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, whi content data is transferred
to be recorded in a different re%ggéfﬁﬁé%@%ﬁgﬁm (a secondary recording
medi um) for enjoying reproducing the nmusic and the |like on the secondary

-recording nediumside. 20 In this case, content data such as nusic
r epr oduced DEtao MinansGae Swpsien s RatasTraGEE@A POohpact DBEac Di git al

. Audi 0) and DVD.Digital Versatile DOisc r_conient. data downl oaded from
" an -externallferﬁ?ﬁ%@'g%%?e‘?l%%oa?‘ﬁeﬂ?w(g}r L @%m‘hi cation network, to
whi ch t§e 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

stored the HDD_and r.eproduces t content data such as nusic 30 with a
r epr oduci ng devﬁ@%%l% vﬁé}%ﬁﬂnﬁéiaﬁﬁf\ﬁ?rFt tas%%%ﬂ%é?? PERESBi Y medi um

in 1 data transfer 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.



14 Septenber 2005 As the secondary recording nedium a nenory car ’
realized by using a sem conductor nenory such as a flé§ﬁ$¥W%ﬁH¥§p%§

-m ni di sk serving as a magneto optical disk, a CD-R (CD Recordable), a
CD-RW(CD Rewitable), a DVvD-RAM 5 a DVD-R, a DVD-RWand the like, for

I nstance, are supposed to be available. A recorder/player that is
~.conpatible with these nedia (recording nedia) wdely prevails as a
recording device and a reproducing device that are conpatible with 10 the

secondary recordjng nedium and is available in various types such as a
stationary reco?%‘? nbl??e%‘?%%@?% reeerdingnedipse t gomemory card

recor di ng/ &gk D Wy ARV £E o Semd H8haBBESr URBhoBY! SubRCALIaNg R/ of
reproduction of the "content data Into practice ac orglng 0 ohe"s
pr ef er ence memorEnd melsi diwk espi-pihmgt as | achdgneabl yptiicad dask,o0h giving a

t hought to rm of usage of the content data_as_ described above, for
'instancé,té#%hi{ﬁh ﬁﬁ?ﬁ?ﬁ% orf tHR-EBnt e Rewratapde) . pa PYReRAMAto
consi degat IDmviIr ! Mte HALIRYTRS 4 Plked £k YRLERMCSCT ybGES of the

content data or purchases the package nedia, for rnstahce, to permt the

content datsupnasdst ttohedwnilable. secondary recordi ng nmedi um wi t hout any
HDD, a situation that

restriction after storage pf the cqontent data in the |
a proper prot ec% J?f’ciﬂfad?qrdlgﬂl‘"‘tﬁe’%l Rt ol compatbbberwith nbRegecur ed

oceurs. Fomddidl (:RR%Hind MIAHY WRIODPPLLYR1OUss | SPLLGPEEGS el | as

arrangenments on a data processing such das copyrrght protection
mai nt ai nabldevdee anda raptiddugisflg ddelaonthat akd acaspalt tbhial wittha is

concer ped, d a 30 standard 'l ed (Secure Digital Miusic Initiative)
Co inifuadheagtsen tﬁeecé’rr??}z&‘sgal“?. ium,” and is available 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.



2 14 Septenber 2005 Wiile a data path established by the SDM w |
described later, it is arranged that after consi der at | rPeRigm %ﬁ%%ﬁght
.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
dat a

10 t | k., | i nst d t ent
(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. In0|q§ jn 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&@of’&ﬂ%%é&ﬁ&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 U|valent to

SDM - conpl i n'ilbent %o%ﬁa e KEHRATE TPPY aﬁwyes& € 8981 ot her

conpressi oR nEtHRIB et s Q%rﬁ:er{@rdéﬁét PREEchWRLED b ﬂsi:éitﬁaf%ilf ter
being encrypted with a content key CK by a key encryption suc as a DES,

for | nstandefemgd tchasimbwomntdonieents) cdalitvierddt from assuned to be

stored 6“ Q%éﬂg%l server over a network, for instance, and content

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



In addition, on the assunption that the mnidisk is '3 14 Septenber 2005
arranged as the secondary recordi ng nmedium a case i s T4copriembeedUrthere a
.personal computer having the HDD is connected to a m nidisk recording
device through a USB and the like to transfer the content data stored in
the 5 HDD to the m nidisk recording device for copying and recording the
content data in the mnidisk. The mnidi sk has been originally devel oped as
a nediumfor recordi ng ATRAC 3 conpressed data, and, in recent devices,
is conformabl e al sp to the ATRAC 3 system 10 that has been realized by a
devel oprrenta’f)‘faQQ%?ﬂ"PA@e SREUNAEENERGPFJing mpdiump & £8F€ d8ta formats

as shown i tuorfd teddls afitery al | 50l Loha1 LORnATRAGA,Syg! el APY 4here mey

be al so a case where the ATRA conpressed cont ent e stored in
t he HDD usexramciet nad & anynbiisk -raterdshgwidevicé&i ghrdfghf ar UsBst ance.

However, all t is..conformable (reproducible) to the m nidisk
" recording/ %ﬁigﬁ{ﬁ:ijr?d‘edéiﬂ dFanskgp e ngprterhcflatagsbgredokBnthenes anong

the forsgat 4o tHb Flihigb IS L }.h kLol of 132 or

- 66kbps. In addition, thle 1conte%%%%§irtl% %%Qgée:%i%%e%ggﬁ%ﬁgs?{arﬁed in the
HDD nay be rcordingpdded dooittentc aipr@shedtheatinbdhsk. t han the ATRAC 3

of .course. 25 Under _these circunstances, a

conpressed data, .as g tter
processing as sHo¥h “IW%%%P%@% QrEIingtly deveteredsasefuired in a
case of.  ijedIUhe I Fddif-datY AHRARIR LonSPPsADd4€£0T dnahefm, fromthe

HDD as the primary recording mediumto the  mnidisk as’the Secondary
recordi ng wediemh devices, 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



30 It is assuned that the content data stored in the HDD is ATRAC 3
conpressed data, and besides, a bit rate 14 Septenber HopePieHEFedt®i s a bit
.rate that is unconformable to the mnidisk recording 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 mnidisk recording device is -
expr essed as "A3Dx", while ATRAC 3 conpressed data with a bit rate that is
conf or nabl estl%r?q‘i':e 1 m btk Faterthah 18 wecprEormablpr E9séheas "A3Dy Al so,

data 'y' enpiyRifd WddoAgly dévibs. PASESEY, Bhe. BibXratl 1507 the
conveni ence of a description’in ﬁe pr esent sbe0|?|cat|on. | n~addi tion,
dat a resul tsupgpdgeain e dey panngof he745 o6 ypoed dat asa7Eand, 3gkbpwith the
key "x" is expressed as "D {x Eeéx %gj Thus, if the ATRAC 3 conpressed
data i s assumed ¥¥E1dsnbakly . JheAERA pppEesEe fakeahe, the contents

equi val gnt d:8,rA3 g I ] e L1 e, das "E
(CK, A3D)". Abresss tieé}ﬁ, _aI?g %%ﬁ%?n%&ﬁ‘%ﬁ%ec%y% i%gﬁgﬁs%@?igﬁso) " with
the key CKIm lddddeiennr S¢ERAL a3 ddinglissdd (ica wiBh)a"bifi gatd78hshows a
processing .in case of converting 25 a conpression sasten1into a

'conpressioﬂiﬁﬁgF@mﬁﬂﬁﬂaQ¥9 R rfRe ik (FRCOFRLRY s@eYEERr #Fng devi ce i n
advance  Ofexp @ HO™ 0fpdhe B EUFRAD 4 @orﬁéﬁgs%dtﬁ'gta pgispng!
conput er having the HDD (the primary recording druny.
bit rate that is conformable to the minidisk recording
10 device is expressed_ds "A3Dy". ‘
Also, data "y" encrypted with a key "k” 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 primary recording medium) are supposed to be “E'(CK,



30 in Fig. 17A, when the contents stored in the HDD (%%Qt %(qu ecordi ng
medi um) are supposed to be "E(CK, 5 14 Septenber 2005 § mMpPEs ing from

-encrypting "A3Dx", which is the ATRAC 3 conpressed data with the bit rate
-that is unconfornmable to the mnidisk recording device, with the key CK

a decryption of "E (CK, A3Dx)" is firstly _ 5 perforned. That is, suppose
"D (CK, E (CK, A3Dx ) A3Dx". Then, the decrypted data as "A3Dx" is decoded

(deconpressed ) for deconpression into non- conpressed data, that is,

| i near w FOr nc 10 Su uent |, AJRA si on mnth
the bit ratAé % atr‘?%u%%iﬁ ﬁﬁ g |§PB§ re‘C(’:BF‘Ef?‘ dg}?ce i s

performed qiriAte f@&rﬂ@g@ssa@l&értasWiﬂentﬁenwtteaténtﬁatt Hg conpr essed
data "A3Dy". Then, the above conpressed data is encrypted again 15 with

t he key CKunﬂqnﬁQﬁmqhﬁthkahﬁ"m;mzﬁashexgybrdlhg dennentswath thes sent
in this state tg the transm ssion.ljne ch he. US supplylng to the
m ni di sk rgccdrr c'fi%fg %e‘iﬁ%’@’ piEop ﬂfIB hb§ Agﬁﬁies%’f’n lFﬁ g{ case of
conver t 5 ng ped&dridi E.ONMMESS etk cogﬁd;%tssélam [okO BopcrONREBg§gd=data in
advance of transm ssion on the si of the personal conputer having the

HDD (the pAi3®&’y recording nedi 't'm) In Fig. 17B, when the contents stored
oty EO A MRS (S d S A AR B LR YR L 20
aDT) " resuwﬂb@@ﬂerBSEHWWﬁﬁﬁfﬂbcdﬂﬂiessﬂﬁhcﬂnté hor-eenpressed data, ot her
than the ATRAC 3-
that is, linear PCM data, for instance.
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 tﬁe
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 '



conpressed data, with the key CK, a decryption of the content data is
firstly performed: That is, suppose "D 30 (CK, E (CK, 'A3sptembersdii§s o »p

-(CK, E (CK, aDT)) " = aDT. Then, the decrypted data as "A3D' or "aDT" is
14 Sept enber 2005 decoded (deconpressed) for deconpression into non-
conpressed data, that is, linear PCM data, for instance. Subsequently, the

~PCM data is encrypted again with the key CKinto encrypted data "E (CK
PCM". 5 The contents are thus sent in this state to the transm ssion |ine

such as th for, supplying to the I ni di sk recordi device. As long as
t he proces?e%?%aegos(r%m%ﬁ#%%ge.ﬁlﬁérf ?COT%‘?%‘WE%? +l§€‘gerfc?1b'_i med in advance
of sendi ngcolipreddedidatd dathat tie, detredt S8t dBYa Perstipiid©shds, data in
a format that is conformable to the mnidisk recording device, even if

there is a diff&udseduenrtdivt. rtdvee RO daidries trryBied argdior wekth t he

content data_stored. in. the HDD and {he . dat r iple with the. |
- m nidi sk. ?:?{eagc%&t ?:(I)dn,lnlttr? gnﬁfyggseéf g“eato%pi%i {@P'O&Q%)Op‘ti ng the processing
shown i Fig. &HB cont@YseaTieOR 0GRS Nth WHis ha & ristagh to the

m ni di sk recordi ng device, so that the content data is recorded in the

m ni di sk afrérspderdonofiset sydhnias ttie USFnfias ssubpiating Hay the

conf or mabl 1.ni_di 20 . .recording device, as a matter of course.
However , iﬁigggggg %kgﬁgﬁﬁﬁg.%ﬁ¥ﬂﬁ%bsion in the PCM data format as shown
in Fig. 17B, thasPChhdahs ithe! PeocReI-iey R SIRWIaA Fiad 1IvNCeop S

subject to restriction. of a transfer rate depending on a bandw dth of the
25 transmi $8FbANPERelanBeEROrMEd: 1PaRdiamae off endiaider wonteadr ding |
ot om0 ynadeh ! Ehedharhdcdble iy bE°Ylifided 9 Fdl 9N o AR 1N
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.



with a sanpling frequency, so that a real tine (a tine equal to that taken
“for reproduction of nusic and the 30 like) is required4eaPtemberdi®Per from
the primary recording mediumto the secondary recording nedium 7 14

Sept enber 2005 In this connection, in order to reduce a tinme taken for the
~transfer, transmssion in the conpressed data format over the transm 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 t 1 hi.di.sk recording device side gs__describe bove is
required to reallzee%ﬁ% %.%ﬁ%pg%?%hs sgféﬁF_§8rrFﬁBF§r3a§8W? g €8qui pnent
(the persofgt EIREPLEQISESN, tHRam B8 Yoheeh €h8JchRPLEEE808a1Q needs to
support various kinds of conpression systens because of a need for the

process as ENgWHE | 9VeF gthe 7iranupessielny bhngansosBownnds Bigeqdi7pndst
supposed tq € SO 1 a hurden_on_a devigce is_heayy.. Al so,

"since it i scgr%g%%%g%@yfé ggér e%%sh%]rh%a%%' d‘%f‘JaE%satWéow dg? ac?Z%VSﬁ%etPﬁ t he

processs a qummssd ith tdy@ramnid 06e | BDOrBte ofUthBesontERtPENEdata is

subject to restriction of the transfer rate depending on a recording rate
of the seddtdarihose ity minidish deecexdbnendeyvite sidedask recording

devi ce and Iy ) 1110 en.a yfeference .is nmade to a case
where the réér%'fc(#islieear eact(?)o(rl'd;l rr}lgSa evq%leﬁ?%ku%e%e%gl?%e&%e%%?fﬂ%ry recordi ng
medi um si de:remsnprsniion t hFqerilidtenteastht 2 fige | SqiDpden€ ecomged in the
mnidisk as it is, even if a conversion of the bit rate as shown in Fig.
17A has 25D5&&PR) GaRRN s tane dherprinary aeeeereding madinen3sidenpr essed

dat a tPOben@@a§‘¥$iéﬁﬁﬂﬁ%ﬂﬁdyfy&ﬂg'ﬁ%ﬁﬁéﬁdﬁJcompression systems
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.



device takes a data format that is arranged in consideration of the ATRAC
conpressed data. Further, the processing such as decorprSepgindrer@dds 30
reconpression also brings about a problemthat a deterioration of a sound
quality occurs. 8 14 Septenber 2005 DI SCLOSURE OF THE | NVENTI ON Enbodi nent s
of the present invention provi-de a transfer of content data froma prinary
recording mediumto a secondary recording nediumefficiently at high rate.
Aspects of the present invention provide a data transfer device, a data

recor di ngpfleMiczerandr arpgatRviansf er system conprising the data transfer
devi ce and the data recordi g% device, as well as a data transfer nethod

for use in thePRAEMSPFAMRS dfesPEE IRt ACEBRER iy PEEVAIE | ¥ STE23RSHBELDf the

present i ayefddtORatd hedcd al SrioMi dedodtaf achii aRsiera devba@a sPNPri ses
primary recordjn medi um drive neans for perform ng recording and/ or

repr oduct?%??rddf“gd%?dal%eﬁfbﬁ%l}’ PECHHH F§tRedi um storage control means
for controllixgddie sonilentordatar sthasthonberstioeed da-anrenseypt ed
conpressed data state in ths,blgri ry re&é)rdi nﬂc_! medi u transm ssi on nmeans
for sendi eg“tfft’aat_%a%? FECRTTEDIG GRS G P RatTIE e AEREEY to be

capabl e ofogending eed alatantdridaiSNUesiGn argioBhé Ollatea’sok@ing i N a case of

di t he . t ent t t d int i di, di toth
dara 1 ecol g dB0IEE | PAr BuGH R HETr ARGHISETON Heane ‘CoRPariig a da &

conpr essi orens¥yst epsiaswd a bit rate that are conformable to the data
recording devjce \gl a bit .rate_of the

