personal-computer 1 is shown in Fig. 5} and a

20 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. | |
25 _ 'In a case of transferring certain content dafa_

stored in the HDD 5, thelCPU 2 decides whether or not a

compression system of the stored content data is equal to

a cbmpression system required for a case of recordiﬁg in

the secondary recording medium as Step F101 shown in Fig.~
30 5.

In a case where the ATRAC 3-compliant minidisk
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In a case where the conpression systemof the content data i's the ATRAC 3
system the bit rate of the content data is ascertai Hédantensbdis¥88ent Step
‘F102. Wiile the bit rate in a case of the ATRAC 3 systemis 20 avail able
-in various kinds as shown in Fig. 18, it is decided whether the bit rate
of the content data to be transferred is equal to or |lower than the bit
“rate on the secondary recording nediumside, that is, 132kbps in this
case. 2"5 That is, it is decided whether the bit rate of the content data

is 176 or 14-6k%l?P$, or (gn .other bit rate (in the range from 132 to 33kbps).
In a case VHETEIHI ¢ er‘%’r‘é%s‘r%r?%‘%&‘?‘é‘?ﬁ%fq hehe cepeendagyt heegrgdng

transfer r ehddiih Wit dqufiindd® AIRAGNSChySyShep 1@ide e the bit rate
t he e:L‘:on

is judged to be not nore than the bit rate on ary recording

medi um si dec@@uels S esren? 006 tHdesegondhsk seceydimg hé@iumstbt of a
decision in St F10 nd, F102, the processing i's. advanced to Step F106
intact to oaeﬁfpt%rﬂ%gﬁqaw & st rIéhrﬁl?"g%\oc%riﬁ' TR Hehe RV 52t 0 the .
transni 851 afpddven i W oddIatbd Uy ik SR ShS YPHErShOD Processing in

particular. .In this case, the content” data conmes to be supplied in the

state of "EUIKreABOOr tihe mser exfbnhiowyddiapny occing NiBVeaet 20A. ufdt t he

ot her hand,, when .the content data to be 10 transferred is judged to be
conpr essed atrd dzﬁ?é’ro“[sr?aﬁo &%%@Q?‘?%rﬁﬂ% datt 1HMeFRSFFY rBPe i s

TS ok as I g senescapcar g B NS U2 (10, o
3 system ompressdon tsystemhefddbiesicomtent data. A description
10 will 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
15 transferred.is 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 subseguent Step F102.
While the bit rate in a case of the ATRAC 3 system is

20 available in various kinds as shown in Fig. 18, it is
decided whether the bit rate of the content data to be
transferred is equal to or lower than the bit rate on' the
secondary recording medium side, that 'is, 132kbps in this
case. | |

25 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

30 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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15 in Steps F101 and F102, the processing is advanced to Step F103 to
firstly performa decryption. That is, the contents stldr¥aptembeP80pDD 5,

-when being the ATRAC 3 conpressed data "E (CK, A3D) are decrypted into "D
(CK, E (CK, A3D)}" = A3D. 20 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 25 A3D or aDT is decoded

(deconpress for decanpression._into line PCM dat a equi val ent to

non- conpr esse ﬂ%fﬁﬁaﬁrﬁl&?\j St &P %5{78?“@{F’@ﬁwﬂaaﬁcF§18HcF§?p§c§SP§gai n
with the keyddKdnd o RES V€ bAGEdss Eng Ks B6MncedNes. skag piggessing is
advanced to Step F106 to 30 send the (CK, PCM" state content data

stream to tindagh dsded an ¢onkenbrdatppstiegmt veaficod® fHofephenber 2005
ice 20A.. Wile the, content. data iis sent fromthe

di ng/ ' d .
Lgfggngrg g@ﬂ%&?é%!%ﬁ%f%%ﬂ?ﬁ@%ﬁﬁﬁﬁ%s e 17herout gEke peed £85v8NY the CPU

2, in thi s gAse convietidiforP fprdie MA@ d pari duParl about the conpression
systemand the bit-rate of the content data to be supplied over the

transm ssion |id@ ithis eggsseche conteovdaivoncenes. té bessupplied wil |
Fovordi nol oot baL AT 0 e AL ) S ( he reception Si de wi th
reference reeolddngdrept®dieGtdedtiaidoRl decides in Step F201 whet her
or not the conpression system of the content data
: On the other hand, when the content data to be
10 transferred is judged to be cdmpressed 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
15 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 compréssed data "E (CK, A3D)", are
' decrypted into "D {CK, E (CK, A3D)}" = A3D.
20 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.
éubsequently, in Step F104, the data decrypted as
25 A3D or abT is decoded (decompressed) for decompression
into linear PCM data equivalent to non-compressed data.
Then, in Step F105, the PCM data is encrypted again
with the key CK into encrypted data "E (CK,'PCM)“.-' N
Then,‘the pProcessing is advanced to. Step F106 to
30 send the "E (CK, PCM)" state content data stream to the

transmission line for supplying to the
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received fromthe primry recordlng medium side is the 15 conpression
systemrequired for the case of recording in the ninildiZeeta0eerg8ffing as

~~the secondary recording nedium In addition, in Step F202, it is also
_decided whether or not the bit rate of the content data received 20 from
the primary recording nediumside is not nore than the bit rate required
for the case of recording in the mnidisk 100. That is, the MD control
unit 21 may judge the conpression systemand the bit rate of the content

data 25 re he transnmission lipe according to the above

commands, f%%?ié&c%ﬁﬁ? E%?Bﬁlg?gﬁﬁﬁ+%ﬁdﬁbﬁe bit rate both required for
the case of recoing thHet&6ntdhpi dhtk 190s8he $p8RI £hedpRY-sbligicommands,
so that the MD control unit 21 nmay give a decision in SFeps F201 and 30

F202 on thé?%mu%e%fltm ’a‘tb@v’ér@mmmonllms assdesdribed aheveonpression

t 4 Septenber 2005, for th d th
o i i Sk 1009 42 ARERAT SRt 1firtnco Ehp ok FERERRL BPLY o

132kbpss a&ﬂ&ﬂfdﬂ@e&@b&ﬁﬁprgé@fbn $télgi 280 f eRa Bhe PhOECSSI e I N Fig.
5, the content data supplied over the 5 transm ssion line is the encrypted

ATRA"C 3 corfsideydy daka dto "e (eplBE) "over the tnangpisdifCMimeaihE (CK,
the data &SI T AT SR eosi on syetem are | udged to be
equal . Al'so, as A WkHOG PN WEL PIREeI5d Ndlivéhn Fbf. aSprébbssifgtof s
recelved in the state of "E (CK, A3D)" is the
the MD control unit 21 of the recording/reproducing
10 device 20A serving as the reception side with 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

15 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

20 from the primary recording medium side is not more than
the bit rate reguired 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'-

25 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 thaf'the
MD control unit 21 may give a decision in Steps F201 and

‘30 F202 on the basis of the above commands.

It is assumed that the compression 9ystem required
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content data having the bit rate of not nore than 132kbps. Thus, if the
supplied content data is the data "E (CK, 15 A3D)", a de%snienher 4008t ep F202.

