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server and the like over a comunication network, to which the personal

conputer is connected, is stored in the HDD. Then, a user connects a
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- TECHNICAL FIELD
There is a type of usage that a HDD (Hard Disk
Drive) of a personal computer, for instance, is treated
as a. primary recording medium to store content data such
as music, while the stored content data is transferred to
be recorded in a different recording medium (a secondary
recording medium) for enjoying reproducing the music and
the'like on the secondary recording medium side. .
In this case, content data such as music reproduced
from package media such as a CD-DA (Compact Disc Digital
- Audio) and a DVD (Digital Versatile Disc) or content data
downloaded from an external music server and the 1like
over a communication network, to'which the personal
computer is connected, is stored in the HDD. Then, a
user connects a recording device of the secondary
'recording medium to the personal computer to copy
(Quplicate) or move (transfer) the content data stored in
~ the HDD and reproduces the content data such as music
with a reproducing device that is compatible with the

secondary recording medium.




CD-R (CD Recordable), a CODORW(CD Rewitable), a DV/DRAM a DVD-R, a
DVD-RWand the like, for instance, are supposed to be avapd apkie200%
recorder/player that is conpatible with these nedia (recording nedia)

wi dely prevails as a recording device and a reproducing device that are
conpatible with the secondary recording nedium and is available in
various types such as a stationary recordi ng/ reproducing device and a

portabl e recordj p | device..so _that each user puts_recording
and/ or reprodug§$gﬁﬁ%fé€ﬁgﬁa%%%tEﬁ?oﬁg?agiWF 1HPacfi BEMIEEoFBFAg to one's
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For that reason, . ther rQ ed various techniques as well as
arrangement s o% 5%%%&‘%?&’?&&‘2?@3&&%&%@%6 Bt i s er ot ecti on
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' device and a portable recording/reproducing device, so A
that each user puts recording and/or reproduction of the
content data into practice according to one's preference
and one’'s own equipment. |
Inciaeﬁtally, 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 usé of
delivering servibes of the content data or purchases the
prackage media, for instance, to permit the content data
to be copied onto the secondary reCOrding medium without
any restriction after storage of'thé content data in the
HDD, a situation that a proper protection on right of a
copyright holder is not secured occurs. For that reason,
there are proposed various techniques as well as
arrangements on a data processing such as to make
copyright protecfion maintainable so far as handling of
the content data as digital data is concerned, and a
standard called SDMI {Secure Digital Music Initiative) is

included as one of the proposals.




the secondary recording medi um should be properly performed on contents
stored in the personal conputer having the HDD as the prlgggﬁnﬂgg@;dlng
medium for "instance, such as content data (which will be hereinafter
referred to as network contents) delivered froman external server over a
network, for instance, and content data (which will be hereinafter
referred to as disk contents) read out fromthe package nedia, such as the
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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
bersonal computer or a disk drive device connécted to the
personal computer, for instance.

Incidentally, 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 fhe
minidisk, there arise problemé 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
equivalent to SDMI-compliant contents, data thereof is
originélly ATRAC 3 or other compression system encoded
- data, for instance, which is delivered after being
encrypted with a content key CK by a key encryption such
as a DES, for instance. Thus, the above-mentioned
content data is assumed to be stored in the HDD.

In addition, on the assumption that the minidisk is




HDD to the m nidi sk recording device for copying and recording the content
data in the mnidisk. The m nidisk has been originally devej 2866
medi um for recording ATRAC 3 conpressed data, and, in recent ‘devices, is
conformabl e al so to the ATRAC 3 system that has been realized by a

devel opment of.the ATRAC system GCenerally, various bit rate data formats
as shown in Fig. 18 are available for the ATRAC 3 system and there may
be al so a case wh ressed content data to be, stored in

the HDD us®s- &hy° o?ﬁa?ﬁ?aﬁ9cﬁ? aryg¥8?°§ HeRd mgdiog., PBCaﬁ@rlﬁnstance
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t he fornatcsomtmvred nté-i g. minBdiskharec¢srdingydeitibeathirbugat @ o132 or
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processing as shown in Figs. Insta quired in a
case of twegmgfding righe heorcistterdatitatin t the apynddddskecord them from the HDD |