S& W0 & data conpression systemand a bit .o ere
content data (8- BE-LBA© dnd FHbn FTOw ng Tha CoRTent W4T ba-"Sent as
it is in iheeriyptedatanprassied datcst@mpriinea maseregf reaofdimst
conparisomg f%%yh&ivgwgéa%sa%égvgé¥%oEQ§ngOggég}%iggtghéf%rb%eproduction
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



sent as a 14 Septenber 2005 state of encrypted non-conpressed data in a
case of a second conparison result. The first conparitoPeptesbént206 used
herein may be a conparison result that the data conpression system of the
content data to be sent is equal to the data conpression systemthat is
conformabl e 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 1is confornmable
to the data recording device. In addition, the second conparison result nmay
be a compartesoh dgresybtetl hadn-{dvapdatsed apressi Oncaesbennofeddne cont ent
data to b%msegt IS difﬁgrent fromthe data conpression system that is
conf or matﬁ ePfo e Gt t ecor di ng device, or that the bit rate of the
content data tThebfisentcdmpahigherrdsuan tfendsd heaténtimt besaconformable to
the data sgeording deyhee., 10 44 Septelner. 2008, | Acqr ding,d 0.8, seeond
aspect of e present inventi on,. _there s provi ded & data transter system
conpri si mgta datle senanssesquidvitcetbadlaradabapresorah sgstdevidat dai d data
transter . syshemehacacherized L thaly Adidodala, hansier davige.i nel udes:
- primary recording nedium drive neans for “pefformng Tecordi ng and/ or

r epr oductofothef cadteatt daga prd regr penecoy diofgmopedihan tdeobageragenthat neans
for contrgl LhpgGARNENLUMA o319 25cLauhe Stoted in said primary recording
mediumin an encrypted conpresse dat a tate; transm ssion neans for

sendi ng dat a I8 saddtidut.a theceeetnh cotpgi teon agult may be a

compariscen result that 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, 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



transm ssion control neans for, in a case of sending the content data
stored in said primary recording nmediumto said data Heeemtember 489 ce
t hrough said transm ssion neans, conparing 14 Septenber 2005 a data
conpression systemand a bit rate that are confornmable to said data
recording device with a data conpression systemand a bit rate of content
data to be sent, and then allow ng said content data to be sent as it is
in the encrypted conpressed data state in a case of a first conparison
result, while allowing said content data to be sent as a state of
encrypt ed non-co %esseg data in a _case gf ﬁ.secondtcoqp§&L%gn result, and
sai d data recdidi ﬁng%chea iSﬁEPﬁ%easS:percecgptFoen Breans ot Tecdli ng data
sent fromisaiedisdatevideansf éataderiacefes eorear yomecoricigng deidda um dri ve
means for,recording . data.in secondary recor.di ng_ nedi r i ng means
for convetr "".n(r%'geif h%g‘élnccer ;‘?Bfl ed éactc‘)—’lntrsﬁ?r%%rfga eé’\ﬂ:%g %aele(ﬂ dt% %ngf%rssr/%% from
sai d dat ssystteansheradmricedi it chatnon- encrypted state; and recordi ng
control neans far, %gggw@ 5¥%Fddg§quq%gxu Lecording nmediumdrive neans to
record the conpressed data already conver?ed'into t he non-encrypted state
by said decryptiimgryneegsrdimgsacdigecoidar yeawt diodi pgrhediipm af t er
perform %c%rﬁ%ﬂb“érﬁﬂ/oafdglegkﬁéhcpc&%ﬁeéf!é‘agcao%sg' ﬁrﬁ%w e886fqdafa in a case
of the content data havin een sent in accordance w'th sal I rst
conpari saredigmel t, while allowi ng said secondary recording nmedium drive
means to record o8z OGRS §lafal fhaldaaty) Loy Shednt Mdta the _
non-encrypted staté by said decrypting neans 1 n sald secondary recording
medi um af¥emspepflor Mtieged Eonprics SIrdnapy ceeesdhgd drediaind inodR conpr essed
data in a£as6:0h L6 LQBLENErHakgrbavi ng been sent in accordance with

I t

sai d second conparison result. _ .
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



According to a third aspect of the present invention, there is provided a
data. transfer nethod in a case of transferring conteﬂﬁfﬁﬁﬁ%FWWQ#%Q§ dat a
transfer device with the 14 Septenber 2005 content data stored in an
encrypted conpressed data state in primary recording nediumto a data
recording device to record the content data in a secondary recording
“medium the data transfer nethod according to the present invention
conprises the steps of conparing a data conpression systemand a bit rate

that are ,conf:oraRplEsdi@nt Besat ankeop ot NG devhge Wd Roardaha, GONRr essi on
systemand a bit rate of the content data to be sent fromthe [lb 14

Sept ember3PiFhslagat Bt EHEPefe WA #é Ehsanh ify CORRIBIHEnEYahe® HY Bt is in

an encrypied ¢enpr essfdndaba- stat 8 386k I hela keeRrdilngihhesaonpressed
data in the secondary recording nediumafter performng a required data

addi ti on PRUEESsHALE i PReSeBmAeddeds HatHuF8RT RN EOMBREFTSH @SAver si on
into a nosranchrypheshsd affea Firdhecdphai 8¢ ading, davilceal vbeind haidat a
conpressi on systemof the content data to be sent is equal to the data
conpr essi O stahd t1afe §eRb % PmabRES tUf HETHRES MOCoFATREEIRSEA ce and

the bit dadeiaf at besCAH ansedia dodphei Setress10ptadre than the bit rate
that is conformable to the data rec.ordi.n% vice, while sending the

d
content data a¥f SPht e TIOTENBRY Pt BT hIATLBNpTessed data, and then
recordi ng non-camptessetedat doir NrédeiSiegondas ysente€obdi srgidredi um af t er

perform ng a conpressi on . processing on the non-conpressed data upon
conpl et i chat@f 5258ﬁ%rd§ivéﬁeinto the non- encrypted state in the data
recordi ng devigs;ondhen tdmrddha medinpt essvernusyst €arofeddieiicgnt ent data to

be sent i atcg f.fer ent fdr omt hceC> dﬁjatna co rn?_ssi on systemthat is conformable
to the data® ré&cdrdfi g dévi te"dd "PhE°dBri™rate of the content data to be
sent i s higheiedrdyanitdendsrts fat ecdrhatrtiisgcoid crralbeed o t he data '

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



recordi ng device. According to enbodi nents of the present invention having
t he above configuration, an optinumdata transfer is ﬂéékmﬁwﬂxyégﬂénding on
a relation between the conpression systemand the bit rate of the stored
content data on the primary recording nediumside and the conpression
systemand the bit rate on the secondary recording nediumside. In
~addition, the required data addition processing performed on the data
recordi ng device side nakes the data conformable to a data format that is
treated on the 12 14 Septenber 2005 secondary recordi ng nmedi um si de. BRI EF
DESCRI PTI £ 1 ¢ ThiE: PRAWNGS; i 4, elqcﬁp@e(?'c%?n{@rgls@&& NsheYpg @ system 5
~configuration according to an enbodiitent of the present invention;, Fig. 2
i |1 ustratesiTRgaracopetindoresbDvt teoAt date eeefdhagiavd ceh&cendattidrtne; Fig.
3 is a bl gglcBir-agham §haws B8 mid MK b BEH Hindei uk O HRAIGHRY SE£e, KW prent
according to the enbodinent; Fig. 4 is a block diagram show ng secondary

r ecor di ng"SEtfdu AT SPERELeq &P pFRf P TEEEB E di Bt E o heonrisedi fBatStehsgefs js a
f1 ow charonieWhhda aadi066851 &0 sISt & MR ¥ hECYHNGnHEdi M Si de

equi pnent in a case of ,transfer of contents according to the enbodi nent;
Fig. 6 i sCHTIBRPLRATT SERotR MYy 8 PrEEBE s34 C6f 18R cofdary COFRESTSdPRg nedi um
si de equi ppEiin bAdda GASerote 41 amef bnOinCRLENtS RCGRNEI Bgod O-HEe -

enbadi ment; 20 Figs. 7A and 7B illustrate a process of a signal processing
in a case of transfer of contents according to

11b



the enbodinent; Fig. 8 illustrates a dummy bit addition processin
according to the enbodinent; 25 Fig. 9 illustrates a dd t%ﬁ@”&@ﬁ?tion
processing according to the enbodinment; Fig. 10 illustrates a dunmmy bit
addition processing according to the enbodinent; Fig. 11 illustrates a
dummy bit addition processing 30 according to the enbodinent; Fig. 12
illustrates a conpressed data transfer 13 14 Septenber 2005 operation of

t he secondary recordi ng nmedi um si de equi pnent Fig. operation 5 equipnent
Fig. operation equipnent according to the enbodinent; 13 illustrates a of
the secondary according to the 14 illustrates a of the secondary
according to the conpressed data transfer recordi ng nedi um side

enbodi ment; conpressed data transfer recording nmedi um side

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



ermhodi nent; Figs. 15A and 15B illustrate a non-conpressed data 10 transfer -
operation of the secondary recording nedium side equilnesiterBe@08Png to
.the enbodinent; Figs. 16A and 16B illustrate a non-conpressed data transfer
operati-on of the secondary recordi ng nmedi um side equipnment according to

t he enbodi nent; 15 Figs.17A 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 EMBODYI NG THE | NVENTI ON 20 An enbodi nent of

t he present invention wll_ be h%{einafl r described in the follow ng
order. 1. S9SPEARFIMEATAing, mediyn S368+1 of SDM contents 3. Enbodi ment
of configuration of data transfer device 25 (Primary. recordi ng nedi um

si de equi pnent/PC) 4. Enbodi ment of configuration of data recordi ng device
( Secondar yBREEST DESGRIPILON SIFdd'HEYMIRHMEINGS / Recor di ng/ repr oduci ng devi ce)

5. .Processing in.a cgse of transfey, of contents 30 6. Flow control of data
recording devi cglfz‘t geﬁfgﬁbé’vlof%oglf% e‘?ﬂ%ﬂ?q gﬁu%‘ﬁ‘b‘_ﬂ“ Fig. 1 shows a
SySt emzongbARLGLiratd ol aERIord1nRf Yo idi it diRe £ O Présdnt S

equivalent to a data transfer device of the present invention, and
secondary Snwvepbtidhng nedi um side equi pnent 20A is equivalent to a data

[pcord ng devicyof U aLERe HUENGN oy iy gl on L 1cl ol ng
medi um si dgceariapigNto2@hel Bubb@ifenitem configuration shown in Fig. 1
| 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



10 i s equivalent to a data transfer system of "t he present invention. The
prinmary recordi ng nedi um side equipment 1 conprises a4gdedenber Kmput er,

for instance. The primary recording nedium side equipnent 1 will 15 be
“hereinafter also referred to as the personal conputer 1 in sonme cases, for %

t he conveni ence of a description. However, it is to be understood that the

. primary recording nedi um side equi pnent 1 is not always nmade up of the

personal conputer. 20 The primary recordi ng nedi um si de equi pment 1
conducts an operation required as, an operation of the data transfer
devi ce as rRBATHHAN RF dilte (FeFPRAATNFRCOFRLRT | Bedlam\aid® on the personal

conput er fcgéégﬁﬁ?ﬁalﬂg &cﬁﬁl@%@%@ﬁﬁ)dﬂﬂ {:pe | i ke of SDM content

data, for I'nstance. egrated into (or externally
mount ed to) the Higy samliXhgtated a scanpragedd adata pram@fyrrecordi ng
medi um (and prinmary recording nmedium drive_means). Incidentally, although
use of the HSFaFigh RF tHhe Fesandare R FLiRgnediws ederibed in the

enbodi ngnt aﬁde‘}nlrdnﬁg&t %%oerrdﬂ%%”ﬁ?e té}ﬁﬁo&ﬁﬁ&“ﬂ ng nmedia 15 14 Sept enber

2005 equi v rinmary recordi ng mediumare not™ linited to the
HDD, and vari ouilg.ndst aflInadiratsie fa asompre ©péd cda tdli tkanste@gnet o opti cal
di sk, a sem conductor _nenory integrated into the equipnent, a portable 5

seni conduc CRCTRHAY O(%lRW a&ecé“ﬁﬁﬁif f‘%%ﬁ]ﬂ}i%df'%q’f"é“q‘i%"é?e for instance,
ar e SupPOSelulipnidh A idcARl hg TP #Hd BN ARAIEI N medi um si de equi prrent 1
IS arranged to permt COITer% cation wt a content server 91
Figs. 15A and 15B illustrate a non-compressed data
10 transfer operation of the secondary recording medium side
equipment according to the embodiment:;
Figs. 16A and 16B illustrate 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



over a comuni cation network 110, and thereby enables to 10 downl oad
content data such as nusic. It.is to be understood thédi4 $eptepbend9d server

91 is available in plural nunbers as a nmatter of course, so that a user of

t he personal conputer 1 may take advantage of various data downl oad
services optionally. 15 The content data downl oaded fromthe content server
,91 to the personal conputer 1 covers SDM-conpliant content data, or

ot herwi se, content data that is unconfornable to the SDM. A transmni ssion
line that fornms the network 110 may 20 be a wired or wireless public |ine
net wor k - or o TSR COMMHIWAWEYR t he personal conputer 1 and the content
server 91. Speci fg;cal lyy, S s d.nter satellite -
comuni cati on net%&?k,l asr@pét f}‘gﬁw%l& net%%ladnlg' ot ermf\i/a i ous ki nds of
conmmuni cat imsvatdingesdifun §inkd aspeiporayt e Bppqeivalentddot aodataont ent
data such as nusic reproduced from package nedia 90 (which will be

her ei naf t erttTANSF en deilcey oy the Prasgohohyneanhion. A FRCAREREY DVD by an
i nt egrated A t | | Vi 0;.al so stored
¢ e Pop SosE Rl Hedf i AR Bl 0K 4 B en Ir8 T redi um

si de equi pretia 2@&cktlitdy Sewicrderf A5 preRGH [ invwaninbmt ed Thus hea per sonal
conputer 1 to thereby make the content data stored in the ADD5 =

t r ansf er abl@Nd IUTRE 198 FREFIAINGE Fhe RF IR RS PR pethem 2%der 208,
The secondaguipaedidnnauPdinsaldnay B dify Hedllih Si4e arranged as
a recording device (a recording/reproducing device) that is conpatible with
t he seconéauwipmendr Q0AQ ire dhensyHtem ddanfiigyuatadd car redngead in Fig. 1

1¢ is equivalent 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



that the content data having been transferred fromthe personal conmputer 1
may be copied and recorded in the 10 secondary recor diMdgSemtenben200Al t hough
.an enbodiment of the secondary recording nedium side equi pnent 20A or 20B
I s supposed to be available in various types, the secondary recording

medi um si de equi pnment 20B as used herein is |limted to an 15 SDM - conpl i ant

- recording device. The SDM -conpliant ,recording device will be described
later in terms of a data path with referenceto Fig 2. An SDM - conpl i ant
menory card realized a, sem conduc such as a flash
memory, f oSSR 11y @EFp TH HRe ’a‘%ﬂl“’a %r‘?h’éogecondary

recor di ng BB "éﬁrﬁlf‘éj HDD O aﬁc’i‘evaﬁ_q\éu§9£ﬂd§n6f rrﬁ&@ig' 58LH €6 OgiCi ng

devi ce 20B.  Thus, the secondary recording medi um side equi pment 20B is
arranged as:;rthe:aleahrak,ngi megrosiue | ot sl GHSIhatalsemr@ummbere with the
SDM - conpl i ant nenory card, for 25 instance. In this case I s arranged

that the SESMOIF, grafiqsd P the FEEPIeRr bn %rm%?%estate in the

secondagy IReGAHNRGIRA WBmdFy (sl NS ooty ecSREPNERA Y thECRIRENT
medi um si de equi prent 20A 1S “equival ent to the data recording 30 device

as. nenti ofed Hesdamcegndides fuppasost G aotbabbe . whi ch need to be
subject to copyright 17 14 Septenber 2005 protec jn a decrypted state
in the se_condar_y!r e OFHATY ﬁgﬁﬂqﬁﬂ %%qﬁm‘besﬂi:%c‘?qwel’%ﬁe]r #l% detail. A
mni di sk i 9r3udlge@t® Porhlit RABAAACATRAPRH 11D dRsbieRe ssesehesein, for