. d's supposed to be given ,sinmultaneously as a matter of fact. Wen the
.content data supplied over the transmssion lineis "E (CK, A3D)", that |

I's, the conpression systemof the content data received fromthe primary
recording 20 nediumside'is equal to the conpression systemrequired for
the case of recording in the mnidisk 100, and the conpression system of
t he content ta ls re than. the bjt rate,.requi or,ifhe case of
recordi ng i%gfh%lé rﬁ’%%’ji% %%?Ia‘ﬁ%gp+lbctg%iIﬁbn?‘élggv;ﬁge%stﬁﬁ%t ep F203 to
25 performarpEc!ypéyorem,Thaid i the tRer degtyPLs NgpsBiticd LS 19bkpyed to

performthe processing of "D {CK, E (CK, A3D))" = A3D on the content data |
st ream t hat2§ sdegerihed| abaxe : hdlhekei %r jRdogtma frxomhthe capocesding t he

cache ne 9 Further., the dummy bit. addition unit 30 is allowed |
performtﬂg{%uﬁl . %‘?‘t %ha%i(fcfﬂo%er& o‘g%fs%i%lép%%l?(gemﬁrs % ember 2005
decrypt 8d cardmiiigiicn (1A B5 e Red@Pfp tdd A tRADY3 bbdmpeds sban

processinng in this case is considered to be a processing for making the
ATRAC 3 céhfresded @at AFoNt.orammbihe tenerp TRARTH dgta ehii def®. 5 f or mat

.t hat istr% » i N the mnidisk system ..The mnidisk systemis a system

t hat has béeh ~ devel oped by adopting the ATRAC systemoriginally, and is

considered to bamussysireroniatodse made Sy @raeb) eigl gt dpp e TRAC 3
systemafter that, wth a devel opment of 10 the ATRAC 3 system of higher
conpr essi ofent gatd &S thy glada & AMRAC AP XM 7 fkatdnttlhie om t he ATRAC 3.

in  COfpr eyuitd st io P Alefid iar}es%%elﬂ.'i{o Q?eSiesq&?f a size,
Also, as judging from the processing in Fig. 5, all
" that is received in the state of "E (CK, A3D)" is the
Vcontent data having the bit rate of not more than 132kbps.
Thus, if the supplied content data ié the data "E (CK,
15 A3D)", a decision in Step F202 is supposed to be given
.simultaneously as a matter of fact.

When the cdntent data supplied over the transmission
line is "E (CK, A3D)", that is, the compression system of
the content data received from the primary recording

20 medium side is 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 required for the case of recording in the
minidisk 100, the processing is advanced to Step F203 to

25 perform a decryption.“That is, the Qdecrypting unit 28 is
allowed to perform the processing 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. |

30 Further, the dummy bit addition unit 30 is allowed

" to perform the dummy bit addition processing on the
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a signal processing systemthat has been originally .designed in conformty
with the ATRAC systemis not 15 enough to interpret t Hel QERACLE AW¥pr essed
-data as it is. For that reason, a special data format suited to the ATRAC
-systemdata is applied to the mnidisk systemeven .though the ATRAC 3 is
adopted as the conpression system Thus, the, dummy bit addition processing
provi des a 20 processing .that neets the above circunstances.

Specifically, a unit of the ATRAC systemdata, that is, a sound unit that

provi des a gl ' e of nd ter onic audio data is
assumed tod%‘e égtEa@dggoaf%gltb?fa&sé (&#q)ﬁea%%]%’p é%@‘the ATRAC 3 conpr essed
25 data has hi ghtie GimBiyeBIit0RdELS 0 DiddsHBl@ Der 18Py Ngassinit becones
smal l er than the data of 212 bytes. That is, it nay be said that the dumy

bit additi 6‘ﬁn|§|i§€é'§§i g Pe ;emmsgﬂmn%g‘f@r pﬁtmgﬁi{g& O?TR?%n@i ‘rll'gRA?: dgga3
[ , it 2 t [ s to
compr besed iipTesRd’ aytar tonbexiibe Stk BHHRC 0 L2yt ot "Safit 1) on a3

processs ngfolmatA3Raconkekireddled Winl R eriltiila ¥ &yfrenrt32kbps is received.
In a case of the bit rate being 132kbps, the nunber of” bytes for two

channel s (L/R). fhe3pinpdisk syskepytiss a Bysdremeddtathamdbeas shown in Fig.

18. A soun Kt 2 i s,cha o.the sound ., unit of 212 bytes on
each of L/ egﬁghﬁgpsﬁgsasééﬁnigntli—'fég.%q%g‘.ct Wﬁqqng,oral%lﬁd{%hi?n%fl%ach
channel iscohangegdetiotot be aogpeten theft 312 ndides cdir AHEIE A ilds byt e
header 10 and an 8-byte footer as dummy bits before and behind the

192- byt e sbAnBREnRTRBE BhevFéem aédensbhadnt sHtthda seveliqpmentsiwfis anot her

enbodiygent ¢RE APRAEUSMNyBtbn of higher compression rate. However,
since the ATRAC is different from the ATRAC 3 in

- compression rate and also in sound unit basis data size,
a signal processing system that has been originaliy
designed in conformity with the ATRAC system is not
15 enough to interpret the ATRAC 3 compressed data as it is.
For that reason, a special data format suited to the
ATRAC system 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
20 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 audic data ié assumed to be data of
212 bytes. On the other hand, the ATRAC 3 compressed
25 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'
30 3 compressed data. |

Fig. 8 shows an embodiment of the dummy bit additiqn
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addi-ti on processing when A3D content'data with the bit rate of 66kbps is

received. In addition, ATRAC 3 RAW 15 data in this cast Peptewhei 4¥5ed to be
«data of a so-called -joint stereo system that is, there is shown a case

:of configuring data 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 nunber 20 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 wunit is changed to the sound unit of 212
bytes by addjing _a. 120-Dbyte ader . an n,8-b footer as du bits -
bef or e andqﬁéﬁgﬁﬁﬁ%%%JWH%&-%QﬁeC??EFE u ﬁtﬁnwg%ﬁft ﬁe%i§51P§@eP ed cont ent
data. Fig. 1821ahewsid heesbiipyabit addition processing when A3D content
data with the bit rate of 105kbps is received. 1In a case of the bit rate

bei-ng 105kbps, the ke of byecbitorateobehngndB2kpbbsR) the 80Gdbbyt es, 152
bytes 30 fo ch. channel as sho in Fig..18, A sound unit of 152.bytes
i s changed ?folf eesso'%fﬁi %1&%‘%@%&@8%‘%%% §¥%9§2 ByLebYbRSeach of L
and R cbannmds acibihdhidl &b Gshddn fhafigs,18.sound unit of each channel
is changed to the sound unit of 212 bytes by adding a 12- byte header, a

40- byt e paddi ng fargPundl 8ibit eof ol 2rbyes tmnoiabyged bef bhe aadnéehind the
durmy” bi ¢ A G bR A SR HERerrhaleaas FROMReLB: fifat o of
94kbps is receitedt id,n 2 g@sm AinthodidadRiendehdy 94kbRsngbleryurber 10
of bytes for two channels (L/R) is 272 bytes, 136 bytes for each channel
as shown i rfbg gound unit of 212 bytes by adding a 12-byte header
10 and an 8-byte footer as dummy bits before and behind the
192-byte sound unit of the received A3D content dafa.
Fig. 9 shows another embodiment of the dummy bit
addition processing when A3D content data with the bit
rate of 66kbps islreceived. In addition, ATRAC 3 RAW
15 data in this case is considered to be data of a so-called
_joint stereo system, that is, there is shown a case of
configuring data of two, e.g., L ahd R channels by (L+R)
data and (L~R) data.
In a case of-the bit rate being 66kbps, the number
20 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 6f 212 bytes by adding
a 120-byte header and an 8-byte footer AS dﬁmmy bits‘ 
before and behind the 192-byte L/R sound unit of the
25 received content data. o
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 nﬁmber
of bytes for two channels (L/R) is 304 bytes, 152 byﬁes
30 for each channel as.shown in Fig. 18. |