as the rlnar ecor di nedi umto the ninidisk as the secondary recording
medi um p yé[l';l"seu r%étk e dafeRriginaklyrdeveloped asiDD i s ATRAC 3
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~rate that is unconformable to t recor ice™That is, the
bit rate irecendpdesddesy ks @mmﬁﬂkmﬁﬂieZhﬁholﬁﬁitﬂb1Aﬂ4ﬁuanﬂ SPEHHE -
I nci dent al Y TRAC 3 anressed data is -expressed as "A3D' for the
convenlenéb &t Qsd§§8PISPP§ﬁ d by a development of.the ATRAC
system.
Generally, various.bit rate data formats as shown in
Fig. 18 are available for the ATRAC 3 system, And there
may be also a case where the ATRAC 3 compressed content
data to be stored in the HDD uses any format (any bit
rafe) shown in Fig. 18, for instance.
However, all that is confo:mab;e (reproducible) to
the minidisk recording/reproducing device is two formats
enclosed by broken lines among the formats shown in Fig.

18, that is, only with a bit rate of 132 or 66kbps.

In addition, the content data to be delivered and
stored in the HDD may be also supposed to be compressed

data other than the ATRAC 3 compressed data, as a matter

of course. _

Under these circumstances, a processing as shown in
Figs. 17A and 17B, for instance} is required in a case of
:transferring the content data to copy and record them
from the HDD és the primary recording medium to the
_minidisk as the secondary recording medium.

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




In addition, ATRAC 3 conpressed data with a bit rate that is unconfornable
to the mnidisk recording device is expressed as "A3Dx", whidgeAJRAC 3
conpressed data with a bit rate that is confornable to thé mnidi sk
recording device is expressed as "A3Dy Also, data "y" encrypted with a key
"x" is expressed as "E (x, y)" for the convenience of a description in the
pr esent specification In addition, data resulting fromdecrypting the
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recording device, with the key CK, a decryption™o
firstly bétf@ﬁﬁédthahauslsoniwgmabdé'mo{@ma ﬁuﬂidlskﬂbadordlng

device is expressed as "A3DY"™.

Also, data "y" encrypted with a key Mg ig expresged
as "E (x, y)" for the convenience of a description in the
present specification.

In addition, data resulting from decrypting the
‘encrypted data "E (x, y)" with the key "x" is expressed
as "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 Willlbe
expressed as "E (CK, A3D)".

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

Fig. 17A shows a processing in a case of converting
a compression system into a compressionrsystem that is
conformable to the minidisk recording'device in adVance

- of transmission of the contents on the side of the
personal computer having the HDD (the primary recording
:medium)
In Fig. 17A, when the contents stored in the HDD

(the primary recording medium) are supposed to be "E (CK,




A3Dx". Then, the decrypted data as "A3Dx" is decoded (deconpressed) for
deconpression into non-conpressed data, that is, linear P&}adaiagod or

i nstance. Subsequently, ATRAC 3 conpression with the bit rate” that is
conformabl e to the m nidisk recording device is perfornmed on the PCM data,
which is then converted into the conpressed data "A3Dy". Then, the above
conpressed data is encrypted again wth the key CKinto encrypted data "E

(CK A3Dy%é Bne cont nts e thus sent in this state to the transm.ssion
li ne such?®3P%he Tk IS'/ MPEEPYIRI MRIRE) skwhieh 8% nehelevi ce. Fig.
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I nt o non-conpressed ta in advance of transm Ssion on the side of the
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17B, when_t onte S stored in the HDD are supposed to be "E (CK, A3D)"
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is the conpressed data ot hér ‘tha r‘esse a, Wi th t he
key CK, aA@bxt'yption of the content data is firstly performed. That is,
suppose "D (CKQ E (CK, A3D = A3D, or "D (CK, E (CK aDT }" = aDT. Then,
the decrypted daPR-athesd XPteQDﬁat@saﬁb" D" g0
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PCM data, for instance. equen cry wi t h.
t he key CkhahtbsentlggaedeHtdatE (Esr Padkancéhe contents are thus sent in
this state to éhg trangftssron I|ne such as the USB for supplying to the
- ubsequently, ATRAC compression with the bit rate
that is conformable tc the minidisk recording device is
performed on the PCM data, which is then converted into
the compressed data "A3Dy".
Then, the above compressed data is encrypted again
with the key CK into encrypted data "E (CK, A3Dy)".
The contents are thus sent in this state to the
transmission line such as the USB for supplying to the
minidisk recording device.