I nstance. Thus, the secondary 5 recordi ng nedi um si de equi pnment 20A is
arranged agver mi womnginiceddrat mgtnvaprko dudl @ik vitear etih eendielgrl by

10 download content data such as music. It 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, content 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 1in¢s, for instance, may be applied. |

In addition, céntent data such as music reproduced
from package media 90 (Which will be hereinafter also
‘referred to as a disk 90) such as a CD-DA and a DVD‘by an
integrated or externally mounted disk drive device may be

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

The secondary recording medium side equipment 20A

16



re‘cordi ng medi um si de equi pnrent 20A will be hereinafter also referred to
as the recording/reproduci ng device 20A in sonme cases!4 Saptepbengd0d as t he

.medi a used for the secondary recording nedium side equi pmrent 20A for

recording and reproducing, a nenory card realized by using a
sem conductor nenory such as a flash nenory; a mnidisk serving as an

- magneto optical disk; a CD-R (CD 15 Recordable); a COORW(CD Rewitable); a

DVD-RAM a DVD-R, a DVD-RWand the like are supposed to be al so avail abl e,
in addition taq e, m ni di sk. Thus, .the secondfr% recor di ng nmedi um si de
i SO 0

equi pnent SYA A 1R PRI P deiRerTAdRL | CORBRBRF| b BowFRRTENEse
medi a. 20 Thicd O Nadn CHP Wl a Lad¥kd Nen SERONEEH Y5 T LA SESHan TBILYM Si de

equi pnent 20A or 20B are connected on the basis of transm ssion standards
such as USEheUsacomstdry SmdadilBig mextiun EEES 9dquipmenths2@hcer 20B.

connection_.that enables a transfer of. content data and the |ike over' 25 a
wired or w8 e?scqr}%m G dng SHSreRuiRment 1204 «pF 20B

transmgsi g &5 M ld AeAEhE MU be 36a @ matter of course. 2. Data
path of SDM contents 30 Fig. 2 shows a data path established by the SDM

on an asseeorgtiindyatepruslwyigie Meshiown) | thad gis lcompaibibe, widh lghe

Sept enber 2005 for instance. Incidentally, this data path is a data path
that 1's  cORESATRT%as o Pt SEdii of T ik mifsi 2 RorAerARISd
transferri ptathe HEIYon et MRt Mﬁﬁ%rﬂbﬂn QORI Y e (#15m SEgONdary

recordi ng medi um si de equi prent 20A, B) in the personal conputer .1
havi ng t hePEDBoRads computer 1 may be 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 h

'contents, which need to be subject to copyright
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primary recording nedi um for instance, and in other words, is realized
with software that runs the nmusic content storage/trddsenterpeeycd®98i ng in

.the personal 10 conputer 1.. A procedure/processing on the data path in Fig.
2 is marked with nunerals of DPI to DP9, and hence, corresponding parts

wi |l be represented by these nunerals in the follow ng description. 15 It

- is first ascertained that content data (network .contents) delivered from

the content server 91 over the network 110 is SDM - conpliant contents to
be subject to copyright protection or not (DPl). The network contents to

be deliver &FLRG 20-t MtISAYRERY| SRt r%ﬂ‘n b 3R¢QRdaEYde as contents
that conf I t :
SDM - conpl %;érﬁ&l?olnt en ; ugﬁ‘(’j“%sgnglit sb%)(ra?&feéeva %t%ﬁeféﬁt?%}ﬁl ch will

be herei nafi mmei‘:eskac*s tavaisd abire EDMhe sdentddry 2beddeding nmadgane of
the SDM -conpliant contents, data thereof is already encrypted with a

“content ke e’?@éﬁ“erﬁf’r’&ﬁﬂﬁﬁ?%?ch ahys pedie $RCoR@aRYice. If the

content5datl%dot1§-1qiﬂc IS Gd & 4V 5@% frafther

conpr essi on system enco ‘ﬁ%ﬁy? ‘ﬁ’?‘%ﬁ%‘f\# %dcoirrgél I"an l‘E%ont e%ts are

del i ver ed minddditskt Eaﬁofcﬁdg(ﬂfepn&@dingﬂ.gim&pterf@rsé’@QﬁMn t he
delivered network contents are the SDM - conpliant. contents, these contents

are st or ed TESOEHY FHIM $ide @anigssnt i"Hol la ] ReTpinafteFecor di ng

- medi um (DPh15o PRBerrBd ot BisS thRS e ddI G- GG dETidEN 00 the HOD

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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5in. the state of delivered "E (CK, A3D)". Alternatively, the cont ent
data may possibly be witten on the HDD 5 in a stat e lgfSepternig200A3D) "
after being encrypted with a different key CK upon conpletion of once a

) decryption, 10 that is, after a replacenent of a key with a different key.

On the other hand, when the network contents are the non-SDM contents, a
wat ermark check, that is, a screening processing based on a digital
watermark is 15 required (DPi - DP3). In addition, the watermark check is
directly erfornmed on.the content data (disk contents) read out fromthe
package nedP% 408%aREerhe CD-DA and the DVD to be reproduced by an

integrated drivensygh 1@_8,(:[} Hdhedy i H Nt i ' al
conputer 1 or a gi sk ng?ﬁ v 'dg\l'%gcge connect ed toq% fldeggaerés‘%(l)ﬁg?t%%{npu er 1,
for instapoacébR8f. wiltht a prodessiatge rofardtaxtiank meetts ¢antbeniperdmt ned on

the non-SDM content data. 25 \Wen the content data fails to pass the

wat er mar k TERBEkSTERBIf PP BUSH SAN GRS it AP LLHMBIYNAL is  not
grant eds mﬁ?f“ R&EBhaak9N ralo rig S melRf unP¥i @At Ritdhi Sz&ﬁ,n%dgsed (DP3

-> DP5). e various Wways o ecific treatnents ‘are concelved to be
possi bl e 3@ndépengengonalscompaterddshgving the Hipdseas ttted t he content
data is trea%_ed as data _that is . inpossible to be 20 14 Septenber 2005
transferrel® ’Baﬁi’hE?cﬂEGfLHgf Bediupyi l“r:é’/rr’rﬂ\‘i’isrj&‘j‘,ncﬁ't PR AR RERE gr anted a
per i ssi ongbpale §EOfeglﬁ.ﬁehh?vi'E‘QDs%ftWﬁLreOttli‘ﬁﬁN!ﬁﬁls dhdlahisddat is not

granted a permssion to be stored in the HDD 5 in the course of a
processi ngcofiteht 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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5 SPM -conpliant contents. Wen the content data passes the waternark
check, that is, the presence of the digital waternarkt4deptembepi005

‘perm'ssi on as a copy control bit are made sure, the passed content data is
.decided to be legally copyable 10 content data, and then, it is further

ascertained that the content data needs to be treated as SDM -conpl i ant
contents or not (DP4). Wether or not the content data needs to be treated
as the SDM -conpliant contents may be decided depending on software

desi gn, user setting and _15 the |like. Wien there is no need to treat the

.content data as WAtk %Jcﬂw‘b‘ﬁ%fﬁtn“cwréﬁt%on?%t%oﬁ%n‘éh%iastna’qs excl uded
fromthe p%&rﬂﬂleﬂints%nm ' afﬁﬁgé@'ﬁcﬁf@erg@é 8P %t@feddéé agripeat ed as

non- SDM contents (DP6).. A tran and 20 the eto a recordl ng devi ce

that is unmrlfttmrtwolnm time tHID Si)l\éerxfmglaﬂst’ameprnagrjner@d:m%posed to
be applicable. On the other hand, when there is a need to treat the

content dafedHm {OPIpw- PBRYIl-i ant contents, the 25 content data is
encryptgd, and ir5 Al YaNLd @ I gLt tﬁiﬁt&m%/{g%é Ho4 - >

DP2)..The content data is stored In the state © E (K,
A3D)" in tShdrll-llfa[ITIdS Sstfadre iafStdwiciererdie " olEk nellh phed Ai.‘at@rrpmthres:e;aj i zes

that the con SDM . networ k _contents). obt ai ned over the network
110 as cont 05&96’3: %Fé:ﬁé‘l?yaé’oﬁﬁﬁ lé’oh’;ﬁ "fa‘%ﬁ thep Qi dPD o5t ont ent s
or the conkerkareSPY "# JeRCONEH)Y) FUGNULBY eddQPLde Whitgk such as the

CD-DA or different nedia as contents to be treated as SDM - conpl i ant
contents addfferenddkiey COF mPONS complierig.cas dafherpre rmardegsrpdridimg

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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5 nedium The SDM contents (the SDM network contents or the SDM disk
contents) stored in the HOD 5 are transferred to the difgntershen 3005t
.recordi ng/ reproduci ng.device 20B. and are granted a perm ssion to copy onto
-the SDM 10 conpliant secondary recordi ng nedi um under predeterm ned '
rules. -In a case of the present enbodi nent, the above SDM contents are
- al so made transferable to the recording/reproducing device 20A under
predeterm ned conditions, in addition to the SDM -conpliant 15

recording/r | Vi pr ssing. when the SDM : I ant
recor di ng/ 'rtgLB% Daruefc:]TLPnég]d ﬁ?,ﬁﬁ@l%@ﬁ‘ﬁi%oﬁ%ﬁ%%ﬂ%fm‘h f%ﬁﬁg‘g uter 1
havi ng the gdiAd disardted &l |gB¥aiddlich cospOfstdee DM ehskasponsenys, rul es
(Usage 20 Rule) for a transfer that is adaptive to the SDM disk contents
are det er ML TEHER a a5 dafferthalr kpgiehPrantedca IPrmisspPnakhe be
recording/r Ci dev] QB i a | zed under the. usa | es
- (DP8). | ncsl%c)f{argdd’lallr@%hae ﬁ@ﬁs%elrn ftglre céloép'gllogn% ?frjo%grﬁ%c%sbﬂ;g n‘gfy{#%cor di ng
medi um $t hesOMAID domp 0L drfte se@idayy  recordi ng nmedi um (such as the nenory
card).to be recorded and/or reproduced with the SDM -conpli ant

r ecor di ng/ r epr add@iary theyicoatzog datannasfes Hduk watiermady ¢hrclkontrary, a
transfer f Vi .ng 0 C 30. ' | ‘the primry
recordi ng qn‘flgl(ﬁgliﬁgﬂs tfr{:ealrﬁrtee%een(%:ée&@ﬁ{% %&%ﬁm%ﬁ/ %fargllcl:%sée %?I%F,mvi ng
22 a 14 SepieamtiersiZ0%d rmomdpye ceaaadami if ey dieile Mdtem tie t he prinmary

recordi ng nedium the noved.content data is brought into
passed 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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an grased state on the secondary recording nmedium Wth r

éﬁgrd to thé
rules for the transfer that 5 is adaptive to the SDM14dreskerabRit?9ps

.upper limt on check-out counts is predetermned so as to permt check-

out up to three tines per content data, for instance. Thus, copying
permtted up to three SDM -conpliant secondary recordi ng nedi uns, for
In addition, 10 when the check-in is conducted, it neans that the

" i nstance.

check- out

count on the pertinent content data is subtracted. Thus,

-usage
an
S

i-f the

content data i, subjected to the check-] fromone of th hre

SDM - conpl i(gonrftses% orit r@“? LBt ‘hﬁs ﬁé‘&%‘ﬁr‘r@l geﬁoﬁf?ﬂishagﬁgﬁ‘gﬂ{’ﬁgeﬂugopi ed
onto the theean heSAMsIc it 2t £86OCPLPA 6BdavFBerbAe REALENES MYy be

ce nore onto the SDM -conpliant secondary recording nedium That

. copi ed on
is, the co
SDM - conpl
“the SDM n
adaptive t
for copyin

det er m ne
manner- as

i NSt ance,

riarients 44 daaltixpmied tas a5y sconpkianti nonhenthr ave

i S A P S T R

GddigimeDM  network contents are al so determ ned, and a transfer
g to the SDM -conpliant recording/reproducing device 20B is
aut hori zed undeThen&DHagontignds (O  SDMY e tworkecosbegatsubrsthee to

r.. Limt aqn check-out. count d the Ijke ip the_sane
_ a:"?Bfnf*e}pa1()S\]/{e,cotnﬁzee c%:psp)ers" Cfl_fﬁ‘ Tou e:mgﬂt%eaﬁ:?k r%ﬁgﬁﬁregqual to
or differenio fthemsDMI -boaQa dHl i rddbrateseraprodei M disk sopt ents. For

there may be a 30 case where check-out is Ilimted to once.

In

thi s case, angl BFsu§ranted: ¢ Pasatie S te CepW anoml the SRME- of the 23 14

Sept enpgr

Z00p195RY" BN L Y r SEP W Yok SELASHE G SR TR RE

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

- SDMI contents are also made transferable to the

15

20

25

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

Incidentally, a transfer for copying from the

.primary recording medium (the HDD 5} to the secondary

recording medium (such as the memory card) to be recorded

and/or reproduced with the SDMI-compliant

- recording/reproducing device 20B is called “check—dﬁt”._

30

On the contrary, a transfer for moving from the secondary
recordiﬁg medium to the primary recording medium is '

called "check-in". Incidentally, in a case of moving

22



confent data, a transfer for copying is nmade perm ssible again as |ong as
the check-in is conducted fromthe pertinent secondari $eptemerr?§Ohedi um 5
-When the SDM contents are transferred for copying onto the SDM -conpli ant
-secondary recording nedium according to these usage rules, data
transmssion is realized as it is in an encrypted state on the
“transmission line. That Is, the SDM contents are 10 transferred in the
state of "E (CK, A3D)" or "E (CK', A3D)" as described above, for instance.

Further, t @EI\@ o) ' e ' [ vice 20B, upon a
reception ?ﬁr e rﬁ%l\ﬁ@%%ﬁge# sﬁé;%%@gégﬁcr%%%,Egogﬁgspgjﬁ"&aggcords the SDM
contents asrdduydilhy aiediun} hehentoydd ecost8ht dathhesspeengnt yinesor di ng

, medium When the SDM contents copied and recorded in the secondary

recordi ng rAfHiaRASEE Fepto RR theySesrndany - regppdingt medium.

recordi ng/repro | ' 0, t 2 a r fr.omthe
secondary recor Iﬁﬂéf‘%:e ‘:‘Yu]'Ln%‘i::ats(g ﬁ%%ryp?é%r%ﬁgésr e%?%d%@%dsg%gf&r‘s%h%e

cont ent 5datia aduparided id e sUME a10dk "dof€¥atd3Dn @ppeE (Gde MD " in
the secondary recording mediumis decrypted with the key CK or CK . 25
That is, tK&esH-@HalctBHi®erks Rredetegbingdeio 85 HeckgprbE ARHC 3 data

(A3D) as * I31.1{t0|§'p %o(% é%g@j)n'l'e:s J;Q%D @Jl%toé?ht%_%ﬂ:%lz f% inéa’g‘g)ﬁéé‘_ A?’D' A

processi ng 1nclusive of deconpr €ssi on conpressron’is.
perfornmed dhushe cogytiary idatpre doirt treeP ruysl ues | i @it SPNT ofor@®l fast ¢ and t he
boos | CULRCORMATY Fachrding medlums . 'for Anstance. . In additigh. o'
2005 , Ty recording ‘ a .

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 récording
. 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 éDMI—compliant recording/reproducing device 20B is
authorized under the usage rules (DP7).