A sound unit of 152 bytes is changed to the sound
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A sound unit of 136 bytes Is changed to the sound wunit of 212 bytes on
each of L and R channels as shown in Fig. 11. That -i s4 Sepiesabrl 499Pt of
s.each channel is 15 changed to the sound unit of 212 bytes by adding a 12-
, byte header, 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 20 allows the dummy bit
addition unit 30 to performthe above-nentioned processing. The dunmy bit

added A3D | ferred ~fro flow control unit 31 to the
recor di ng S‘%%:tgg‘éf. g%ifs%g‘f%éma%g %EE%% %EO%%%E‘EI gﬁ‘g{%ﬁ?ﬁaﬁysﬁg‘%raﬁd in
the 25 mnipigk 100 bphdbeis ccorshurgd nepi AL dgchinthar®el higugh the |

processing in the encoding/decoding unit 24. An operation of the flow
control unithanged |to jhejcsunddinit |of 212 |bytes ke addimg @ob2ent ~data

supplied o transm,ssi 0 ! el "E L P " _that is, the
- conpr essi o\rﬁty%pgenﬁléo%'t hag ‘%S:d;]ntﬁéﬂn rba%a‘%dz;ﬁs%)o‘irrg(g ¢ é%ﬁ%%‘)g‘%’ﬁt%ﬁber 2005
pri marysr echmeiy @ edibgfdrte drid eietind riwe ties - weeer §sendnusyst &M requi red

for the case of recording in the mnidisk 100, or the bit rate is higher
than the bithe Feceistad PetP faantepd Gt of recording in the minidisk 5 100

al t hough both t o] r%ﬁﬁi stﬁ@ﬁ I qHﬁi f he processjng i,s advanced
to Step F206 toriﬁq?'smay pervg]o_rtﬁﬁ}éa ecyraybétﬂ?on. ilrh:%é}1 irgl,‘o'.’f‘%ses%%%r%?ﬁl ng unit
28 is allowsd domtmert @abd el tpr ates Hing wfte RE Jukpd s KM ived. PCM on

the content data streamthat is received by the 10 receiver 26 and is then
captured in theI@a@hgaﬁghﬁﬁth@ bit rate being 94kbps, the number :

10 of bytes for two channels (L/R) is 272 bytes, 136 bytes
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 L and R channels as shown in
Fig. 11. That is, a sound unit.of each chaﬁnel is

15 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

20 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

25 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:

30 transmission line being "E (CK, PCM)", that is, the

- compression system of the content data stored in the

45



Then, the decrypted content data (PCM is transferred to the fl ow control
unit 31 without passing through the processing in thd4diapgmpsrt2088di tion
unit 30, and is then transferred fromthe flow control unit 31 to 15 the
.recordi ng processing systemas Step F207. In this .case; in the recording
processing system the PCMdata is transferred to the encodi ng/ decodi ng
~unit 24 after being subjected to the ATRAC 3 conpression processing by the
codec 23, and is recorded in the mnidisk 100 by the 20

recording/r [ | 5. per.at.i. of the flo control unit 31 in
this case w§¥4£%§§d€%%#ﬁ%%P I%ﬁé?gﬁlﬁsaﬁégggrngt%gﬁ?f PFing t he content
data from tdemppessioel sgoramt e6qditeat Berr ener ehse/ bepradvdidiagdey ce 20A

as described above, a signal processing is performed 25 on the content data
on the basiSh®mimdislckidi e sHeenbifnratgsisshighes. thaa dhgndlit

rocessi ng j j zed as shownp in Figs, 7A.and 7B. Fig. .7A.shows the
‘ Brocessi ng 3 e%%%?%s@?%n&%y%?%% 8fLE ESﬁf’Eﬂ?ngaFB Fgebgligéﬂll,s ichis
stored Bn tiwo BOcHEigRIMoO t1ECES FempResENbni 8ystEms heet a%uﬁqr,mrtﬁési on

systemof the data to be recorded in the mnidisk 100, 46 14 Septenber 2005
and the bi tPTRARSFINGGkS msheaneeth tqeSbep FaP6 teqfiirsylyf perfhamcase of

recording i > .16 nj di 0.1 IS ca -t he encrypted ATRAC _
conpressed(ﬂ%%ﬁﬁg%%ﬁgata €ék;qﬂg )ae§5 Eﬁ?gtBH%ﬁe¥PréﬁsﬁiiéF8ﬁ 5 line
as it is wittd qurfam o pieydeskingdof s"bheok, sepptkedptaygrd=t bem

secondary recordi ng nedi um side equipnent (the recording/reproducing
devi ce 20A°R THén contenthdata sitenih rEpabaliei ngcetvedebzorhet he encrypt ed

ATRAC 8o COMIRSSRE: 4 B 138l &h) flifed "En CORT E5SRY memory 29.

Then, the decrypted content data (PCM) is

- transferred to the flow control unit 31 without passing
through the processing in the dummy bit addition umnit 30,
and is then transferréd—from the flow control unit 31 to

15 the recording processing system as Step F207. In this

_case, in the recording processing system, the PCM data is
t:ansferred to the encoding/decoding unit 24 after being
subjected to the ATRAC 3 cdmpression processing by the
codec 23, and is recorded in the minidisk 100 by'fhe

20 recording/reproducing unit 25. An operation of the floﬁ
control unit 31 in this case will be described later.

In a 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

25 on the content data on the basis of the processing shown
in Figs. 5 énd 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

"36 primary recording medium, is equal to the compression

system of the data to be recofded in the minidisk 100,
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10 data "A3D', which is then converted into the durmy bit added conpressed
dat a " A3D( nd) " to meet a conformity to the mnidisk shistentgmberPPai ng dat a
to be recorded in the nminidisk 100. The above-nentioned process has
.effects of 15 sinplifying the transfer processing, inproving a transfer
.efficiency by the sinplified transfer processing, reducing a transfer’
time and solving a problemon the deterioration of a sound quality,
because of an elinination of the need for the processing such as 20

decryption, n%)r ession (conversion into P reconpression and
re- encryptl%’h the it Fake i ROEdMAGe HBanukhe; BétegatpnERAUired. 78

Shows 2. pr 0ggs segl b0 PoCSLER1ND T 0PAE miNERTSKNEQBOTEY oSl on system

- of the content data stored recordi ng mediumis different
fromthe conpreski mmwmremredcﬁymée ATHBCOB cemprdispgdin  the
m nidi sk 100, or a case where the bit rate is higher than the bit rate

requi red atCOHEERt HAtR %cbﬁﬁfn@3Ph inesenhi BpskheobranpmhsadAnbot h t he

conpr essgi oM £y St A48 t epgrypLgd conpressed
content data 47 "E (tCl:i']pS 2@%‘? h%{l?%KgbﬁB%égd %ﬁgnﬁ}%tg :ﬁnto A3D or
aDT, whlchsupﬁlm&dmtowhrﬂmkhb(shmmNWMfgSfdéofaingdmédﬂﬁmeQSEQn into |inear

PCM dat a egylvalent to .non- ressed data._ Then, the PCMdata is again
encrypt ed WP e (ﬁ@??ﬁ Lng{ SePEOQERin®igvican?eh) i s TheR: sent to

t he transmiﬁﬂﬂﬂh'ﬁé&hfﬁﬁhdf%éﬁ¥3ﬁQ@4ﬂ§ el éeﬂbAtotﬁg %ﬁ%?QQQQOA) Then

recordi ng nmedi um si de -equl pnent cordi ng r eproduci ng
in the reddRAOG ragmorhased) dieha ces 2DFcryhieednin iyt tide dadmpressed

10 data "A3D", which is then converted into the dummy bit
added compressed data "A3D(md)" to meet a conformity to
~ the minidisk system,_providing data to be recofded in the
minidisk 100. | |
The above—mentioned'process has effects of
15 simpliifying 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
20 - 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.
25 in the primary recording medium is different from.the
compression system 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 recordinglih
the minidisk 100,'although both the compression_systems
30 are equal. |