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

the compressed content data into non-compressed data in

advance of transmission on the side of the personal

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



m ni di sk recording device. As long as the processing as shown in Fig. 17A,
for instance, is performed in advance of sending the contepisznab@ the
data itself nay be supplied as data in a format that is conformable to the
m ni di sk recording device, even if there is a difference in bit rate and
conpression system between the content data stored in the HDD and the
data reproducible with the mnidisk. In addition, in a case of deciding on

adopti ng the praqc ing shown in Fig. 17B, a conpression processing wll be
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as that is conformable to the minidisk recording device,

even if there is a difference in bit rate and compfession
system between the content data stored in the HDD and the.
data reproducible with the minidisk. In addition, in a |
case of dediding on addpting the processing shown in Fig.
.17Bf a compression prdcessing will be entrusted to the
minidisk recording device, so that the content data is

- recorded in the minidisk after being converted into the
compressed'dafa that is conformable to the minidisk

. recording device, 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 rgte depending on a bandwidth of the
transmission line and an input bandwidth of the secondary
fgcording medium. In particular, the minidisk recording.
device needs to input the content daté in synchronization
with a sampling frequency, so that a real time (a fime
equal to that taken for reproduction of music and the
like) is required for a transfer from the primary

recording medium to the secondary recording medium.




described above is required to realize the above transm ssion. For that

reason, the equipment (the personal conputer) on the prinmagyf§96641 N9
nmedi um si de needs to support various kinds of conpression systems because
of a need for the process as shown in Fig. 17A depending on various, ki nds
of equi pnent supposed to be connected, so that a burden on a device is
heavy. Also, since it is necessary to reconpress data as the PCM data once

[ [ ot .be ignored. Further, the PCM data
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recordi ng device and the like). In addition, en a“reference 1's made to a
case wherkoxmat ndviedi ther brandinibgsileni tdnesausetiown tihe Figecandary

recordi ng medi um side equi pnent, . the pertinent data fails to be recorded
in the réhﬁ%ﬁ%ﬁ?%% ifb“ﬂe 9%%154?'aW£6%9ePsPEHGGﬁStﬁ@ senveste the shown in
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data. Further the processjng such as deconpression and reconpression also
bri ngs amd%§Qf#HQQﬂQRHYQE&S et esd crarremlbre atBeuabiovieal ity occurs. 8
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invention provide a transfer of content’ ta a prinhary recording
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herein are _a.data transfer device, g data _recording device and a data
t ransfer §?§P§n¢80ﬂ&333 various kinds of compression 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
cnce in the process, a processing time cannot'be ignored.
Further, the PCM daté is subject to restriction of the
 transfer rate depending on a recording rate of the
secondary recording medium side equipment (the minidisk
recording device and the like). | |
In addition, when a reference is made to a case
where the minidisk recording device is used as the
secondary recording medium side equipmgnt, the perfinent
data fails to be recorded in the minidisk as it is, even.
if a conversion of the bit rate as shown in Fig. 17A has
been put into practice. This is because the ATRAC 3
compressed data to be handled in the minidisk recording
device takes a data format that is arranged in '
consideration of the ATRAC compressed data.
Further, the processing such as decompression and
- recompression also brings-about a problem that a

deterioration of a sound quality occurs.




‘conparis

the data transfer device and the data recording device, as well as a data
transfer method for use in the data transfer system Dischg 1hesEin is a
data transfer device conprising primary recording nediun1§ri e nmeans for
perform ng recordi ng and/ or reproduction of data to a primary recording
medi um storage control nmeans for <controlling the content data so as to be
stored in an encrypted conpressed data state in the primary recording

medi um DISOBOEBREOOFNEHASINUENS&DHI ng data to a data recording device
that is connected to be cagable of sendi.ng data, and transm ssion control

g .
means for, i BPOCHEEHF SEnbPRgPFRESRENLENENF4CR BXOYedS / the primary
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means, conparing a data conpression system and a bit rate that are
conf or nal? e2 t Be¢heddny areeeofdhagnedévine e fiich catdat @tcbighessiten syst em

and a bit ratg: t t e, sent, and then allow.ng the
content data %8%%0%€§tﬁ§£é?$ ?ggi% @%Ege%€§95F85 g&ﬁ?és?ega&gta state in
a case ofecofdist denpaei snd arasuht £ refklfe ralslyeweng i@ ra@itnent data to be
sent as gmegigte of encr¥pted,non-conpressed data in a case of a second
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the content data to be sent is 9 20 April 2006 equal to the data

conpressﬁ@ﬁn%@%re@Y$h©m-is conformable to the data recording device, and
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second coMpAriSDiy resithérySrecording medium drive means for
performing recording and/or reproduction of data to a
primary recording medium, storage control means for
controlling the content data so as to be stored in an
encrypted compressed data state in the primary recording
‘medium, transmission means for sending data to a data
recording device that is connected to be capable of
.sending data, and transmission control means for, in a
case of sending the content data stored in the primgry
recording medium to the data recording device through the
transmission means, comparing a data compression system
and a bit rate that are conformable to the data recording
device with a data compression system and a bit rate of
the content data to be sent, and then allowing the
content data 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
state of encrypted non-compressed data in a case of a
second comparison result,