25 While the usage rules are to determine an upper
1limit 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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As descri bed above, the SDM -conpliant content data takes the form of
encrypted data on the data path up to a point when thet Zemdenrbed0Ges -
.conducted by the SDM conpliant recording/reproducing device 20B and
further 5 until the secondary recording nmediumis reached, or a copy
management is realized by the transfer usage rule check, so that a
copyright protection on the content data nay be properly made. On the
-ot her hand, when the recordi ng/reproducing 10 device 20A is connected to

t he person c l._the follow rocessing is taken. Incidentally,
t he Iroecordﬁintgqe%_ccf?%p%ﬁ}%eseﬁ%’&%it%e?%%:"ggdﬁ?él‘inﬁs aPUEcrypt ed y,
state in theombdhtdiddca 2 idhdidee £6F by Hisg D8 REGONGRF N1 ESERLIEI NY
medium 15 for instance, differently fromthe SDM - conpl i ant _

-, recor di ng/Arodfciltpaas dheoheddniny 19 cenducted fromttze decrypt ed
state, the cont.ent ,data copied and recorded..in the minidisk is made '
reproducima§££%§$qﬁ/%§qaﬁa%ﬁX)fec 108 LMW Yi sk repr oduci ng devi ce that
prevails in 20 gerel alhe rstatl tdoitdrt At dPFEUESENMr& HSElcSpy £RGVeni ence.
However, recording in the decrypted state brings. about a di'sadvantage in
vi ew of co®phtiogihepSEctaosplilant t Meraulart tiermrding sedibwgssary to

sati sf r t i neq 25.conditions _in a c of _transferring. the content
dat a tg Phg%%g?gg‘&%n%ﬂ 3&33 ucing dévt & '28%&31'hgmsfsf]0%gﬁ1at are
granted a pealis@doast at tikansf ah her§pPbed etk ot s to the

recordi ng/ reproduci ng device 20A for copying and 30 recording in the
secondary t&¥EHEALS§ieRdldRei-n That déor yhee SR hteontrantsoasialered to be the

follow g 4RLGEFa2red in the state of "E (CK, A3D)" or "E (CK',

A3D}" as described above, for instance.

Further, the SDMI-compliant recording/reproduéing
device 20B, upon a reception of the SDMI contents sent.
encrypted, copies and records the SDMI contenfs 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 coﬁtent

- 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



14 .Sept enber 2005 conditions, that is, (1) aut henti cation to the
recordi ng/ reproduci ng device 20A is accepted, (2) a c¥pyeatembendiOger

.agrees copying and recording on the content data to be transferred and (3)
-no check-inis 5 permtted. If these three transfer conditions (1)(2)(3)

are satisfied, an unrestricted transfer for copying to the equipnent

- other than the SDM -conpliant recordi ng/reproduci ng device 20B i s not

permtted, and 10 besides, a copyright protection function is al so kept
secure. In addit,0 the.capyriaght prot Lon_ fu ilon may b iyen al so
on condition t _hgts_ { eescgorlllte(%gtab AV %?ﬁaﬁ%ecodﬁl@feﬂ‘? nc%l?\y%ﬂgrgfff@d state
on the tr&akeiss HheN forie dfh%ncﬁgfﬂﬁdmdéﬂ? dri ared a2 gotHeapypbign is
performed on the side of ,recording/reproducing device 20A). The above

transfer cordint when the checkmout higt keendugted dus ety $PMhsferring the

S h dj duci ' 20A (DP9). 20
Trat fs,  acomERapBRtesrar stk Bty GG, o SRR o (o

recor disng/ aapiodedengedondaey?2@dcdrtimfldiddain & GAdhad! &elger’ s
intention to give the copy permission is ascertained on the basis of flag.
i nf or mat i oRCB¥NMaRAGEMER T A6 dealdmedidn. thurtnansfamaisgge rule

check-in/c sout_r r lsa | I.ln a case.of transferri t he
SDM . netwo?égéght%ﬁtghg?o%t 8% %36#ﬁ$géﬁﬁ%%?bdﬂ%fﬁb éE%ﬁ%EgEﬂﬁf éﬁil S

sent as iinaySbenpirbpeeigr aded state over the transm ssion |ine according
to these conditions. That is, the SDM network 30 contents are transferred

i n the above- nef®i §Redosherehgnd." whep thegpecanding /mEprodsEhng f or
instaqu. device 20A is connecfed to 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



26 14 Septenber 2005 Then, the encrypted SDM network contents are
decrypted by a decrypting unit 28 into original ATRAC % S¢jdepbesd¥®d dat a
.(A3D) , for instance, after being subject to a reception processing in the
.recording/reproducing 5 device 20A having a configuration shown in Fig. 4,
as wll be described |later. Then, the decrypted content data is supplied
to a recording/reproducing unit 25 through an encodi ng processing
performed by an encodi ng/decoding unit 24, and is recorded in the 10

m ni di sk 100.. Jhus., wh t.he, S contents copjed apd recorded in the
mi ni di sk 166 $HE TSy %%di%ymawe a‘i‘@&%’?‘&f‘ﬁ%ﬂ%‘brg‘au@ﬁg devi ce 20A, a
decode proGRsfIrling/AMprcthiding Fi®d | yorved | abkepréai di sk gystem that

i's, 15 EFM denodul ation, ACIRC error correction, deconpression ,to the
ATRAC conpraepsimighty iadidesndagnees idepwing ard eeceph®ifigronhkhelata read out

fromthe mnidis .. Thi ans that the nminjdjisk 100, in, whjch the
cont ent datcaoqq: n(l%og)qoag:c? zﬁ?d%eec Q]‘é#,]mi-]%e eaf'rﬁt{:gh 1) ‘g'bé?]ébjr’bdju%e t he
cont ent sdatprnfita g®r mal nmanner, even when the minidisk is |loaded in the

normal |y avail abl e minidisk reproducing device. That i's, the user may
enjoy nusic andfi i&esekdhneen inpgaien wondiiiony GVh{2h03 k aFei di sk

repr oducin evi.ce that is not. SDM - |.iant to 25 reproduce t.he copied
and record%(?q: 1edtr1etavr\br%lrc?frﬁrelhu\ésed:&rrlrlp%%syen]{ W KOH ,gagod 1%‘%:ri bed

above. | ncied@ipalent, othdrhahdat anatdpMhevnpIidi®. 2, when no transfer
permssion is given as a result of the usage rule check and the like in

DP7, DP8 aA@comdingy reprygiusdad deyice 0P timmale Remmstied cndie

10 besides, a copyright protection function is alsc 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.
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recordi ng/ reproduci ng device 20A or 20B occurs. 27 14 Septenber 2005 3.
Enbodi nent of configuration of data transfer device (Fr$eriepberddodi ng
.medi um si de equi pnrent/PC) Fig. 3 shows a configuration of the primary 5
-recordi ng nmedi um si de equi pnent 1 that operates as the data. transfer
device. Incidentally, although an. enbodi.nent as mentioned herein relates
"to a case of the primary recording nmedi um side equi pnment 1 nmade up of a
personal conputer, the primary recordi ng nmedi um side 10 equi prent nay be

also forned as t quippent excl usi for data transfer by using
ded cat ed har dwetieto BOP I AREEVREHE %ﬁl‘*‘(it PehvALS; HBHFHB%_& RfPar functi ons.
In a case ﬁeéf@p@é&sﬁﬁtae@@@ﬂfﬁﬁﬂi}% thetPREMBhYo b2EQEHRNIAPREILUR Si de

equi pnent that provides the data transfer device i's realized b
“instal | ati oPPRRTeS A tdRF (HIBhr afprwhnghanteéowsftar peimgnatibjeoputer 1

to perform cli required as.functipons of the.data transfer device.
IncidentaJIE%L%nééééﬁﬁ%q%éggﬁﬁﬁﬁS%%%pﬂ?efﬂeo?ecofgﬁﬂg{E?Prgguﬁéﬁg her ei n
denot es5a siewitd EZ0NENEF Blg 28 AOHPOSErEOION! ShokR 8nbregd sensg. The
rogram may be prelimnari recorded in a . or e har i's

pr og y be prelim I ded ROM 3 the hard disk (HDD) 5

serving as WHel e deforihedi later nt cthen edthe deéerybhedt eontehternatively,
' ehovani AL G SPLASTTR L indoofmule Bt PaRchked S Rl (Conpact.

a renovabl e recordin m suc _ : Col
Di sc Read tidoudve i Yoricalild g thenté £ediméd Sky anDVD (Digi tal
Versatile Disc); a magnetic disk and a sem conductor nmenory. The renpvable
recordi ng MARGATHNEALERY Mg vty asind-ba Teeprdedate Weia and is

equi vahgnt myniaisk 100. |
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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to the package nedia 90 showmn in Fig. 1. 28 14 Septenber 2005 InC|dentaIIy,
the program may be radio-transferred froma downl oad '¢i%eptembem®08onput er
over a digital satellite broadcasting earth satellite or wire- transferred
-over a network such as a LAN (Local Area 5 Network) and the Internet, in
addition to the installation fromthe package nedia 90 into the conputer

- as described above, so that the conputer nay receive the program
transferred as described above with a comunication unit 8 for installation
into the integrated 10 HDD 5. The conputer 1 shown in Fig. 3 has a CPU
(Central Processing Unit) 2 integrated therein. An input/output interface

10 is connegt eﬁnssamsn@P&fzcahﬁlﬁuBaﬁa% o&éhaatant&camssew gzbaaade up of

a keyboard, a nouse, a 15 m crophone and the ke 1's operate y the user
to input , al Rohmany me@n@hnghmedmpmt Smaepaquupmenta@e)lo the CPU 2

executes a program st n the Venor according to the
comand. AI?erga T9el g?ﬂ% C?lpﬁﬁgwggragggﬂsoﬁ §P8gpg red in the HDD
5, a pregr aredSrdiRGSHEAIeH SYES é&gi?ﬁéﬁlﬂ 1t gndk bRErARbLCLS ARG Lhen

recei ved by the communication unit 8 installation i1nto the HDD 5, or a
progran1reaﬂfb®ttfanﬁﬁemed@m£¢age Ineddangaliychaashbhghopnlcal di sk | oaded

the d 9 _f tall t he RAN (Random 25
lAgcesg I\/lrelm\;(raygomrf?(r) %Q%%Sﬁ%ﬁi e{:ﬁéncﬁgP?%ﬁﬁrg&ﬁscaﬁe g’gcé???i ng
required aspinBf esstaeiHig trﬁ@dﬁahasméa@aﬁfbméﬁw £emafetl tig spVh contents

as will be described Iater Then, the CPU 2 allows a result of the
processi ng R&Fsonal computer, the primary recording medium side

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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30 be outputted froman output unit.6 conprised of a LCD p5(Li'qui d Crystal

Di spl ay) and a speaker through the 14 Septenber 2005 i'peR %U?%ﬁ¥m5nterface

<10, for instance, or to be sent through the comrunication unit 8, or to be

‘recorded in the HDD 5, at need. In a case of the present enbodinent, the 5
comuni cation unit 8 is arranged to permt conmunication wth various

" kinds of servers over the network 110 shown in Fig. 1. That is, the

conputer 1 enables to download the network contents such as the nusic

content fromth o] t processing required as the
10 processing oﬁlq{{ﬁ%%’ghﬁ&%n?égé%%nﬁ%yoﬁetﬁ%&ﬁ‘gﬁtg‘gﬂff&éﬁﬁ ents is
perforned dirdihea rBSwiildad i €8t o t théecomat &adedei Naagegifdance with the
above data path,  and the above network contents are stored as the SDM

contents i P&t H® Prpadeasting exptioirtebhpte ot witrerocessing, for

I nstance. mﬁﬂf\}g cont t | e rovide cpntents to be

' transferreE}%o the s Oﬁ;%:%ﬁ%lr?éaﬁgoélgcso%éar?y%c%i %O?d@]di & de

equi pnesit NeRwoak )t e dautiHee i adresh S e nadd vt 1 &¢ Ok 6li fige medi um si de

equi pnent (the recordi ng/reproduci ng devi quﬁi 20A. 20 A connection unit 11
is a portidiftstidilatdan dehe tmfgﬁgﬁtm & TOn¥iER cElre oPoPU LT t he
secondary I, | i ' USB. i nterface, an
| EEE 1394 ia%fgegaéggbfﬁﬁ%é}% %’g’ %@%sﬁ%@‘g{%%& %‘?‘g%r‘ég i
‘instance. Arwigres itrensifereddals dsdarite® abordaiditi ent standards and a
wireless interface realized ?% using infrared rays and el ectric waves are

al so avai Fefmunigatiopgmdt & fofRstaldatdan dinte the keaqaird of

procesgs Ngubpr 5 realizing the data path as described with reference to

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 néfwork and then
received by the communication unit 8 for installation
into the HDD 5, or a program read out from the package
media 90 such as the optical disk loaded in the drive 9
for installation into the HDD 5, to the RAM (Random
25 Access Memory) into execution. Thus, the CPU 2 performs
a processing required as a proceséing of the data 7
transfer device on the SDMI contents as will be described
later.
Then, the CPU 2 allows a result of the proceésing 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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30 Fig. 2 |nclude al so parallel or |nd|V|duaIIy execut ed process S (a
paral el processing or a processing 30 14 Septenber 20056° ﬂ@ﬁ@ﬁﬁf%ﬁgbn an

obj ect, for instance) without the need for a processing in tine series
respectively. . In addition, the programmay be a programthat is
processed with a single conmputer or is subjected to a 5 distributed

" processing with a plurality of conputers. Further, the program may be al so
a programthat is transferred to a renbte conputer into execution. 10 4.

Erbodi rent_ohp6enblahe! iREeakada! fo! PO AL daKECe o (Se0gdaLy T ecording

medi um si de equi pnen [ recor |ng/rebro ucin eV|Ce
- confi gur at i throfighhthsecomnanycat ¢onr dhng BEdbﬂntalﬁg Q@@bQ@gatlhthe

recordi ng/ rgpro i ng devi ce) 20A equivalent to the data 15 recording
devi ce of tﬁﬂ pgﬁéeﬁt fhvBfefon. An enbodi ment shomn relates to the

recordlng/reprodﬂglggcggglgﬁ %gﬁéﬁgggnggrgﬂbg 1ﬂe gb? ISrecorder for

~instance. Thus, the mnidis ca applied as an
enbodi mént @ﬁmmmmndmmsenoumﬂtysrf@omﬂt@@g@@dtunpéﬁﬁltTBSmﬁﬁﬁQBQGiMn
recording nedium 100 will be hereinafter also referred to as the mnidisk .