In this case, the encrypted compressed content data
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10 decrypted into non-conpressed data PCM which is then subjected to the
ATRAC 3 conpression processing, providing data to be tceenteraeeri300nhe

m nidisk 100. In a case of the transfer of content data beyond an:
-execut abl e range of the process shown in Fig. 7A, the 15 process shown i-n
Fig. 7B enables to record the content data in the mnidisk 100 wth the
recordi ng/ reproduci ng device 20A. 6. Flow control of data recordi ng device
20 A flow control in the recording/reproducing device 20A will now be

descri bed. We he i ent t ecelveqd over the transn ssi line is
recorded in hQCI%ﬁ nzlk:g?gk T(-)Odlgefg*hga%as‘flt h&® gﬁﬁﬁﬁﬁiﬁﬁa F‘&Brégﬁgoﬁedi um
there is a gpBe whetle iHerebtRONt @8¢oded a(8bsaprtakba)t eobe processed
successi vel for witing onto the mnidisk 100 as data to be recorded,

dependi ng eempressi er | butoahitwear PEM dacat eaniwadentntol hag-and a
“bandwi dt h of i nput t he secqndary, re [ medi um .30 Wien the
transm ssi o%onl‘%lf)%ﬁsf%‘ie&?%a'asgﬁﬁ%r&l' tg‘%gp@g@%?(%rggi?ﬁ) ?H?B?’Pf:ﬁgt ance, a
bandwi dsh ofi MRS K’y ASK eNsts edataih e( @, ebEret | vAnDaRdNsdtRehs i m ted.

to a -small value for 'sone reasons such as a capacity of the cache nenory
29 and how SRith ntthe strangmissien] Fingnamd is ceeénbualbytsuppbiedche

menory 29, Ki ransfer 5 of data. in excess of an jnput buffer size
of the recei%J\/eérhaé Z%Eq“lon ‘%a ST oer f‘?%rwe%hwﬂaﬂ %u?%?:}p%%h recei ved

cont ent dat@dcormihdaraprsaad MfMalatcs 2ol ) M tehé®N OR thée bandwidth is
I ncreased, in conparison with a case of conpressed data. 10 In addition
when a tr afSOrdinghineprodisagdmryce 20A, the encrypted data is

10 decrypted into non-compressed data PCM, which is then
subjectéd 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
15 process shown in Fig. 7B enables to record the content
.data in the minidisk 100 with the recording/reproduéing‘

device 20A.

6. Flow control of data recording device
20 . A flow control in the recording/reproducing device
20A'wiil now be described. | |
When the content data received over the transmission
line is recorded in the minidisk 100 serving as the
secondary recording medium, there is a case wheré the
.25 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. |
30 When the transmission interface is assumed.to be a

USB (Ver. 1.1), for instance, a bandwidth of lZMbps is
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29 to the secondary recording nmedium (the m nidisk 100 IS conducted at
low rate, successive witing often becomes i nexecut abl¥ S§riepRe2005
.connection, the present enbodinment brings a 15 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 is then '
“transferred to the cache nenory 29 is once stored in another region of 20
the -cache nenory 29 after being decrypted by the decrypting unit 28, and
i's then transfer d fr nt he contraol unit to the_ recording

processi ng °& #ﬁﬂ?&%%d?ﬁﬁdﬂﬁﬁthﬁsaﬁdm%ﬁ% cGBeé 23) on the
basis of eqratmolvatlhﬁ oy %ﬂ@rf%&ystéecﬂlagv §0ghpabs 'Bg?ﬂc g2° a flow

control according to the conditions of each part 1s requ between the
fl ow cont r gacie medbraNE% MIGVIDovcollm:lmldartmtleltrdnstéerreﬁt foomwthe now be
given of the fl.ow control __when " én : A3 " is_supplied over the

transni ssi GFCEANET tohdihs pachs, 2d Lhdt Bi tTaB8E_TATRAC 3

conpr essedogaliatias ity f f [ 9 enber
2005 31 toot he I{:/S (::Lont%r@ﬁe%trjsrn?{% i&@%ﬂﬁé&%ﬁé{;%%@és ow%mlén éée% £ a data

transfer i 26 éetbopmmdlﬁmrﬁespmnseInapﬂminmﬂlamgnwhsnsnebehsed dat a

request frontth ND contral unit 21 to the flow 5 control unit 31, as
well as a E&%&egunEa 85 QopfﬁﬁﬂﬁﬁesqﬁQﬂRFMKé%@%HKF%%%%&B?E%gEdOEtream '

data DATA thembhh@wibkaWicoahicleddadd, %tébxﬁﬁt&i\&&%tmlaueaée%f Fi gs.
12, 13 and 14 show a timng chart in a case of ,transfer. Incidentally,

Flgs 12, ¢emmngsgadpde¥ide a

10 - In addition, when a transfer 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

15 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 is then transferred to
the cache memory 29 is once stored in another region of

20 the cache memory 29 after 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 ba31s
of control that is performed by the flow control unlt 31

25 a flow control according to ‘the conditlons of each part
is required between the flbw control unit 31 and the MD
contrel unit 21.

A description will now be given of the flow coﬁtrol
when "E (CK, A3D)" is supplied over the transmisSiOn line;

30 that is, the decrypted and dummy bit added ATRAC 3 |

compressed data is transferred from the flow control dnit
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10 continuous timng chart, and a nunerical val ue (a point of tine
corresponding to a bit timng (the transfer clock ACLK)Se¢pesberdilOat t he
.upper nost stage of each drawing. In this case, the data transfer is
.perfornmed in 15 response to the data request XARQ fromthe MD contr ol
.unit 21 to the flow control unit 31. When the data request XARQ i s
- asserted, a reception of .data fromthe transmssion |ine such as the USB
is perforned, and the flow control unit 31 starts a transfer of the
conpressed 20 stream data DATA to the MD control unit 21 in
synchroni zatt ot Wit ¥heCRtERt einit| 3k ALCK, whenever 2 bytes are
reserved in the f cEyp at e stream
dat a Ewﬂlo to béﬁ??gﬁgferred %%; égge%%rggﬂ Qfo%eéé?ﬁgﬁggg %E§ gf
sane tine, L%rfcmnédm/mcnmnpmhsemtd) éacnumpussgahm khehbakeanakaXABS. |n
byte units. Assunming that 2 bytes are reserved for the ressed stream
- data DATA JFP9¥sth HfHGhiEam (the MD . @entyphunke aﬁtﬁorﬁﬁﬁgE%ORARQ resi des
at a pognt - ' -y a 2]% & F angce fer of
t he co?rpr eégsne%ﬂdsﬁfruerglrﬁ gpltasafi Als staérl?%}étl%rso%nﬁg %%lé%t %f t?ﬁ}‘%Q ept enber
2005 tine "gketk MK tdmel by taonpirks s@BSs tseah sda tat PATA eflroisthehown in the
drawi ng, data of .1 byte is transferred from a MSBin s nchronization wth

the transférto SRR Unidh # 4 Hee pihe MP rkondeesl j unt sl out put t ed
according to a Filgdri ne of; 4 %&“ﬂ?rsl{bvp'éstiﬂﬁgansﬁt SiRry @ % sbNge

transfer as shown in Fig. 12, successive data t I's perforned as
shown i n FitgansFer.f odnigistemrted. ly, Figs. 12, 13 and 14 provide a
10 continuous timing chart, and a numerical value (a boint
of time) corresponding to a bit timing (the transfer
~clock ACLK) is shown at thé upper most stage of each
drawing.
In this case, the data transfer is performed inr

15 response to the data request XARQ from the MD control.
unit 21 to the flow control unit 31. ' When the data

request XARQ is asserted, a reception of data from the
E transmission line such as the USB is perfqrmed, and the
flow control unit 31 starts a transfer of the compressed

20 stream data DATA to the MD control unit 21 in

synchroniZation 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 transferred
to the recording processing system. At the same time, |
25 the flow céntrol unit 31 outputs also the byte sink'XABS
in byte units.
Assuming that 2 bytes are reserved for the
compressed stream data DATA up to a point of time “h+3“
when the data request XARQ resides at a point of time "2"
30 as shown in Fig. 12, for instance, a transfer of thev

qdmpressed stream data DATA is started from a point of
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Now.it is assunmed that the data transfer to the MD 10 control unit 21 is
temporarily interrupted according to circunstances oft4aSenserapergs
‘processing systemfroma point of time "n+36".as shown in Fig. 13. It is
.considered to be a case where the data transfer fromthe USB transm ssion -
line is too late, or a situation that 15 the transfer fromthe receiver 26
~to the cache nenory 20 -is too late occurs. In this case, as shown in a
point of time "n+38" in Fig. 14, the flow control unit 31 term nates the
transfer by stopplng out put of the byte sink XABS. The MD control 20 unit
21 in this e rts'c%gm@z thatbYie sivlnofABS|Espalag outentteded Ay the

fact that | r | e, pe t tr nsfer period
of 1 byte.- T ereé?ter,xﬁﬁﬁthgt?%%Q# §¥“s Q%é%ne% ##%ﬂ? 655? t*of™t i me
"mtl ", the HWMSB SimksPARE d15i 04k Doxt LoDt h Ntige lerdps £OY L €1HEKI MOCKN this
case, so that_the MD control unit 21 captures the data in the 1-byte
period in raé@odm |Q§ff~€bf51n]f HABI st aksq iy eked \aceondiegske &tream

' data DAJA. EQF q{ WP . interruption of the transfer is
reqU|red according-to C|rcun€€ances of the 30 recordi ng processing system -
such as a case. @ffteaediiyg dimri EriiPtetdesfamngd efhdwwipos aridy f2omthe
flow control 51 14 Septenber 2005 unit 31 for reasons of a transfer tine of
the procesSUFTCSELVR GH R AFIRERE Hes RIFTNEEA s shewn nk ke, 1he MWD

control unig,, 23 eijdaates the transfer by interrupting the data request
XARQ 5 1In a peplog'of time "mtl5" shown in Fig. 14, for instance, if the

data request XARQw dtsdis tamsunisd athdt anes e?raﬁéqutsﬁ& tig gk o, and
accor@hpglcbnggglfhggt 21 is temporarily 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
USB transmission line is too late, or a situation that
15 the transfef from the receiver 26 to the cache mémdry‘zo
-is too late 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 output of the byte sink XABS. The MD control
'20 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 reésumed from a point
of time "m+1", the byte sink XABS is outputted in a 1-
25. byte peridd in this case, so that the MD control unit,21
captures the data in the l-byte period in recognition.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
30 recording processing system, such és a case of needing to

interrupt the transfer temporarily from the flow control
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control unit 31 stops output of the conpressed stream data DATA and the
byte sink XABS in response to the off 10 state of the riapigraberrZ88best. |1t
is a matter of course that the data request XARQ is set to "L" again
.whenever  an allowance will be nade for the processing of the recording
processing system so that the transfer of the conpressed stream data DATA"
~is resunmed. 15 As described above, the transfer between the flow -control
unit 31 and the MD control unit 21 may be nade interrupted flexibly

according to the circunstances of the receiving processing systemor the
recordi ng pHbdestt P @RS ¢ strapster obimenPfolhpePRPEEsSgingo

regul ation & Adie iy L%‘?ﬁfc‘?%’% wésg PO 22£0r O1nk PlncBaNEREALP of the

~transm ssion |1 ne an ocessing or e processing o
recordi ng icdrctrdie umihni 2l sterifihatsss ttine enaréferi bpt indaeartpanager is
made executable. 25 A description will now be. given of the flow control
in a case W& dat@ @eauR) XARQsuppl i ed over the transmission |ine, that

i's, thegdecrypted, P .8y 1.5 il @S, t w gpnt unit 31 to
the MD %ontrol Sﬁlltag\ﬂf%al%}) Cfsfn %Jhr%sl cng{sie?daésﬁs O\Mi"lﬁiﬁnigl' g?gﬂ,fg}jﬁe dat a
transfer iisgtericy med itheg ebponaedueeatARD b3 gvat stsuthA™ asaan 14
Septenber 2005 L/ R clock LRCK, a data bl ock XBCK and_PCM stream data DATA
fromthe flFRANSHAT Jednsat dF (tamned MF oAt 2eFPFdingly F fhe fiaw 15B,

16A and 16Bopliawia Jolif M3 S@igs idhtput® SO cdiphsisla seeLdgntal Iy,
Figs. 15A, -15B, 16A and 16B provi de a successive timng chart, and a .
nuneri cal dadlau®ATA paoidntthef Hytee)siodk XEEDH N nesponse dat thel ofk

10 state of the transfer request. It is a-matter of course
that the data request XARQ is set to "L" again whenever

" an allowance will be made for the processing of the
recording probessing system, so that the transfer of the
compressed stream data DATA 1s resumed.

15 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 receivingrprocessing system or the recording
processing system. That is, the flow control permits a

20 regulation of the data transfer depending on each of thé
bandwidth of the transmission line and the redeptiOn
processing or the processing of recording into the
minidisk 100, so that an efficient data transfer is made
execﬁtable.

25 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 ?CM data is
tranéferfed from the flow control unit 31 to the MD
control unit. 21.
30 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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XBCK i.s shown on the upper nost stage of each drawi ng. In this case, the
decrypted PCM stream data DATA 10 stored in the cache 'Hetatgmbe 3005’
:outputted fromthe flow control unit 31 to the MD control unit 21 in
.synchroni zation with the data cl ock XBCK correspondingly to the L/R cl ock
LRCK. The PCM stream data DATA is identified to be data on 15 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 channel based on the
L/R clock _L S osed to hold for a 32-data bl ock period, while
16-bit PCM aF]Icﬂc J@%lﬁhaﬁ\rf@tff sb%?%]ﬁsxﬁﬁ:“eﬁn‘éopﬁﬁ‘ltﬁrﬁﬁml fAg&ation into a
16-data cl , | l£,0 3 C
peri od. W%@%ﬁﬁsﬁ%@ %]ftbd Sc% d%?%ﬁg}[' g}ge{f ‘Elﬁ%m% 809@&@% l(%frgriréd in a
period frola point of tine "0" shovvn in Fig. 15A to a point of time "31"
the 25 16-bit_data is sent in synchronization with the

shown in Fig. 15B,
~data clock XBC%%&? a]pr’&'l 605 7 ovR% i‘)‘b‘i’ln%s%fs?‘?‘f’rea"il%mllﬁﬂ ﬁharboiﬂtaof time
"31". 1§ apg I rf
synchroni zgtaldgglgvﬁ ?{fthe L/R ]{}E%%ﬁ#ﬁ %%é il-?l hg quéncy units, a

transfer ofléBh@rooridenta datcess e mmta:marvnlatn&laamuesmmreal tinme.
Thus, 53. 14 Septenber 2005 assu that the L/R clock LRCK is set to be N
times as N W@:}‘u&%ﬁFe%P?IFW%ft‘l/W?l%gaaglﬂﬂéh as the
real tinme welk t.a.% @ﬁ%hohotﬁfea {3 € QU A 8:4 9q control
unit 21 at high rate. 5 Wile F?gj'csﬁrISB and 16A schow a per]}:o %/DI’I ng which
t he PCM stream dat £hDATAaise .t rtdwes fderarexp tsat 3 i stetgam tdweta DATA

10 stored in the cache memory 29 is outputted from the flow

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

15 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

20 after an insertion into a l6-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

25 16-bit data is sent in synchronization with the déta
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

30 sampling frequency units, a transfer of the content data

to the MD contrel unit 21 occurs in real time. Thus,
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flow control unit 31 term nates the transfer by stopping output of the
data clock XBCK as shown in Fig. 16B in a case where theenteahet05f data .
.to the MD control unit 21 10 is tenporarily interrupted according to the
.circunstances of the receiving processing system that is, the transfer

of data fromthe USBtransmi ssion line is too |late, for instance, or a
situation that the transfer fromthe receiver 26 to the cache nenory 29 is
too late occurs. 15 The MD control unit 21 in this case recognizes that the
-transfer is being interrupted by the fact that no data clock XBCK is

acqui red. ARFEHM%thathdie He/R radnrdlerLRGK nglesek ckathe| b tine asow

control uni q&@1 h it a 0. 0 | so
r esumes the“["'}cr%i(;rffsfZ‘ﬂtJ 0 élft}glqgg\hp%l}éégcr#'dgﬁ ;{afﬂ%rfignlé%lnc r%g‘%%mﬁﬁg I‘;lwith
the data claxckheXB@a10rtiniee Wil Deoferdisg /R Ctfrks £83CKEhd heodMasont r ol

unit 21 captures the PCM stream data DATA in response to the data clock

XBCK. and t K893 foc the MiRgentrp IWidHdy 41 tafe IHeM stdfeam dat a DATA havi ng
been igputted Hhe ontt:0l it t ' . -an

i ndi vj dﬁal sound ﬁl%c I}'J,Q%erlcgoér)rparﬂeﬁs?sllﬁd’gn]séogggé{;?enlgicg@i ad'?%é?%gv; elcclgB IS
started. inthe Ca¥e safredie AARRAGATONLS RHATBridiE AUGEASHTETy PDIEKLsSi ng
Is started whenever 30 512-word * 16-bit data per channel is stored in an

i nput  buf f &leFORFradr ddd Fotamnadns dde drgpds ngtoping
ropasce « SUkRuR, BE WS (iR AR L, e IPIASP! ofbn PPSFS TS 1S

supposed to “sanpl 1 ng ock “peri J"0C
denot es a vaksecwhera thasdrsmerfert lof [daRacltackHEREBD icosato) amrbiet M1 i mes as