100. | nci defit 5 IYATHRS %?%@%c%%s$?€?%@%t%ﬁ$5fth%c@@ﬁﬁerkahaposhﬂﬂproduced
data to theimpigl sk sefyifng; &s Elﬂ@ d%'t?péf congagy. f&gr?ﬁ Vnﬁﬂﬁ?? 100 and

a processing system adaptive to t ransfer rom
recor di ng 3thersuitwosk deoreten menich &9 elshanisia fogtedt PhbhetRe
external content 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 SDMI
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 exécuted'

prdcessings {a parallel processing or a processing
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L

drive system -a servo system and a reproduci ng out put syst‘ém and the |ike
that are conpatible with the nminidisk 100 are equal te $¢ndember200se

.normal |y avail abl e -m ni di sk recording/reproduci ng device, and hence, their
:detailed 31 14 Septenber 2005 description will be omtted. An NMD control

unit (CPU) 21 is arranged as a system controller that controls the whole

- system serving as the recording/reproducing device 20A. Specifically, for

5 recording and reproduction to the mnidisk 100, the MD control unit

[racki ng <CRRSiyRs o i FPLE . EobnrpBreRnT) GalRolE.sBeoRogd opt i ol -

head/ a nmagrmin Ga heesbeswhing mgneime sbphidsapabpeatiori30 operation and
controls on a encodlqgégpcodlng processing on data to be recorded and
reproduced. |n ddtiad®Gtiononthe|Breogran Bsarhhags progmear gbaitods on

i cati | t I t 1 for. authenti '
generati onTaiact WL “E0%AS PRbRFr 081 10HARARETRY FRof t ne

persona$ c@iyirEbulte®Shccdd GRS SITEh 08 plEral £t 88t cdRpatbeshe
transferred and the |ike are also perforned. Al though ™ not shown, an
operating dmathety Lhe ggregrammay e alse arpvedeamathatussr interface,

so that 20 t 1.0l | torl of a user's eratiop, perfornmed through
t he operat it%%%lﬁlt%t&e?[}!r%c%es]%mﬁ%e %%ﬁ%roﬁng‘ﬁ e’éﬁ%‘r‘ﬁ’r$‘6n and di spl ay 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 hedd, Eabegdmenitc afespnfdgnrationtef i date vecordiygtdayiaeservo

SyStenh?nd(gg%ohhggyf%@cording 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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practically perform ng recording and/or reproduction of data to the

m ni di sk 100. The encodi ng/ decodi ng unit 24 encodes dat4&SerRiemger 25 ecor ded
i n the mnidisk 100 and al so decodes the data reproduced fromthe mnidisk
-100. In a case of the 32 14 Septenber 2005 m nidi sk system an ACIRC error
correction code encoding processing and an EFM nodul ati on processing are
~performed on the data to be recorded, as well known in public. The
encodi ng/ decodi ng unit 24 thus perfornms ACI RC encoding 5 and EFM encodi ng
on the dat rded. for .bng themto the recor.di ng/reproducing
uni t 25.Ii?ééh#??%é?giﬂlg;cggegﬁggﬁé foduction, the encoding/decoding

unit al so perforas MDde6REHSD uRiOCEEPUNI23UEE afranfbAany- 6049dtem o
processi ng, an EFM 10 denodul ati on and an ACIRC error correction processing

on data (FREELIRT)thatieenbeehsrthe whelansystepl sedvingnast hbe
recording/r ' Lt.25: A ec 23.1S ortLon at perforns a
conpressioﬁ%&%%%géggg% éﬁ$é§§g %ggiﬁiwé?éxﬁgﬁgéc%%ﬂﬁ?iEXro ®Encoding 15
and al sb a.reeRa eSO répLsdsstign ThetHatnihdabekr €661 dedei Mpt he

m nidisk 100 is considered to be data having been subjected to the above
encodi ng prstEshdiido rpeiaimes | eenbrol s coRMTRAD MTRIMNZL duipeesai on

encodi ng. Ewi [ a ' not _been_20 subjected to the conpression
encodi ng ye ,ﬁfﬁg?%ggsﬂbcﬁr%%t |053%F§$'f%r9¥%§#%. e§e¥g°iﬁ3§t?ed to the
recor di ng/ ridyreedl Getgrale\dortt s asn dpdget Obdéng e8P Aledopt 1881 ATRAC or

ATRAC 3 conpression encoding is performed by -the codec 23, so that the
conpr essed '¢3d{ § Jagnshicedaad znd e I@H:Ib%ié el P Licatpan

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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In addition, in a case of the reproduction, the data having been read out
by the recording/reproducing unit 25 and then decodedl4§genttmber 2005
«encodi ng/ decodi ng unit 24 is considered to be ATRAC or ATRAC 3 conpressed
-data. For 30 that reason, digital audio data of.44. 1KHz and quanti zati on
with 16 bits, for instance, is denodul ated 33 14 Septenber 2005 as a result
- that the deconpression processing to the ATRAC or ATRAC 3 conpression is
performed by the codec 23. In a circuit of an output system not shown, the

digital augi | j ecte a D/ A conversion, an_.anal og_.5 signa
processingﬂﬂgﬁigﬁ%ﬁi%?%g%$bn5%rg%%ggiﬁﬁr%ﬁdc?ﬁﬁect?ﬁg.?oﬁﬁt8nﬁg9b88ker

out put si gnatocads iy i $nd el EFRPROdUCLt: &S dﬁﬁébésémﬂgt Bgel pkBformea

Al ternatively, output in the state of the. digital audio data to the other

equi pment 90 gtk &Pk i kabpe. recondede amevebbvknewnf igupublda.refhees to -

conponent s - . equi d,jn.the recording oduci devi ce of

t he nornaJI%ﬁégéﬂéﬁéﬁégéﬁéﬁii%ﬁfgy%éeﬁ?u§rﬁsr %Eﬁ?déﬁgﬁéeﬁPﬁaagPﬂg devi ce

20A as BseCar®IEFM difcodimyi sledené tdaea VW%é%eg&déd%ZEupﬁleﬁ{q%’P“ ng
f 1 ow

~unit 15 28, a cache nenory 29, a dummy bit addition unit.30 and a
control uni'them & the tyegrrding/erre®ipang biniti 25. the personal conputer

serving as the pfj . Lecor dj dium side equi prent as well as
portions that pg rogrﬁrﬁll%lo%g‘cce%?%m ose%rcilgptzf%r%&b%gjs%?hg T the transferred
20 cont ent edatcalinfyAgRaBine rurlt | Slso ptficind hatadésodtngected to a

portion between.the recordi ng/reproducing device and the connection unit
11 of the PEOSSTHING AR dfbimary-Fodest macsssing ng@an JBEM

- comuny gat igholu A tilRe Rl YacIRC error correction 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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25 conputer 1. The receiver performs a signal processing that conforms to
a conmuni cation system such as the USB and the | EEE13¢45enteypberilance.

.Communi cation fromthe personal conputer 1 covers various kinds of
.commands, the SDM contents and the Iike 30 as data received by the

receiver 26. The data as the SDM contents received by the 34 14 Septenber

- 2005 receiver 26 comes to be stored in the cache menory 29 under control

of the DVA (Direct Menory Access) 27. Incidentall y, it does not matter if
data is noved to the ch no 29 under control i nst ead of
the” 5 ovA Sy 4 et rBiF ERE M doompH a8 o PrBResRARINERIE R0 D
adaptive t QuiHC esEr ¥PRAGN3 pé&ﬁﬁﬁééé‘ﬂoﬁ'nléh e%meao eghe- cbhgk 2%, keys
(the keys CK, CK and the like) for decryp ing the S contents

transferred® ra twatl)l’rén@f Y@ eeupat esméerpl notdshewnt hhbet Haégd&ailypti ng
unit decry SDM _co tents vin n received in the state
encr ypt ed vﬂO‘t‘f%‘t et Loy Qa"f Qz‘ghc%’év?ﬁﬁloﬁon?ﬁn?gaiﬂgt he state-

of "E (8K BREL flScéSimiCean diglit e elfsﬁy +6de 84 BAG dngofpEessed data
I s made 15 o%?)al nalfol e as I%@(CKn E (CJK, a ﬁ AB% he kIely CK and t he

li ke may belié’ifprJélﬁQnénérEEMkelstmlmike@lmah. kelyigkenisfthent he personal
conput er Vi-n s the. d ta t sf device to the

recor di ng/ ref?r oéiucc'%ﬁg acFe\ﬂ“%: (%atq'é Si’é'ﬁ%term ned 20 peri od of tinme may
be al so applied Aa.&@:riwxmlbe Sitghed. id ncesldi £ 68, oheRe t degPessONal -
conputer 1 sends the key CK and.the like, it does not matter if the key CK

itself isaadde @atiayhedha wothengquinmentals GO0 arpphicable.

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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decryption of the key CKis perforned using the key CCK 25 on the side of
t he recordi ng/ reproduci ng device 20A in advance of a '4t%apiRjebe200he cache
qmenory 29. Incidentally, it is to be understood that the SDM contents are
‘not always data resulting fromencrypting the ATRAC 3 conpressed data.
There is also a case where 30 . "E (CK, PCM" state contents resulting from .
encrypting the linear PCMdata with the key CK, for instance, is 14
Sept enber 2005 transferred and inputted. In this case, decrypted |inear
PCM data is de obtainable as "D ( E.(CK . PCM)" = PCM through the
processi ng F%g?h‘éelae y%?'f"?‘@%ﬁ]il?‘? %6’éedn'ﬁ1<t EPeOF;EBﬁr@%‘T‘c’?YV\ﬁgn t he
decrypted ShMer aftiorla® ifs tiMa AliYedt MERBEFSAELo0a)agqa dumny Dit
addition processing is performed in the dumry bitl addition unit 30 on the
decrypt ed SDMidemialty, i it athesowbimattenntfedate isemotedwtoonheol unit

31. 10 When_ the decrypted S content data is the PCM data a transfer to
the flow cont?ol W‘%llp%léj% suDrl\bgeef"f cﬁ%‘drofvi ?ﬁoﬁlﬁe pEBY; ninsheadgntt kae
processgng pMa the, dummy bit  addition unit 30. The dummy bit addition unit
30 is.a portion that 15 adds dummy bits in order to nake the ATRAC 3 .
conpressed . datThesigfanymbing it 28 ais o nporthen tlsat rmeedd ta bée

m ni di sk s ..and its specific enbodinent will be  described later. The
fl ow cont rés&a %Jtvets%ol dhe ﬁ&cﬁyt?%jt%tplf?%%ﬁje’?% oBthe, S e ved and

decrypt ed SMtenat.entrhadtowa/ d kv NRhes atdy#! crili ¢k 2ladd _Otﬁgelfleggc 23, .
t he encodi ng/ decoding wunit 24 and the recording/reproducing unit 25)

servi ng as fox decawvatigdpidee SHMIg cpndienh s tmanfenrwed covrithe he
g
10 encrypted 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 recording/reproducing device 202 in
advance of a storage in the cache memory 29. -_
Incidentally, it is to be understood fhat the SDMI
contents are not always data resulting from encrypting
the ATRAC 3 compressed data. There is also a case where
30 "E (CK; PCM)" state contents resulting from encrypting

the linear PCM data with the key CK, for instance, is:
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transferre

decrypted SDM contents in the m nidisk 100? and 25 particul arl erforns
frvatemieh 2008 |

a control for bringing a transfer of the above SDM c¥ nto

~practice efficiently. A transfer operation by the flow control unit 31
‘W |1 be described |ater in detail. According to the above configuration,
- when the SDM 30 content data having been sent fromthe personal conputer

1listhe "E (CK, A3D)" state data, the received and 36 14 Septenber 2005
decrypted ATRAC3 conpressed data is transferred to the recording
processi ng t contro ni 13 after bei.ng.subjected
to the proé%%%é%gé%€é€ﬁ%g%uﬂ§§$£g¥?'ad%#t#%#su ??esoaeaﬁﬁpgsdrg&BFa din
the m ni di skcM Odate bys tihede esivrai nab1epasdupi pek Unkt (2R, t heaygh the
encodi ng processing in the encodi ng/decoding unit 24. In addition, when
the SDM cHfitentherigh Hehe RFeressingnin f tlen deeryettogatniétapaser 1 is the
"E (CK, P 'ft§%fgfiégﬁ ethe recei ved and decrypted PCM data is 10
%() e recording processing systemthrough the flow control
unit 315to0 perf aitier NheATRAG o EOITEEISE | @6 P10 a8St A H &Nt hdeaPRidat a by
the codec 23, and thereafter, is recorded in the mnidisk 100 by the
recor di ng/ rEPIIRASSY dafia, B dumsndghlt rddkeier IPeeeeiREi hg in the

encoding/d%ﬁggg I 5 ' t.al .l case sendi ng the content
~data, various ‘{}?‘}?ﬁﬂ 13} Zté}[oem%l{r%@ﬁs’ggﬂrle@é%%l%%ﬁ ?I?%tm#)ieo%e%g%nal conmput er .-

1 to the reeomipte/d qpMUusimemayiae ABAndd ¢f caseraisfer fesning t he
transfer of the content 20 data as well as the recording of the content
data in t h&1o% GotIeliemit Bd-CcPU 2 of the personal conputer 1 sends. each

of thejgollow Verﬁo%nﬁ%&%ﬁﬂﬂé% %@@Jﬂewi&aigal 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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of the recording/reproducing device 20A: *To give information of _a

conpr essi on sys?en1gnd a 25 bit rate of target contth‘%%ﬁ%“P@ﬁﬁp5sent,
which'is stored in the HOD 5 To give information of a conpression system
cand a bit rate of content data required for a case of sending the content
data to the transmission line 30 'To specify a conpression systemin a case
of -recording the content data in the mnidisk 100 (to 14 Septenber 2005
specify either of 132kbps of ATRAC/ ATRAC 3 and 66kpbs of ATRAC 3) These

' h | it 21 ' ti by the.
Fecerver 26TeSERAY AfkaGR SaRplReRRR fite 37 Naaho RS G e si gnal
processi ng cebrdln@ne-OtedsiRGOEF50EMPEALEEFHNENLOFIORY R 1enik @

case of an operation of capturing the received content data in response to
t hese comah’gsé.‘ftﬁié hgirgnsvbicoked e the pudgessdveg vyd thentdemmy 10 data

" " .the "E . " gtat ta b
these commts Riatt i, ShEL SsgRAnd b CFerbrafh: ta fheandhdiieiidtssi ng
suited 50 ayaflfe FeddPding/LE6r6@661NgTuRDt 25t tﬂﬁbﬁgﬁﬁ t88S ehlBadngbove.

15 5. - Processing in a case of transmtting contents a .processing in a
case of trHIETSINY tie optencoding/ deepding paitoRdl conputer 1 to the

di ng/ r epr odyci vice r sing, of ,the, CP 2-of the .
L:?ggnalgconButgglfﬂﬁggg'%ﬁh %ﬁ?ﬁﬁEEQSQ&gﬁdc%gEﬁnEoﬁfFalHBV&B@S?FﬁB of an
operati on tdeait threonVRinoiéetonali dordudr t hei g egepadirngf LRpr eeMgirng devi ce

20A allows each part to performis shown in Fig. 6. The processing of the
CPU 2 of tIf&33& %ﬂféﬂ ddpregeived and decrypted PCM 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_performing the transfer of the content
20  data as well as the recording of the content data in thé
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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1 will be firstly described. 25 In a case of transferring cer aln cont ent
data stored in the HDD 5, the CPU 2 deci des whet her o4 g%ﬁe@ LM essi on
.system of the stored content data is equal to a conpression system
-required for a case of recording in the secondary recording nediumas Step
F101 shown in Fig. 30 5. In a case where the ATRAC 3-conpliant m nidisk 38
" 14 Septenber 2005 recording device is connected as the secondary recording
medi um si de equi prent 20A, the CPU 2 may judge the conpression systemin

t he second [egcordi nedj u be AT I s case, since
the CPU 2 ?%%%Jgfﬁ%égﬁﬁ]é %JSnﬁ%%’ggﬁ)%nogygfgﬁ&éﬁﬂf@ﬁe:’bﬁ‘dr QFEPbFeEIE red for
the case ofarmemorsling to the MD control unit 21 in response to the above

commands, it is necessary to ascertain the specified conpression system
and the conpres§T&¢ﬁ%y@Qmmﬂmdstmmecbmamﬂmiﬂbﬁé té tibecMDptonhrol0 will now

be en on t tion that t ec f the bit rate of
Sokbpe LS 20 Seddon Iy ez edRiver 2hr  so1thek hesMbase,
t he CPU52 dﬁﬁiﬁiﬁﬂ uh 5t ey Fddayhes Q%rf@i-mn&tsi aEOﬁPéééébi?H?SYStem of

the content data to be 15 transferred is the ATRAC 3 system Tn a case
wher e t he EsaRfirskiand/ystamedonding MWSMacostrhb PAQRAD-8dsyst em

the bit rate of th%E cont ent dataﬁ€§ ascertained i n subseq aent Steg F102.