5 much, as the sanpli nq frequency as descri bed-above. In
10 is temporarily interrupted according to the circumstances

of the receiving processing system, that is, the transfer
' of data from the USB transmission line is too late, for
; | instance, or a situation that the transfer from the

receiver 26 to the cache memory 29 is too late occurs.

15 ‘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 output of the data '
20 clock XBCK and also resumes the transfer of the PCM '

' 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 responée fo
the data clock XBCK and the L/R clock LRCK. |

25 Whenever the PCM stream data DATA having been
inputted to the MD control 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 |

'30 512-word = 16-bit data per channel is stored in an input

buffer memory arranged for the compression processing;
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f

addition, 1/2 is used because of a need for the conpression of twy channel -

data in a time-division manner. Thus, an increase in éb%%ﬂﬁ%?b@ﬁgoélR cl ock

{LRCK within the allowable range of the conditions causes no 10
.termination of the transfer by conpression rate Ilimtations. That is, in

this case, there is theoretically no need to interrupt the transfer due to
the circunstances of the recording processing system 15 Then, even in a
case of the transfer of the PCM -stream data DATA, the transfer thereof
may be nmade flexibly interrupted according to the circunstances of the
transni ssi on |ife RRidniseible ehim@ntpkeresqrnfhesgompressignaddi ti on, a

hi gh rate tyapnsfalid ) 0sSi L en di n l.-ng of the L/R
cl ock LRCKFL{ Accosféd]iﬂn%ﬂ]?/% &aéﬁ(g?(?c?én? da%gmﬁggﬁgf ce’rﬂglcg H%%Fé[%gxecut abl e.
Havi ng deset'sbeatid hdodk ystzedt isong2as 1he. arhdshoess sa valus i@ He
understood that the present. invention is not limted to the above

enbodi ment £a885 WhiTe ddiade®R ¢leget LREK ais opet heot banlf imepoaAst he

Pri M ys T Coictl L B WAkA LS SEEQNARLY LECRLALgnoRbHILLS Rt |1 M ted

to the SDM contents as and varrous kinds o6f content data

may be al saddditdedny, amd dgedised Hdheasé 'SF Yare€eadiog wrdi umis al so
supposed to be available in various types, in addition to the HDD. 55 14
Sept enber SOBPNESTION, Hattier drankfl} s¢atdalnt activeodd¥igionehapapng

T o be SN SEANAL 0N s R TR ROk e o150
m ni di sk awdthin the allowable range of the conditions causes no

10 termination of the transfer by compression rate
limitations. _ _

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

15 Then, even in a case of the transfer of'thé'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

20 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 understood that the present
invention is not limited to the above embodiments.

25 For instance,. target data for the transfer from the

~ primary recording mediuim to the secondary recording |
medium is not limited to the SDMI contents as desdribed
above, and various kinds of content data may be also
- widely emploYed. ‘ _
30 The primary recording medium is also supposed to be'-

available in various types, in addition to the HDD.
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5 the mnidisk recording device. The secdndary recordi.ng nmedi um 100 nmay be

the CD-R, the CD-RW the DVD-RAM the DVD-R the DVD-Rgepiembenid0ei nds of

‘menory cards and the |ike. Thus, the secondary recordi ng nmedi um side -

equi pnment 20A nay be a recording device that is 10 conpatible with-these
medi a. 15 Having nmentioned the present invention also as related to the

- SDM - conpl i ant recordi ng/reproducing device 20B, it is to be, understood

that the present invention nay be also applied to a transfer of the

content data toO]%he, recordin /rqeﬁr oduci ng devi ce 20B. According to the
present inventioh & Fadae RREIDAtRr bt P eSePONaHESCription, in a

case of transdsFdimp dte R Hfd ikt So b dgyhge on the
primary recordi ngldr’r%di umside to }?%e dat a&%%?flé%%%g?}h%&[ﬁ%?%gnt gﬂri%cord t he
content. d&guipwmdarie 20ecurelalso eouppbhsed neoi ben avdiel glada €anpressi on

system and the bit rate that are confornmable to the data recordi ng device

are conpar AT (PR FidhRHe R e Liuteed ot e minidisk enrdihe
cont ent s datihd Ghik FiEfK ,re%%&&adﬁaieﬁé@.qu'ﬁ? gé@éﬁﬂ% PLOSE§PHEY ' S
| ul't o e tonp -

brought into realization according to a res arison:
Speci fi cal mgdiwimed dtheagathee ddrgprGlsR ortlsy LRRWS the DYmvRAM tihkéa to be
stemthat is confornable to the

data r ocor BURS Heures DUBG R Ve it AR E oo SO AEA  GhBe sont
i s not nongyehan Tihe bithe %te%otx{aaérf&ecdm_fﬂrg@%é‘djhﬂn tdeygata 56 14
Sept enber 2005 recording device, thé content data 1s sent as it is in the
encrypt ed edwipaendd 203t mayt dee a arecdarid ngpdEeissedhat is
10 compatible with these media.

Having mentioned the present inventioh also as
related to the SDMI-compliant recording/reproducing
device 20B, it is to be understood that the present
invention may be also applied to a transfér 6f the

15 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
29 recording device to record the contentrdata 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,
25 so that a required tfansfér_processing is broughtrinto
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 compreésion
system that is conformable to the data recording device.

30 and the bit rate of the content data to be sent is not

more than the bit rate that is conformable to the data
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data is recorded in the secondary recording nmediumafter -the required data
addi tion processing is performed on the 5 conpressed d4tert@soRrer8ipl etion
.of the conversion into the non-encrypted state in the data recording
.device. In this case, a conversion. of the conpressed data format

inclusive of a conversion into the PCM data, for instance, is not
required;, and data is sent in the conpressed data 10 format over the
transm ssion line, so that a higher efficiency of the content data

transfer processing as well as a reduction of the tine taken for the
transfer reSFYPERI9eEre ) thFerrnt Agtapiesertasithés in

deterioratigq qn&wh%ffgsg@eéa@gtsggg&r ,alpgc&&léec&é%% Sggdnéed of

t he processing step econpressi on and reconpr essi t he ot her .
hand, in a delse harexdiiedatm tloogEeassday SyedardDig thedtent gptedat a to

be sent is _different fromthe data conpression systemthat is 20

conf or mabl &% RaEIEad dad@ R dHd Ry i ROCeFSitE s (PRTEQTRed :0R Bhe t he

t ent zdat ' ) i . mabl e to-
She dat 30 ikt a s il dodd Wk di P nd HdhidAtaoR SR OLMO 1O

encrypted ride compreacyyphiial atared irhemiaenrassaling deiicés recor ded
I n the secqndary .recordi ng nediumafter the conpression processing is

performed o ith&aT6n- % GPVEFEPHAT Uo FemRswadbiaka thermahver si on
into the N91eRAREPLRd Sty drlbidie AR (R Pt MLV £8r Afstddidl

transfer and/or recording to the secondary recording 30 nedi um nay
real i zed alisongg trequiicedonted didtaa iisn sevet im0 e NP reagsd®mdtmt i s
uncont o Mlem? b8 the 12 ahsntstion Linn 5o’ that ‘& fhqha Mdi um side.
efficiency of the content data transfer processing as
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
15 of no need of the processing steps such as decompression -
-and recbmpression.