Wil e the Bi %%t é WEAGOR 1 LHNUBIL stRen Fee aFPAbPRE n

vari ous klmggaaanﬂra@pdﬂyéﬁﬂb thibsd todnimarttes] ded mhether the bit rate of
the content data to be transferred is equal to or lower than the bit rate
on t he ‘ The MD control unit 21 may judge received 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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secondary recording nmediumside, that is, 132kbps in.this case. 25 That
is, it is decided whether the bit rate of the contentl4dariemker?foor
146kbps or any other bit rate (in the range from 132 to 33kbps). In a case
-where the conpression systemof 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 nore than the bit rate on the secondary recordi ng nedium side 39 14
Sept enber 2005 (the mnidisk side), as the result of a decision in Steps

F101 and F102, the r(gcessi ng i s advanced to Step F106 intact to send a
cont ent dat’ée%‘ﬁ‘g]afhﬁsr QLGS rRRReRteLDEP st $eEORHARE N TFESPEALPINE

W thout t handieath [9{ad M dn ORUE! SIRY BBOCESEAPOsdgRaghbeul ar 11

this case, the content data cones to be supp e state of "E (CK
A3D)" to t¢empresoich mystepr ddudiby svwnda?P Areddrdiveg ahd@iuinand, when

the content_data to be transferred js judged to be conpressed data ot her
“than ATRA@%W&%J%&% a3 orih h@l:b? t‘ﬁ%‘feﬁj.snﬂ’ﬁgﬁé? ¥4n2 the bit rate
on the secanay e i il Rouprldincil A didip off Nl S o1 fgdeal though the

conpression systemis judge 0 be the ATRA system as the result of
t he deci si oredrEiried Staep el @hsencF1Gjotdingrioe eidsd IND | somtivabceanit o

. Step F103 .0 firstl erforma decryption. That is, the contents stored in
the HDD 5, %5%&? %ﬁ%@%%é:%%&ca}ogy@ﬁm%t% S (Mgcegdpyy togre
decrypt ed idﬁdéf”c!%jﬁﬂ%h&g%%iﬂ%@) JconprAR 1P Fuidi Mdegpdand, the
contents stored in the HDD 5, when being the conpressed data "E. (CK,
aDT)" ot hecompxession system of the content 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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thei.ATRAC 3 conpressed data, are decrypted into "D {CK, E (CK,_aDT)}" =
aDT. Subsequently, in Step F104, the data decrypted as'4 3eptempergi00apT i s

-decoded (deconpressed) for deconpression into |inear PCM data equival ent
.to non-conpressed data. Then, in Step F105, the PCM data is encrypted again
with the key CK into encrypted data "E (CK, PCM". Then, the processing is

advanced to. Step F106 to 30 send the "E (CK, PCM" state content data
streamto the transmssion line for supplying to the 40 14 Septenber 2005
recording/r nt data.is sent fromthe

roduci ng. devi ¢ 0A. il e the conte
per sonal - c@ﬁ%eut"&ml@][ tsﬁje&?f anSFi ?oﬁe?'i’%g_ 3& BedeFilféanadbyEtershe CPU
2, in this rage addOro®, ofhd erdbb§80AE0Ls URGYancéd #B0O8EeLNR16@MPr €SSiONn
systemand the bit-rate of the content data to be supplleg over the
transm ssi dmtiaafe tin sengd poreentent hdatdovereammuedd. oAtdésomi phieon wil |

now be giv of rqQcessing of fhe confrol unjt 21 of the
recor di ng/ ‘rﬁg’ ro5d&':d|D 913%%‘%%‘5%% SJ;/EW n‘&létéo?ﬁetP%cEﬁ?fioﬁ°§i #8Yw t h
referense dataFidbnvershih WRscddd g W tpde flegigdes in Step F201 whet her

or not the conpression systemof the content data received fromthe
primary recordi d@ rfddisumaseale the tdmantien tobpre scomes syet ben sepgpilied for the

modi um 1 nadrE g ¥t o o fstor ML G Hilec; ded whether ot ot the
bit rate ofrelchedsanl/eeprdautithf deietbe?dgom the primry recording nmedi um
side is not nore than
: 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 compressed 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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the.bit rate required for the case of recording in the mnidisk 100. That
is, the MD control unit 21 may judge the conpression yZaniemeid?0Phe bit
~~rate of the content data 25 received over the transm ssion |ine according
.to the above conmands, and the conpression systemand the bit rate both
required for the case of recording in the mnidisk 100 are specified by
the commands, so that the NMD control unit 21 may give a decision in Steps
F201 and 30 F202 on the basis of the above commands. It is assuned that the

conpressio mir ired 41 for the c of recording in the m nidisk
100 is thenréﬁéééé%ggﬁg?ﬁ _uﬁﬁﬁgtﬁﬁvb?? ?@ge i's specified as 132kbps - as
described above.wHiES, tBe toHlgeRE 440 1HEsOhPCESSMNEhel BeELBnad: the
content data supplied over the 5 transnmssion line is the encrypted ATRAC 3

conpr essed CepRRter 1 G W3p) trapsmiswiemclinecdsPAkbdatibeldFapGike, PCM) "
Thus, in thi AN, Step. F201, i f, the suppli ntent data is the data
"E (CK, Asgﬁ? T2 4 e Drptelsi Y ey e‘ﬁt ﬁgg f’ﬁdaeaifBianéﬁum .

Al so, as | uigidkbdt Othd NEompPEESHbN Os¢4itdth Sand, tAL! p1ithakhtbSogeggbved in

the state of "E (CK, A3D)" is the content data having the bit rate of not
nore than IBAKEEEL dat/hiko e surpkighloesl cne ehradamassionhdidat éan" E (CK

15 A3D)", cision in.Step F202 is supposed to be given ,sinultaneously
as a natte%égié%ﬁzrké&kgst e?%ﬁnﬁ%ﬁﬂé%égzisupplied over the transni ssion

line is "E (CK 2AHdscrig@ion vilDen &0 efsidn &F Sheprobestiiggcopt ent data
received fromthe primary recording 20 mediumside is equal to the

conpr essi orfhgy e gardgin¥ ampit 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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for~the case of recording in the mnidisk 100, and the <conpression system
of the content data is not nmore than the bit rate reddi$edenber 2098 case of

-~recording in the mnidisk 100, the processing is advanced'to Step F203 to
:25 performa decryption. That is, the decrypting unit 28 is allowed to

performthe processing of "D (CK, E (CK, A3D)}" = A3D on the content data

~streamthat is received "by the receiver 26 and is then- captured.in the

cache nmenory 29. 30 Further, the dunmy bit addition unit 30 is allowed to
performthe bj ddition pcessing on the. 14 Sepfenmber. 2005

decrypt ed c%#lgged%%%g(_ de%%lp‘%(%% Hoﬁf‘efﬁ%“ﬁﬂhﬁ{} gﬁ{’ g%dhl?on_ |
processi ng ATRAGI $ £PSEenh S atd®NEndleHh Ll FordHeid PHeSEFEATJadol39RkHRY the

ATRAC 3 conpressed data conformable to the ATRAC 3 systemdata 5 fornmat
that is treti PFHIPRA Mhaw sk Bign emds jodeing nfuomkthy sprocessingyst em

that has b devel oped by adopti t he ATRAC.systemoriginally, and is
consi dered to %Jéghesl’sygﬁéem%%ng%er&s ‘?é%% %%?‘Fﬁf‘?r%b ‘ée]élr%%e to the ATRAC 3
system gf t efrddeiissidd Bimeval o dn@fygfed NOrtiEAS somystese@f hi gher
conpression rate. However, since the ATRACis different fromthe ATRAC 3

in  conpred@ioh TatCRnd3I Ko 19r SuhenerYpiedi RCMadatai %@, (CR. si gnal

. processing P%@)t.em that has been originally designed in conformty with the

ATRAC systém I's not 15 enough to interpret the ATRAC 3 conpressed data as

it.1s. For thatTmsasdm thispeisd, dai sfey mioBliiedii® dlgp1 AIRAC system
data is applied to the m nidisk systemeven though the ATRAC 3 is adopted
as the comSi¥LaYh dfsy df theusdlatiehe BURR, HIDHUdiReBh Brecessi ng provi des

a 20 p{@cesuiftdMAlon ™8 st ek S0 Yudydd WB ) CSiual .
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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Specifically, a unit of the ATRAC systemdata, that is, a sound unit that
provides a mininmumunit on each .of L and R stereophoti Sepemiber 2Woda i s
-assunmed to be data of 212 bytes. On the other hand, the ATRAC 3 conpressed
. 25 data has higher conpression rate, so that data per sound wunit becones
smal ler than the data of 212 bytes. That is, it nmay 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 dumy bits to the ATRAC 30 3

conpr essed Fig. n e | ment_of t umry bit addition 43 14
Sept ember ?%%%%F&?gscso%ﬁze%\%?r? ,QSIZS[}%E%[ éht HER '%/]\;?‘ﬂ‘the bit rate of
132kbps is receirhed dulihye baas additith Bitoded$ihei 19 B32Kkbpsset hg number

of bytes for two channels (L/R) is 384 bytes, 192 bytes 5 for each channel

as shown i fopsddergd Aosbgn@ piocestsirgy finm é@k@@ﬁ@l@eﬂmﬂét&ehsound .
it of 21 f R channel s ,as [ Fi g. That is, a
g(r)]:mdouni tégP%%%ﬁ%@h?%%g] %loéllt{: %’3’2&? Stoo ﬁq}%m :Erﬁjfg'b?m Z‘Bt%yt es by

addi ng 3 1Zobwhe RBadensl@raadedn 18 M nfiAAlETsIASS B, bits before and
behind the 192-byte sound unit of the received A3D content data. Fig. 9

shows anot her efbadmirifisk syetemmiy I SYsidin itdaprivvedsieny when A3D |
RAW 15 dat eTELPReR" ByoaboptEhe Rhe AT YR S und Bl 18 i e
stereo systenyifibatdi 8o bberesystehOWhat Gasmade OHYJHMEBIW £Bte of two,
e.g., L and R channels by (L+R) data and (L-R) data. In a case of the bit
rate bei ngt86kPpsATRAE Aufigetem after that, with a development of
10 the ATRAC 3 system of higher compression rate. However,
since the ATRAC is different £rom 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 isr
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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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 chafgeamber 205 sound
unit of 212 bytes by adding a 120-byte header and an 8-byte footer as

.dumry bits before and behind the. 192-byte L/R sound unit of the 25

recei ved content data. Fig. 10 shows the dummy bit addition processing when

- A3D content data with the bit rate of 105kbps is received. In a case of

the bit rate being 105kbps, the nunber of bytes for two channels (L/R) is
304 bytes, byvtes 0 for.each chapnel  assh Ln Fig. 18. A sound unit
of 185 byt RTTeSTH e BAl "SonfaRhaTasacEiEbbbe Da%sTate: o8 212 byt es
on each of 13AwpR LdHardedpvag. shown in Fig. 10. That is, a sound unit of
each channel is changed to the sound unit of 212 bytes by adding a 12-

byt-e header, a 4Bt @Wteagadef nghandibanr8teéybeingoldrkhpss dhempuibes before
and behi nd 52-byte sound unit. of eceived A3D contept data. Fig.
11 shows tﬁ%yﬁm%ﬁftﬁ/rzﬁkﬁt? 7F?ﬁ%§e§%#€g ﬁﬁeﬁ84A§E¢88ntiﬁ? B¥ESSwith the
bit rate ofrddkhps iﬁléﬁi@ivﬁg-shéﬁlaiﬁaﬁf?pfléhe bit rate being 94kbps,

t he nunber 10 of bytes for two channels (L/R) Is 272 bytes, 136 bytes for
each channel as AEowmd nirdiy o819 bytesl iwi chahge86tbythe seundanged to

t he sound. Li hytes on eacgh o nd R channels as shown_in Fig.
11. That i S&,Hleg sogmztziljzzurﬁ%teﬁ Oééc%a@ha‘?%e]b ]? sg‘i%n?,ﬁgﬁgﬁﬁ ?ﬁo’t"ﬂelgoﬁﬁﬁ' uni t
of 212 byt es, byrmeddiing & koundWigi hededaciy SPakée Padehlggaqdean 8-byte

footer as dumry bits before and behind the 136-byte sound unit of the
recei ved Adbec otmek uipditg 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 émbodiment of the dummy bit
addition processing when A3D content data with the bit
rate of 66kbps is received. 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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In Step F204 shown in Fig. 6, the MD control unit 21 20 allows the dummy
bit addition unit 30 to performthe above-nentioned phceptambry.208he dummy
spit added A3D content data is transferred fromthe flow control unit 31
‘to the recording processing systemas Step F205, and is eventually
recorded in the 25 m nidisk 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 suppli V, ransm ssi [ i "E(CK, PCM", that is,
t he corrprelgrgjl'ign(%Esy%?%rr‘?’ggest£ h%gc%%\%gnéjpdﬂétggg?%r@ga?ﬂe ﬁeaﬁS%W%ebPenber
2005 pri marBigeco di mhaedisima sselidd aient &f osashech&RARL €6§i on system
required for the case of recording in the mnidisk 100, or the bit rate is
hi gher tharfhangesd tto rthe sand (i @f (k2 chigeedfbY caddimagai h2t he

m nidisk 5 h bo 0 SSi syst re.equal, the
- processing I's a?%/éairﬁ:%g’ teg @-eﬁﬂt%z&&?%ﬁ}ﬁrs@qy %e&%ﬁ? af0 qg%]r'y?)?i on. That
I's, the5deciunpiy ngLsMiveZrd saral [vaechd tm@exﬂprw%t@es@nmasﬁiﬂgoﬁf "D {CK
t hat

E (CK; PCM}" = PCM on the content data stream is received by the 10

recei ver 28Mnhdaceivach Adbraandenth daf@ cache menory 29. Then, the
ow confrol unit 31

decrypted cont ent; dat i t iy . fhe f
Wi t hout passi ng%t:'tﬁ'r olﬁlgg&ﬁ\?es ptfhgcedsm get%’lni???%ﬁ u{r#’rri/ Ii‘?g%%gll%gfovflp%it 30,
and is theA3mr ansftwnteddteomithe theowiconats ofidakipd oid rddeivegor di ng
processing systemas Step F207. In this .case, in the recording processing

system the PCMIfatta Ga8€ HardreHidd nafa Re gt MkRPHeddt® MR 24 after
being 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
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subjected to the ATRAC 3 conpression processing by the codec 23, and is
recorded in the mnidisk 100 by the 20 recording/repr ddEaptnRRiiA0025. An
operation of the flow control unit 31 in this case will be described
later. In a case of transferring the content data fromthe personal
conputer 1 to the recording/reproduci ng device 20A as described above, a
- signal processing is perforned 25 on the content data on the basis of the
processing shown in Figs. 5 and 6. The signal processing is summarized as

shown in Fi . Flg. hows .t rocessi ng en a conpression
syst em of crglﬁl_%%ﬁ3@?%3?%1&%%%$@wﬁﬁcHl?l?e%faggegrloﬁl #\% 30 primry
recordi ng nesipiiess Boespd téf tHGuEPBAr €68 BReSKaEENLE! rbberdahy ta be
recorded in the mnidisk 100, 46 14 Septenber 2005 and the bit rate is not
nore than tHee grinidisk (i red therbikerasseisf higberdithgni fhehdifi ni di sk
100. In thi ) pi.ed ATRAC 3 conpressed, content data "E (CK,
CA3D)" s seérﬂg?aole?%%ﬂ%cggén#{ SO n-ase ?ﬁergg -Fﬁiflg wht frofft ml}é’r'L d‘sl‘onyerted,
and is sheneopfl tiesudlovesth tiee Se6aPHaEY16AC 8 dtBRisMReUB SIS tBQUI prent
(the recording/reproduci ng device 20A). Then, in the recording/reproducing
devi ce 20APRIMEEIFINY phe RAVIRIEL 3te orpepsEdBb6dhpafissidyr pprédrinnao t he

conpr essed 8 A3D" ich i he onverted iptg.the d It added
conpressedé%%éyﬁ Tnnmh%%:%é;nééécgﬁ?%¥9¥%99t3nlghgan%ﬁiaﬁgg%eg

system _pr s exfdiat aHe giodendinigdof N"bheck i pi degk 26M8)3¥he pcM
above-nentioned process has effects of 15 sinplifying the transfer

processi ng,°% ifro ARt et etreamithatndy pyceheed hpl theed transfer

Procesghndreceiver 26 and is then captured in the cache 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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reducing a transfer tine and solving a problemon the deterioration of a
sound quality, because of an ‘elimnation of the need Worenterabyrl§€assi ng
such as 20 decryption, deconpression (conversion into PCM, reconpression
.and re-encryption in the primary recording nediumside equipnent. Fig. 7B
shows a process of the processing in a case where the conpression system
of the content data stored 25 in the primary recording nediumis different
fromthe conpression systemrequired at the tinme of recording in the

m ni di sk 100, _or a case where the bit rate is higher than the bit rate
required at?#fhethe Ribirateotdi RQti Rorenthanntieskitopaty rraudreot h t he

ConPent Suar oY e Reasd 8 CBliBuIng" h kA SRR g BR IPRLYPL RS, POTEr eosed
decrypted into ABD this afHsewhticd éﬁc:f:ylpi’:éérAﬂRBOdBdCbﬁﬁQéﬁBéﬁSSEd) for

deconpression into |inear PCM data equival ent to non- conpressed data.