On the other hand, in a case where the data
compression system of the content data to be sent is
different from the data compression system that is

20 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 recording
device, the conteht data is sent as the state of |
encrypted non-compressed data, and the nbn-compressed

25 data is recorded in the secondary recording mediuﬁ after
the compression proceésing is performed on thé non-
'compressed data upon compietion of the conversion into
the non-encrypted state in the data recording devicé; 50'
that transfer and/or recording to the sécondary recording

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

compression system that is ﬁnconformable to the secondary'
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In a case of transferring the stream data as the received and decrypted
conpressed data or non-conpressed data toward the secth3eptgmberci0di ng _
medium drive neans 5 for the processing of recording the streamdata in the

.secondary recording nmedium the data recording device controls the

transfer state depending .on the reception processing state in the

~.reception nmeans and the signal .processing state of the secondary recording

medi um drive 10 nmeans, so that the optinmumdata transfer and recording
processing is realized in accordance with the transm ssion |ine, signal
processi ng E&pabiingiBedinm £hde.|jke. 58. 14 Septenber 2005 CLAIMS 1. In
a data transfer st e I Sl t ster. _device and dat a
recordi ng. devicﬁ? %a?%ggg?g ??§ﬁ§?8?93§95%§%1€%§P é%ﬁfb&% ﬁ%ﬁhat: sai d
data transfeecetbweéd candciadegptefir compyeseedr data Badnen-Hompe-emRas for
perform ng _recordi ng_and/ or reproduction-of data to a primary recording

“medi um st AR EIRTY theaseceBAaEnreePriigdcBeddnm datiye seans to be

stored kgn sgd i i i i rypt ed.conpressed dat a
Stoton Panmerl e PEdodEPhd! 08 EEARHALLE Phle SRELHR BR:ROTN $HRC  sovi e
and transmsstaniaontreton®ing hedium) théagatafl reeddidiag WBeicantent data

stored in said Hrngﬁérecording medium to said data recordi ng device
t hr ough stquéhﬁﬁﬁ orranghes stahpaiependlng: ancbhpr esephionst em and a

bit rate tfiodls P UUOBLE e SALYefPL n ' REAE! DHaURKLCS: YhL] 2
processing state of the secondary recording medium drive
10 means, so that the opfimum data transfer and‘recording
processing is realized in accordance with-the
' transmission line, signal processing dapabilities and the

like.
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"a require

data conpression systemand a bit rate of conient data to be sent, and
then allowi ng said content data to be sent as it is iﬂﬁﬁﬁ@@ﬂﬁﬁ@%@éd

: conpressed data state in a case of a first conparison result, while

allowing said content data to be sent as a state of encrypted
non-conpressed data in a case of a second. conparison result, and said
data recordi ng device includes: reception neans for receiving data sent
fromsaid data transfer device; secondary recording medi umdrive neans for
recording data in a secondary recogﬁjqﬁggediunl decrypting nmeans for
converting the encrypted content d &' i ng been transferred fromsaid
data 59 trmnsfern devigta i BEanSEaPNspaeén PeSHpSL3iag andatheephlsRgreontrol
nmeans for allow ng said secondary recording nediumdrive neans to record
t he conpr &ere RRG &l dkryreorndingddevioet heahdndahar ypardferat e by
sai d decr ' ' al d. second recordi ng medium after performng
§£%%%$QQBQE%é{hEEZ?%)%ﬂ]ékﬁ%y

| ON "processi conpressed data in a case of the
content data hasdip dwed teaidfdP BSEREdane81Mibs, said first conparison
result, while allow ng said secondary recording nediumdrive neans to
record non- comBEdRaRy eeerdingadiediviy cdxtve meanst fer nperEormypged st ate
by said d - ' i econdary.recoydi ng nedium after

per f orm ngt%&loq{:dolﬁ.% regsijgé1 /(S)Onll pr}re&’csrg’séé}cngl%%'%i%aﬁ né%o?rg?]éjs'g%ﬂy data in a
of the contesyvirdiaica nisddiuig; been sent in accordance with said second
conparison result. 2. The data transfer system according to claim1,
characteri zed iStauage £antrql eansnfoy ernealding scentenbpdataon resul t

that the %t % L PP Yk S0 t];ﬂ%_mary recording medium in an

encrypted compressed data state;

case

transmissibn means for sending data to said data
recording device; and

tranémission control means for, in a case of sending
the content data stored in said primary recording medium
to said data recording device fhrough said transmission
means; comparing a data compression system and a bit rate
that are conformable to said data recording device with a
éata compression system and a bit rate of content data to
be sent, and then allowing said content data to be sent
as it is in the encrypted compressed data state in a case
of a first comparison result, while allowing said content
data to be sent as a state of encrypted non-compressed
data in a case of a seqond_comparison result, and

said data recording device includes:

‘ réception means for receiving data sent from said

data transfer device;

secondary recording medium drive means for recofding
data in a secondary'recording medium;

decrypting means for converting the encrypted

content data having been transferred from said data
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content data to be sent -is equal to the. data conpression systemthét S
conformabl e to said data recording device and that tHé IgRePBEEU9P t he

content data to be sent is not nore than the bit rate that is conformable
- to said data recording device. 3. The data transfer systemaccording to
.claiml1l, ~characterized in that said second conparison result is a
conparison result that the data conpression systemof the .content data to
be sent is different fromthe conpression systemthat is conformable to

sai d data | vice, . or_that the bi at f the content data to be
“sent is 14{ %ep{éegr%?}% et 'P%gné??\g%\%?érﬁf%g‘?ha?n@s conformable to
said data recarabiglidnyicmtrol Measlat ok rABORInG YSd £IN SEconGARP to claim
1, 5 characterized in that said recording control neans controls a

transfer fefFdingaestigandriye meaneceptierepd odes stompressedin sai d

e o dr (e idady, UH Vel GRS (i M el et i 107

medi umdrive  neans I'n a case rans

conpr essedaddl deVTyPUIRPMHAES et Rl ald HbasP Wd ¥ nd e idie _
non-encrypted state by the decrypting nmeans toward sai d secondary recording

nedi um dr BF&eFe REFHFMINg F Eshy Fddiddiomdiprpesdsing ramrsafed a i n sai d
secondary . i I_u 5 b t,a transfer Vi C characterized by
coﬁm‘b‘ireg;s'égi A r{:? L c"'_és(ﬁA odfa(}:%e co stéef%t %tapaafvo]ﬂﬁ ?fbe‘?récordi ng

conprising: “primary recordi ng nedi um drive
and/ or repeatudn accoirddaice Wl th HEIBrHArdteCUnidie smding8u1d0, st or age
control neans for _controlling content data so as to be stored in said

pri mary rg@é}&iﬁélﬁg&p@hﬁﬁﬁdaﬁecondary recording medium drive
means to record non-compressed data already converted

into the non-encrypted state by said decrypting means in
said sgcondary recording medium after performing a
compression processing on said non-compressed data in a
case of the content data having been sent in accordance

with said second comparison result;

2. The data transfer system according to claim 1,
characterized in that said first comparison result is a
comparison result that the data compression syétem of the
content data to be sent is equal fo the data compression |
system that is conformable to said data recording device
'and that the bit rate of the content data tc be sentlis
:not moré'than_the bit raté that is confoimable to said

data recording device.