- Then, the FEMEERG datygaF n(SherdPPbd Bswentthe kke trapsmdsgaes "E (CK
POV ©. 8hi Cihde ety BEMNutRobtDLIANSELRILER] NEnd 5! fngYeNt Ul |y

supplied to the secondary recording drum s de equi pien

(recordi ng/swplochd i tawaked | tee 200ondéeyn, reécoidengreedi dnngidaepr oduci ng

devi ce 20A, the encrypted data is 10 decrypted into non-conpressed data

PCM whi ch §EERGHt s&d}eec?%@%lrf%raamé%l%n%‘éégﬁ of0B) oceSBeRg,

[ anst or of bonent i ok Cul AR Phoetsf FREFPERACE shown
in Fig. 7AATRA 6 qumuuosssseshalata nid-i decripeedbimso t the ecanpréhsedont ent

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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.data in the mnidisk 100 with the recording/reproducing device 20A. 6.
Fl ow control of data recording device 20 A flow cont r o4 $eptemeer 2005
+ ecordi ng/ reproduci ng device 20A will now be described. Wen the content
-data received over the transmssion line is recorded in the mnidisk 100
serving as the secondary recording nedium there is a case where the 25
content data streamfails to be processed successively for witing onto
the mnidisk 100 as data to be recorded, depending on a transm ssion

bandwi dt h oft tr I SSi Of; Lphe ‘A bandwi_dt h, of. i nput t he '

secondary regordin di%ngot%mgﬂﬁ)e t?’ﬁngﬁf’ggpﬁﬁdi F!ng’f éé@ PE assumed
to be a LEEDT)KWhithis_fﬁ&th@@taaéﬁde@ bandvingt8seka}2eps is 48 ensured,
while an effective bandwidth is limted to a snall value for sone reasons

such as a cdgrRMRIeIFiemeintachineano?GM 2@atadeguiwalientdboanes~t ransferred

fromthe receiver 2 0,1t he gcache 2 I f.taking a transfer, 5 of
data in exc‘%’s"(F ) Ssa%‘?i#ﬁ)ﬁ" bu@%ﬁ" s%‘:go%?@t%%t?eﬁﬁi 98?9“2%%*%%’8&‘1

consi desat iith |thdatdy K aintdhetd eaei yed, seM)entwHaER &§ BRanconpressed
PCM data, a limtation on the bandwidth is increased, in conparison wth a

case of coiffrlessedthmatirangnisskenlitinn, anhebs ceveahusdlyf seppihedcache

menory 29 to the secondary. recordi nedium (the mnidisk 100) is
conduct ed aCW€§ﬁl%a%3“%&%&%%%&%&#%%&tw?éf%ﬁt%ﬂgeb%%Bﬁ%@Q? executable. In

thi s conneqtieybrdiiry MgeidueiipdidEite XoNPs ardénhi gh £Rée transfer into
realization by adopting a flow .control as follows.
recording/reproducing device 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/reproducing

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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Specifically, while the. content data that is received by the receiver 26
and is then transferred-to the cache nenory 29 is onclé 2gRieERe; 20%not her
.region of 20 the cache nmenory 29 after being decrypted by the decrypting
-unit 28, and is then transferred fromthe MD control unit 21 to the
recordi ng processing system (the encoding/decoding unit 24 and the codec

~ 23) on the basis of control that is perforned by the flow control unit 31,
25 a flow control according to the conditions of each part is required

bet ween the flow on&&&é}unit nd the L%ont[ol uniit 21. A description
wi Il now b&MFHF&T of* ol bye BaRdwidthcks hamjtedsteudplied over

the transmsgghan Jdiie £030 ddid Heasdhs dechvRLed égg?égggtvoggftﬁdded ATRAC

3 conpressed data is transferred fromthe flow cont Sept enber
2005 31 tocajcheMBepmy G2 @and 2w nmuch hiatgabe, teansfiennednfEon. the a data
transfer is perforg&p I n . response to each of signals such as a data

request XARSPAIMT 1€ M9 st CRAHMINeBATY 2% hel¥ | BKERG oAt EBADEEPE 31, as
vell ass a Byt atani nABSesd U Sinpitt Wke it Ks fpd GeC rféé@gxéflrzfgg]

data DATA fromthe flow control unit 31 to the MD control unrt
12, 13 andZ2$4isftowcensiidiexgtdioar.t iIn paaksicwlar, twhesfeeceiveddental |y,

Figs. 12, 13 and.1 i d 10 conti tjn hart, and i cal
value (a pSPRESBE felte) 18oPrRsSOMRTRFITH FOF (990 ) FLNLERFAARISR ol ook

ACLK) is skRenbahawhetupRe’ 1Mesbatiedte A SafthrfEeWwoen |8 Lhks gase, the
data transfer is perfornmed in 15 response to the data request XARQ from

the MD confpgpressed data.
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 basis
of control that is performed by the flow control unif 31;

25 a flow control according to the cbnditions 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 ﬁnit
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.unit 21 to the flow control unit 31. When the data request XA
asserted, a reception of data fromthe transnission |¥4n2epiember 0ﬁhe usB
s 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 zation with the transfer. clock ALCK, whenever 2 bytes are
- reserved in the cache nenory 29 for decrypted data (the conpressed stream
data DATA) to be transferred to the recording processing system At the
same time, ﬁs the flow control unit 31 outputs also the byte sink XABS. in
byte units.3askUntigy MhFoBtEQL dandt e2teserved for the conpressed stream
data DATA up to | . e he,data u si des
at a point of tllrgrne " Zig 3%;%1% S OWIé’]H nFX\H fl_;Lé gl ﬁé gngggnééggagr%gfer of
the conpr gssetbmtedan ddspddd to saehteﬂ éigmmspsuah ak a0dataSept enber
2005 time "n+4", and thergglte sink XABS is_also outputted. As shown in the

~drawi ng, ddtSEWIST HARQY From (Lhe P reentrek u‘&lF/B%ll RosthenfdAvzati on with
h f K
2 gt syl 2 40O LA

according to a 5 timng of | ow order e Star
transfer as:JsmiwAGIrK Bl e Zommreeesd | veremh adatansABA £sopether med as
shown in Fi for, instance. Now it is assuned that the data transfer

to the MD %&ﬂl‘r’fdﬁ"lumntitzﬁl‘r &9 o i 9Pt FRBribt edl according to
circunstances ofpjgd,eqe V'ﬂglé}{d)cleé%lﬂﬂv géér eﬁﬁ%ﬂé OB &rt PEL NG Qfsli

"n+36".as shown in Fig. IS consl 0 be a case where the data
transfer frtaansfer . .USBnoizgiesttiasisivon Bigwe. i B2 t ok Iamia,lorpnovsidelaal on t hat
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

cjdmpressed stream data DATA is started from a point of
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15 the transfer fromthe receiver 26 to the cache nmenory 20 -is too late
occurs. In this case, as shown in a point of tine "n+3gSepiemrg0024 the
flow control unit 31 term nates 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 resumed froma point of time "mtl ", the byte sink XABS is
outputted in a 1- 25 byte geriod in this case, so that the MD control unit

21 capt ur estie ‘Bd’ i rRRGethe By ke peiploKABS rbeoghsei ontpattedi s Mata as
the effecti 4 I D t er -hand en an
interruptiéﬁﬁgﬁpgﬁggﬁﬁgﬂgééﬁfﬁgg?@%ﬁﬁré%ﬁgéggg%igg ?%Q ??%ﬁﬁ%?aﬁ%@g‘of t he

30 recor di reg MSBCas Syricityei Brat Seie with atKaserahs feedeNgck ALEK] er rupt the
transfer tenporarily fromthe flow control 51 14 Septenber 2005 unit 31 for

reasons of 34 rthfsR¥te jsinlofXAle by Akasiotrettedcardondgiagt o tdhe
"mnidisk 1 i NSt anc e ontrol unit 21 term nates the transfer
§ 1G04y tdhf;slégf{‘-cf‘rdéf‘ 4-%

by interrupting a request 51n a period of tine "m-15" shown
in Fig. 14, for Afiveat aiee,sidrt ef daia teesdr XMRQhswisein tPigH 122

transfer request .is turned off, and accordingly, the flow control unit 31
- stops out pfCEESEHY & e ssansfiadf RAFEO TR ahdShomn bl FEI nk1XABS i n
response tgqthq@ffa H state of the transfer request. It is a, matter of
course that the data request XARQ is set to "L" again whenever an
al l owance wi || Bew rxde sf Gisstuiedrideas sihkg daftd heradsmar gy MIessi ng
systenlosoc%g%goah%n&Eag%T%g %gﬁggiarily interrupted according to
circumstances of a receiving processing system from é
'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

-1s 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 as a case of needing to

interrupt the transfer temporarily from the flow control
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conpressed stream data DATA is resunmed. 15 As described above, the transfer
between the flow -control unit 31 and the MD control udi$eptambr2088 made
interrupted flexibly according to the circunmstances of the receiving
.processing systemor the recording processing system That is, the flow
control permts a 20 regul ation of the data transfer depending on each of

- the ‘bandwi dth of the transmi ssion line and the reception processing or

t he processing of recording into the .mnidisk 100, so that an efficient
data transfer_is made executable. 25 A description will now be. given of

the flow cdit¥lol31ikPn xepszenhe a Eyansirey) tine efipphecBrocessing

transm ssi [ ' t [ d k sf eg~fromthe
-fl ow cont ra}‘ ufncf'}fo%(%ﬂ?% itlﬁ':e0 I\}BE %&?ﬁ%n?WMf&goiﬁﬁt%ﬁ?g' cgfslé, ﬁgs shown
in Fig. 4, ddretmst andirfarnsl etermingiesd otli@dtransfepohgeihbeeaaptahgsi gnal s

such as an 52 14 Septenber 2005 L/R clock LRCK, a data bl ock XBCK and PCM
st r eam dat &hepAats maguast AAARRcontrol unit 31 to the MD control unit 21.

Figs. 1BA, 15B, f6A 6B & td i C in ap:5 cage transfer.

I nci dental ly, Figs. %%%1%8, ?%{ anciml%%l p%%\sl‘%%eﬂé Eﬁ%&eggfvgafi m ng
chart, and imstarerd,.calf tihad Wt EajudsOIXARPE)s coet espotdl pgat o t he data
clock XBCK is shown on the upper nost stage of each_drawing. In _this case,

the decrypt&@EERs fesdigsdarls 5NFA‘% ffor tnd rﬁ?%‘ér‘é%’é%%YneFB‘nyﬁg‘_'i S
out putted TyPridle i3 YUY dHtigudbf G CMPLOSLR! sHPLEM2L 1N

data DATA and the byte sink XABS in response to the off

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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synchroni zation with .the data cl ock XBCK correspondl ngl to the L/R clock

LRCK. The PCM stream data DATA is identified to be dat'd é?te’%eré’@ P 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 LRCK is supposed to hold for a 32-data bl ock period, while
16-bit PCM data of each channel is transferred 20 after an insertion into a
16-data clock period, which is the latter half of the 32-data cl ock period.
Wiile a tl‘ﬁ_lt’l er. of 16-bit data of the L channel is perforned in a period
froma poi ﬁ%f‘ﬂt‘?% LREK 5 1fh it e Plegk XBGK(gngd B@ﬂ‘n?tﬁf’a{“l fataz1” shown
in Fig. 15 | t z@gh | dat a
ol ook XBOK e G Tk AN A G8 ConeSELnd £ SYTED LD 8BntrER BRECCTD.
I f an input2lof data to the MD control unit 21 is perforrred in

synchroni zati on th the L/'R clock LRCK in 30 sanpling frequency units, a
“transfer of the Igﬂﬁ ert®AtatlpB 'tolqzhea% %%t?%q’WLﬁ*n’E”Mn%c‘é‘hﬁé"tli}nr@al

time. THUS o333 e el 209, %he1§i$€#%0klgﬁ%bs set to

be Ntines as nuch as asarrpllng requen y, I me 0 tinmes as nuch
as the reall6B pronide lve seromedsitve ttmmiai@rclh&letpcmmrﬁ naagAicalt he MD
control wunit 21 t h| h rate. 5 Wile Figs. 15B and 16A show a_peri od,

during whi ¥R 3 tré’fmt&éﬁea? SO G ‘?‘F%ﬁ%ﬂ er? eﬂl%lﬂz"{‘:%‘%s‘i’%‘l’ly t he

flow cont r gscknisls %how BnNahes &51&8 £ RS St dbe YL of the

data clock XBCK as shown in Fig in a case ere t e trans er of data
to .the MD contrdn dhiits 2ase0 ithe clegoryridd BGM eertmq:ﬂrediaatmdbmmg to the

C|rcuqﬁ§an0%0red 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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of the receiving processing system that is, the transfer of data fromthe
USB transnission line is too late, for instance, or a4PeriamPei?d0Rat the
transfer fromthe receiver 26 to the cache nenory 29 is too |ate 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 nade executable, the flow control unit 31
resumes the output of the data 20 clock XBCK and al so resunes the transfer
of the PCM stream data DATA in synchronization with the data clock XBCK on

the basis FSSHENg Ehdtockhe AR crchiRGhtivlseunte ba Nablimesashe PCM
st ream dat TAJn resn t t ' ock
CRok o sy @ B AN e%rn?%]?qhé%A%A%{a}‘%(n%@gle(/elﬁn’g?‘ir‘]%ﬁt#eﬁ“%ht he D
control unids Zhe esales imaaifl Bive efoudt tdivankipdr sonadecdbhBeks: the

conpr essi on, processi ng#{g the codec 23 is started. In a case of the ATRAC,
for instand@ta e ddvepML GUTRlodlskh P iat ftigh grithenever 30 512-word *

16-bit gata per n ' t | ' t £l - MeqoLy. ar ed for

t he c_orr%r essi on@pg'c%e?gﬁdr?;'. sl%f%%éfi ge%?eér%gf %%%%’er%@%ﬁ%l%ﬁ?&m t aken
for the corgheePM B traar e\ PATA S Rt fariinl "sSurogd ¢ sivel po kemper i od”
*"sound block size" * 1/2 * 1/N. N denotes a value in a case where the L/R

cl ock LRckElO%sgontgode upith #ds terminafas dda Heansigan iy r9epring as

described gheper bR AN o1tk WhckoSh CAHPSP'rly N Tl 4 he

conpression of two channe ta1n atinme-division mn
I ncr ease i caspewtieat the radndfeck dfRA&tanitichithd MD aldrotasddl earriangel of t he

condi ti' oNns _.causes no . . .
0 1is 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