3. The data transfer systemraccording to claim 1,
qharacterized in that said second comparison resﬁlt is a
cpmparison result that the data compression system of - the
content data to be sent is different from the compreséion
system that is conformable to said data recording device,

or that the bit rate of the content data to be sent is 
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|

encrypted conpressed data state; transm ssion neans for sending data to a
data recording device that is connected to be capabl e4ceptoBbeictifiSng dat a;

:and transm ssion control nmeans for, in a case of sending the content data
-stored in said primary recording nedium to said data recording device

t hrough said transm ssion neans, conparing a data 30 that are conformable

~to data conpression system conpression systemand a bit rate said data

recording device with a and a bit rate of content data to 61 14, Septenber
ent data to ent s in

2005 be se ﬁlﬁgg | | owi hg sai d_cont e .as it

t he encryptrHelog corrpllrlg%ge%’%g‘pat g"faaﬁ% Pﬁag tasgen ?nﬂa'f’g?slé'ocﬁﬁﬁar dasa
resul t, whitesodtdiowy ewidsl content data to be sent as a state of
encrypted non-conpressed 5 data in a case of a second conparison result. 6.

The data transfer device according to claimb5, characterized in that said
first conpagyiso esult i,s a conmparison result . that the data conpression
syst em of ?%e 1 1%%5#3% tzﬁﬁfﬁ%?tﬁ?%i?ﬁ ?%c%ﬁ%%?gtﬁptﬂiaﬁﬂp +conpr essi on
syst em § hatcHarrafrrA8h | i thai sh 1l BesSEQLRy Nodlevb EemeaRY that the bit

rate of the content data to be sent is not nore than the bit rate that is
conf or mabl €3 rodisd a dgtansfegoradiatye daviagcondance Thithias arecepsfien device

e g H B A 5L A A i S0 0 gL =0 el
processing state of said secondary recording medium drive
means in a case of transferring stream data as the

10 compressed déta or non-compressed data already converted
into the non-encrypted state by the decrypting means
toward said sécondary recording medium drive means for a
processing of recbrding said stream daté in said

secondary recording medium.

15
:5. A data transfer device, characterized by comprising:
primary recording medium drive means fér performing
recording and/or reproduction of data to a primary
recording medium; -
20 storage control means for cohtrolling content data

so as to be stored in said primary recording medium in an
- encrypted cdmpressed data state:
transmission means for sending data to a data
| recording device that is connected to be capable of
25 sending data; and | |
transmission control means for, in a case of sehding
the content data stored in said primary recording medium
tg said data recdrding device through said transmiséion_
means, comparing a data compréssion-system and a bit rate
30 that are conformable to said data recording device with a

data compression system and a bit rate of content data to
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the content data to be sent is different fromthe data 20 conpression
systemthat is conformable to said data recording dédiaptergperid98p t he bit
rate of the content data to be sent is higher than the bit. rate that is
conformable to said data recording device. 62 14 Septenber 2005 8- As a
data transfer nethod in a case of transferring content data in an
encrypted conpressed data state froma data transfer device with the
content data stored in the encrypted conpressed data state in a primary
recordinq)e nedi,um t o ggggta recordi ng device for recording said 5 content -

data in &%&MdaAnG i HyLlyethansaifecantant daspettombensent
char act eHszad QY GHRHSI : Ln dat.a conpressi on
system and a bit rateI¥ﬁ§?g§$§ﬁ€%%$%§w§%?%5§§n@%ﬁé ggsgerégoPdFﬁﬁedevice
with a Ofafafdawir eosiparisymt aresultt A whils aaBlofiagnsant eéahtehe 10 be

sent fro %ai% d@ta transfer device; sending the content data as it is in
the encr ?& 8d Lo 8fpPE e @@ St ©F BRCkTRVed ckondragprassednpr essed

-dataiindﬁ@ﬁdiﬁeﬁoﬁgééyo&?%P@@dHLd“%%#ﬁ%f%éé%if@ﬁ&fﬁ”ing a required data

addi ti on processing on said conpresse upon conpl etion of a
conversion into the non- -encrypted state in said data recordi ng device,

when t he datgﬁ%oggigs ion systemof said content data to be sent is equa
r

to the difa c ofFEPSten trytaes asimutmd| o telabimdSdat a recor di ng

devi ce, engraBeebitedlinifatf shdlad sgoleWorlahd I B e gis not rmore

than the bit rate that is conformable to sai recor Sdfévice; and
sendi ng €P@PaBhsemt resnitathaliethratiatal cenprepistichm Gy SaM &S Sask dat a, and

the&d*“%%ﬁ%éﬁkrﬁﬁ%goggrgésggnt is equal to the data compression

system that is conformabie to said data recording device
and that the bit rate of the content data to be sent is
not more than the bit rate that is conformable to said
data recording device. '

15 '
7. The data transfer device according to claim 5,
characterized in that said second comparison result is a
comparison result that said data'compression system of
the content data to be sent is different from the data

20 compression system that is conformable to said data

~ recording device, or that the bit rate of the content

data to be sent is higher than the bit rate that is

cohformable to said data recording device.
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25 data in said secondary recording medi um after peris@gdptdigber2009NpPr €ssi on
processing on said non-conpressed data upon conpletion of a conversion
into the non-encrypted state in. said data recording device, when the data

conpression .systemof said content data to be sent is not different 30

fromthe data conpression s stemthat is conformable to said data
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recordi ng deVA§e| S&ﬁf:%%%atﬂ%%e imd cgd edtfidfe pPs damnsiedBiad o said -

data to be sent
dat a r ecoodgiteg tdeéstee . 1r64an ARSIRASTea | &oxhﬁré@s@&] 88tat QtREQVFHSHAY
efficient, transfer of content data. In a case.of transferring the content

data fr8At2 teRstemdericrwith othe gonbeny ﬂ@t@rdtqgedeméutmem de Ejo a
data rec Vi EEPT e ent data I n._a _secondary recording
medi um ghg:a at%(;arrpc%glgsl% ogn (P?Eegrln a%? 2 r BEEhE: T8PRTER% or mabl e to
t he dat ameddéomditng adeatce m@mmrmmé hf@rd:é‘é@oi;@ﬂﬂée§§i@n system and
a bit_rate gf the content data to be sent, so that a required transfer

procé§3|ﬁ8n g0k, 98¢ ﬁt1Ph@bSQQQﬂ4%£X|RﬁPQK§%nﬁhm@ﬂi@ma th@u@&?@f t he
Ce dat res ens are
ol agansfbr. nBThBRCEnatat it Ad Iy (bR SRR (OB D1 ¢ rate

equal ,
tﬂat i s conf orempheing bhdata aongaersdiitg dBM € éx’ﬂ? &opientaglata is sent

as it IStflnt areeggﬂ ted ﬁgpqgeigié(§§€25¥ég;;d1ng device with a
data compression system and a bit rate of content data to
10 be sent from said data transfer device;
sending the content data as it is in the encrypted
A compressed data state and then recording the compressed
data in said secondary recording mediﬁm'after performing |
a required data addition processing on said compressed
15 .data upon completion of a conversion into the non-
-encrypted state in said deta recording device, when the
~data compression system of said content data to be sent
is equal to the data compression system that is
conformable to said data recording device, and the bit
20 rate of said content data to be sent is not more than‘the
bit rate that is conformable to said data recording '
device} and
sending the content data as the state of encrypted
‘non-compressed data, and then recording non~dompressedr
25 data in said secondary recording medium after perfofming
‘a compression proeessing on said noh—compressed data upon
completion of a conversion intorthe non-encrypted state
in said data recording device, when”the data'compreSsibn
.system.of sald content data to be sent is not different
30 from the data compression'system that is conformable to

said data recording device, or when the bit rate of said
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- content data to be sent is higher than the bit rate that

is conformable to said data recording device.
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ABSTRACT

It is an object to provide an efficient transfer of

content data. 1In a case of transferring the content data

from a data transfer device on a primary recording medium
side to a data'recording device to record the content
data in a secondary recording medium, a data compression
system and a bit rate that are conformable to the data

recording device are compared with a data compression

system and a 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 comparison. For
instance, when both the data compression systems are
equal, and the bit rate of the content‘daté is not more
than the bit rate that is conformable to the data

recording device, the content data is sent as it is in an

-encrypted compressed data state.
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