10 term nation of the transfer by conpression rate limtations. That is,

in this case, there is theoretically no need to intertuprrtemeetdOfRster 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 made flexibly interrupted according to the circunstances of the
transm ssion line and the reception processing. system In addition, a
high rate transfer is al so nmade possi ble 20 depending on setting of the L/R
clock LRCK. Accordingly, _an efficient data transfer is nmade executable.
Havi ng descri bed® tBFiggihlet tipe hadkenefornbbei gempressions to be

under st ood ﬂﬁg?%ggh r | | I & L L (0] hove

enbodi nent sé 25 For §n§§ér}5c%?6€%§ge{)0§%t as%@#l{[hg‘ %?gﬁ%f B%‘t‘ﬁf’ m t he

primary rescdsdund MAdickmstizd"he $EaondB/y. r a¢adehdBesedi va1he Metalinmted
to the SDM contents as described above, and various kinds of content data

may be al s@as&ihase dis dy/Rl. cBeckheRGK | kar et etor Benl ﬁé@ﬁﬁnﬁﬁs al so
' [ s j [ oy ., 55 14
supposed t gl Y AR i 1 13! 4060087 a5 BoB0flRLANAbEVENS TRD

Sept enber IS a matter C e secondary “fecording
medi um and aiddd tseanndaty ieasel Nged@ak e Hi dene€quipiethe20A are al so
supposed to be available in various t%ges, wi thout being limted to the
m ni di sk afP"PLEFS LA e el b citn FheinecdhvapionreRapaphg

redi um 100 12y e P et 040 SILRAN, DGy BV B the DVD: R

various kinds of nenory cards and e secondary, recording
nmedi um si deithin 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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equi pnent 20A may be a recording device that is 10 conpatible with these
medi a. Havi ng nentioned the present invention al so as 14rg¢piereben2005he

-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 15
content data to the recordi ng/reproduci ng device 20B. According to the

- present invention as has been understood fromthe above description, in a
case of transferring the content data fromthe data transfer device on the

primary recordi medium side to_the data 20 recording device to record the
content data in thetS SIBHERY o IrFYy Haat ukhe  srcemd %rlforrpresm on
system anG-ddrdidg @i diHnd €& 0L 5 0 g device
are conpared with t%e dat a conrrpre55| on syst %ﬁ%@‘?’ﬁ‘g& gg?gt he

content dateguipnentsaa D snlsmasu@mmmit@obé rmimbl@rmesa ng is

brought into realization according to a result of the conparison.
Speci fi cal ZPER@RsH & W%at%'&ﬂiﬁ h Litiesd ofo tHe nbpidhskdard to be

sent isgeq t st t to the

dat a refc):or :jt?{r?gtmdier{/ﬁmciesq@& ang trﬁgé%%é?ﬁ réa%/e @Et%%o%éﬁt da‘?lgmflggbe sent

is not nomedien 100 maiyt beattthe IGH-R s donfCD 1AW et DVER-REMA Ohe 14

Sept enber %8&5) reé;:&?dl &3) device, the content data is sent_as it is in the

encr ypt ed s F¥Ps R, vE T ighs t]"ri‘é‘%rﬂﬁé%f‘s“&FY £A%AT sapdchir@®ed in

the secondankel,ecahisNg tiRdisdBRfdAly AdiorEty %ﬁf’%'tlon processi ng
0

I's perfornmed on the 5 conpressed data upon conpletlon e conversion
into the sdvipnenypéd sayt be @ teeoatiang eoridiengloeviice. In this case,

- a convigg st 9,00 +589 L OTRES 1R ES I8l 10" MRt
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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i nckusive of a conversion into the PCMdata, for instance, is not
required, and data is sent in the conpressed data 10 fl4rapteroRas20Ppe
transm ssion line, so that a higher efficiency of the content data
.transfer processing as well as a reduction of the tinme taken for the
transfer nmy 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 deconpression -and reconpression. On the

ot her hand, in a case where the data ression systemof the content
data to be3%%9ﬂr4%99cﬂQW%ﬁ%ﬂntthﬁﬁQ¢@PHg$ %dh%r%%%?o%ssy§téﬁ1ihat is 20

conf or mabl e Ad r{‘ﬁ'ﬂt{‘d%@e‘g%fgt%‘% éj\:heéj’l ta?%a‘?&&lgi; f the

cont ent data to be er than rmable to .
t he data r eboraliisg medmied t:he ot st ortidd By Iﬁecﬁ@fﬂlx&@ rhél@lﬁﬁla&ﬁt@f:

encrypted nqQn-conpressed data, and the non-conpressed 25 data is recorded
in the sec %ﬂ’&qﬂ qfrétﬂ%ﬁim ITOGRS Hihpk e ReBEOTIOE R L i s

per f or ned et ersion
into Pﬁe gg% encrypte% a e |nQﬁ? da{a fgggﬁgaﬁ?ﬁk§%5igﬁ £8£¥

transf er artdieommewmyrpg:etd) sttfat e el e Water afetioigl Gty neev ise mayIIbe
realized al,so as .to the content data in the conpreSS|on stemthat is

unconf or mabiE S $aSKe Se CORYETF IR PF ddit AT 1 W%dl um si de.
In a case ghdii@lskebli Ad crdﬁ%e&tsrdl%qm}?&?ﬁfe d£GE V& d;ﬁ’rfy 0 {184 da/pt ed

conpressed data or non-conpresse data t owar e secon
medi um dri Ve ma:n$eﬁuﬁar|edi hangr deagsss i) seEntr einnrmhen@dnh;&-ﬁsanrﬂaiad ain the

secondﬁ; y rf%%?nra 0 er %he trgr]l%mq.asts%.orne%grﬁcg n%od?:\flia(i:e a higher
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 recampression.

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 recordlng
device, the content data is sent as the state of
encrypted non-compressed data, and the non-compressed

25 data is recorded in the secondary recording mediuﬁ after
the compression proceésing is performed on thé non-
'compressed data upon completion 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 inrthe

compression system that is ﬁnconformable to the secondary'
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controls the transfer state dependi ng.on the reception processing state in
the reception means and the signal processing state of4 $¢pteyberaitifary-
recording mediumdrive 10 neans, so that the optinmmdata transfer and
.recording processing is realized in accordance with the transm ssion
| ine, signal processing capabilities and the |like. 58 14 Septenber 2005
~CLAIM5S 1. In a data transfer systemconprising a data transfer device and
a data recording device, said data transfer systemcharacterized in that:
said data transfer device includes: .primary recording nmediumdrive neans
for perfornFRGErILRS MeALUBNgLEL -1 eproduction of data to a primary ‘
recordi ng nmediu st o n (o] ontral li conte data so as
to be stored innzgi% %??%a?? %%gg?ggggiﬁédﬁﬂ%1%%I%ﬁm‘g%%¥yﬁ?% onpr essed
dat a st at e;réecabsad sandndseapptéar comrpdebgedata tho oraindndalohpredeali ng
device; and_ transm ssion control nmeans for, in a case of sending the
“content dat%%? FWRTH the JSBEPRAAYY EeePERAInBedinm (Five medatsa

recordi Bg dgyj C&, é}g@s j ansnLssl a aring _a. data
conpr essi on systé%ﬂ%ﬁ a %??gré egéghgéiggetggnggFﬁéﬁrgaFg gi&gﬁata
recordi ng deacasiarny hrecodding cospieasi thesiiatamnraedraibigt destieeof content
data to be sent, and then allomﬁng said content data to be sent as it is

in the encr§PtiePidbrifiessernsbes state depanding osf thef reseptdapari son
resul t, whidld MG said £9 t NL L 8S tReS f
encr ypt ed %%n-conprégségéé R re&@ﬁ@i&ﬂ anﬁg Ena the Egbgag
: processing state of the secondary recording medium drive
10 means, so that the optimum data transfer and‘recording
processing is realized in accordance with-the

' transmission line, signal processing capabilities and the
like. |
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data in a case of a second conparison result, and said data recaqrding
device includes: reception neans for receiving data sASISRPE 704 dat a

: transfer device; secondary recording nediumdrive neans for recording data

in a secondary recordi ng nmedium decrypting neans for converting the
encrypted content data having been transferred fromsaid data 59 14

Sept enber 2005 transfer device into a non-encrypted state; and recording
control neans for allow ng said secondary recording nediumdrive neans to
record the conpressed data al readygé%%gted into the non-encrypted state
by said decrypting neans in said s y recording nmedium after
perform ngl 2 renwi4 edhd ot tARNEPF OSPSEeMIcORpPREIngCaARARSSeHaflakRI N @
case of the content data having been sent in accordance with said first
conpar i sorfeekes tand i data| reerrdingi devbeondaaydr dabadtngnsgdrum dri ve

means to r - ssed dat ready converted into the
' non-encrypgésgeg? %%@é@%f@%%cﬁ@pﬁ%' nmeans in said secondary recording

medi um after pesdid rddigh ErHNEELSERIcH’ PEEBEAES: On sai d non- conpr essed
data-in a case of the content data having been sent in accordance wth

sai d second coRiaMah reeerding mefhiurg Anive anedes £95tperferwivgng to

claim1, QQQ[ G I.zed, | L, firs oppayison result is a
conpari son Ar'eﬁjt%&{ ké}dj/'f#; Eﬂ%%tf%gcn%]r%%sﬁ’%n&%%t th 3t PYHE* Eont ent data to
be sent | xeegualinie nidtEiwet a conpression systemthat is confornable to

said, data recording device and that the bit rate of the content data to
be sent is notSHARAYS KRR Meansathon menizobbingreemtent cdakad

so as to be stored in said primary recording medium in an

encrypted compressed data state;

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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data recording device. 3. The data transfer systemaccording to claim1,
characterizedgin that said second conparison result is4SeRGRPAAY8N resul t
"that the data conpression systemof the content data to be sent is

« different fromthe conpression systemthat is conformable to said data

- recording device, or that the bit rate of the content data to be sent is
60 14 Septenber 2005 higher than the bit rate that is conformable to said
data recording device. 4. The data transfer systemaccording to claimi1l,

5 char act er.i ' ' ecording contro s, controls a transfer
“state in gi:lt:orgaén%eégvﬁ%esZir&e%e%té%%—%?%ﬁ%%é‘?‘%ﬁgggg‘?e "-i“f‘mgsai d reception
nmeans and a si gradordWimy asdl b Bid£nHT £ SR £ BOEORG ¥ d es8EShdg-yedi um

drive neans in a case of transferring streamdata as the 10 conpressed
data or n&REFHIME Refidm Anive mandiverrecord ntle tdwnproeseedr ypted state

by the de [ S said. s condak_y recor di medi um dri ve neans
for. a 'prg:%%tsidr}g 0 r&ogmﬁ%}’iﬁéeddsa:rn %teléearﬂ%t??mﬁ?‘ggs%E% ry
recor di ng sad @scripting falaisn i ansl ®rsloor ddry BRI 2Rch it _
conprising: primary recording mediumdrive nmeans for performng recording
and/ or repfd@icPeFfoamiag & reaEtigededdi flapmyoresasdicaimn 26l or age

control nga éfe%rsetao rt%l-l-.i ng eueNt data . K| tp .be stored inesaid
primry recgl?’ I ng nmedr um ilrlll_ an enc_ryp'?:g1 ccooﬁ%&%%e%ﬁfatl%?vdrﬁ ep,e n _
transm ssisentnianacoordeand W tdatsaild Fidal coMReAHmGdiaviice that is
connected tq_be capahl e of : . ] .
. while allowing sald secondary 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 to be sent is
: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
comparison result that the data compression system of . the
cbntent data to be sent is different from the compreséion
system that is conformable to said data recording device,r‘

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

25 sending data; and transm ssion control nmeans for, in a case of sending
the content data stored in said primary recordi ng nedildnbentember 200§at a

recordi ng device through said transm ssion-nmeans, conparing a data
-conpression systemand a bit rate 30 that are conformable to said data

recording device with a data conpression systemand a bit rate of content

~data to 61 14. Septenber 2005 be sent, and then allow ng said content data

to be sent as it is in the encrypted conpressed data state in a case of a
first -conpgrd r t ile allowng. said coptent. _.data to_he sent as a
state of eﬁgir@‘g%}edﬁ?\on-%%%%%s %{%\Mﬁl&ga TH 8°B§8’ém6‘f’la %Bcﬁﬁ& Ga%4r i son

result: 6. ddworipimy tdensder device according to claim5, characterized in

that said first conparison result is a conparison result that the data
conpression systemof the 10 content data to be sent is equal to the data

conpressi o syst.em t J.s conformable to said data recording device and
that the bit raﬁaheoféafhﬁae 1:clf) Séﬂ T AR PR %ngsgon%faﬁ’ﬂré'than the bit

rate that icharefmsde® 10 Rt s4fd ard 660 th§ osievi§E ndénd- The data
transfer device according to claim5, characterized in that said second

conpar i son GAdHAls @ Fransfedt iv@te ebulacedrdanes dvilth aa coepeptibon system
of the co %@%n t sent_ i.s. di fferent fromtzag[v?ata %0 conpr essi on
s st_emtha?’trﬁ’srgegon ?rr?aqﬁl%ge £ S LRELPTEE c®,® 9n?ﬂat the bit
y tas | ! :
rate of theroeeissing dilatd @ e sddotiferdddidy bdiuhaligitBat is
conformable to said data recording device. 62

means in a case of transferring stream data as the

10 compressed data 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 recording said stream data 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

61



14 Septenmber 2005 8- As a data transfer nmethod in a case of transferring
content data in an encrypted conpressed data state frigmvapterae@r200Pansf er
device with the content data stored in the encrypted conpressed data state
inaprimary recording nediumto a data recording device for recording
said 5 . content data in a secondary recording nedium the data transfer

nmet hod characterized by conprising the steps of: conparing a data
conpression systemand a bit rate that are confornable to said data

recordi ng devi ce w t data conpressign systemand a bit rate of content
data to %fo St?é&s'e 4]rtgfﬁ’§aﬁﬁl%n‘§9f$%ﬁ§f‘EQHH@QFCQ?‘Z@eﬁQi hg sleatcont ent
data as ials 1% 113 UiRE 18RE T t ta and _then recording
the conpressed . data in sai steé:c&(;%%r f%%%g‘?d?%ggnégﬁﬁﬁ af't & ©f&Ff orning a
requi r ed ofafa fddwitt icompatoicess i resuwlt Sarli tonpl eswedg 4aidabanyRar

conpl eti gn,of | %onversi on into the non -encrypted state in said data
recordi néa&?\/i Qe PoutERY RE aatta i areBpEsdtRanotosrrgssedt ent data to

be sept @atadyal at @agae@%&?®£ n&{'&;%{" is conformable to
sai-d data recording device, and t e%gil $‘§'§e@%§@%‘érd content data to be
sent is not nore than the bit rate that is conformable to said data
recordi ng deﬁhge' nd, sendi n% the content data as the state of encrypted

non- conpr ésse agﬁ?‘aaﬁﬁaf‘ﬁ’gﬁ r 8eYiGich Facrtidprig setrimsidata in sai d
Secondal ynapaet dr1geoahuR k! $5BCTLOUT Nnib VIR PSSLAR PT PEESSI NG o

sai d non-conpressed data upon conpletion o conver sion i

non- encr§PRRACEsom eresnltattatiather datadicompiesstian Wiaht o eo €l agiee
' is not different 30
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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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sai d data recording device, or when the bit rate of 1gai«btdmbet£088pt ember
2005 content data to be sent is higher than the bit rate that i's
conformabl e to said data recordi ng device. 64

8. As a data transfer method in a case of transferring
content data in an encrypted compressed data state from a
data transfer device with the content data stored in the
encrypted compressed data state in a primary recording
medium to a data recording device for recording said
5 . content data in a secohdary recording medium, the data
transfer method characterized by comprising the steps of:
comparing a data compression system and a bit rate
that are conformable to said data recording device with a
‘&ata 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 comﬁressed data st&te, 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 déta 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 '
dévice} 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 prodessing on said noh—compressed data upon
completion of a conversion intorthe non-encrypted state
in said data recording device, when”the data ‘compression
.system.of sald content data to be sent is not different
30 from the data compressionlsystém 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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