The first comparison result as used herein is

considered to be a compariSon result that the data

compression system of the content data to be sent is




considered to be a conparison result that the data conpression system of
the content data to be sent is different fromthe data copprgsghoss 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
conformabl e to the data recording device. According to a first aspect of
the present invention, there is provided a data recordi ng device

-conpri sigmuat eceptheondaeansofhpresedenvieggteat ahsenti sf omt otrdmabdennect ed

data transfer devjce, secondary recordin [ dri,ye neans for recording
data in & se n%%#@ f?%%ﬁ&ﬂ?ﬁg¥ﬁ¥5F8n1aBgCFgggiEggné&ﬁsrggﬁ éﬁiverting
encrypt ethgopéeréneadachavbngebeenct hanaber meedef oMMt hee #ata faransfer

device into a non-encrypted state, and recording control mneans for
al | owi ng-ite secepdbeynakbeokdi hgenddtanmréepveingansvigerecord conpressed

data al ready; convel{ £dh1 Nt (AE-00R- BOREYPL EdnSLaLE Ry Lhe  decrypting

means in the secondary recordi hg ne performng a required data

addi t i ocqatdssedigtonbd he cooppriessadrdatidti nhatcake abtikhe content data

havi ng been received in the_epcrypted congressed gata state fromthe data
d

transf er° YA T L UMhi FESBFT oW N EhECREEBRAFRY® FECBRIPRG i um drive means

to recordh fMedr SONPF £56 ethe 0k fa a&éﬁﬁ%sg%ﬁegygee}nmtﬁarth%snon_- encrypt ed
~state by the decrypting nmeans in the secondary recording nmedium after

per f or MR 0 worpkeshe ompréeessragovAingedasaced 20 ApALl theo®idonpressed
Gat o BuSESEe oy d oS00 1 02121 0,060, yEBRELYEH 8] enr k]
recor di ngitcadre| thweanss comtfotsalale to the data recording

device.

According to a first aspect of the present
invention, there is provided a data recording device
comprising: reception means for receiving data sent from
the connected data transfer device, secondary recording
medium drive means for recording data in a secondary
recording medium, decrypting means for converting
encrypted content data having been transferred from the
data transfer device into a non-encrypted state, ana
recording control means for allowing the secondary
recording medium drive means to record compressed data
already converted into the non-encrypted state by the
decrypting means in the secondary recording medium after
performing a required data addition processing on the
compressed data in a case of the content data having been
received in the encrypted compressed data state from the
data transfer device, while allowing the secondary
recording medium drive means to record non-compressed
.data already converted into the non-encrypted state by
the decrypting means in the secondary recording medium

after performing a compression processing on the non-
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transfer state according to a reception processing state in the reception
means and a signal processing state of the secondary recohgigygsBeH um
drive neans, in a case of transferring streamdata as the conpressed data
or the non-conpressed data already converted into the non- encrypted state
by the decrypting neans toward the secondary recording nediumdrive neans
for a processing of recording the streamdata in the secondary recording
medi um ckivepided ged rdansd ein sy steaei sftbhuhkt conthnthdaabohevimenticemed dat a
transfer_device and the aboveﬁggntloned dat a recordln% device. Disclosed

herein IS URSG 17 M3 1 PEHEP PANZCERBESSERY: Fahst & FlﬁngGWEent dat a

fronla(ﬁﬁéidgggs{@gnggytcgevﬁbéh the content data stored in an encrypted
conpressed data state in a primary recording mediumto a data recording

devi ce to recdr At kont ehlee daeacrAing sesbrdar pepasorensgodsdiaum the

Systom and S BT THE (Rate A b dohPor nebranfeofhBRARe AL LSRRG tovi ce |

w th a dat aleomresst don sysies and a bignalapecatskhagcentert odata to be
sent frqgﬁ%he dat transfer, devic sendlng the content data as it is in
n

an encr % SERC ot A0 g t BE R W dT LK m?éEﬁrdFﬁgatﬁ§3808§bressed

data in ¢ Secondas Vs 86 difga N Jéﬂea&&ﬁpreagéaoamtago% regui red data
addi tion processing on the conpressed data upon conpletion of a conversion

into a IRt siate 2hreadydacavesteddingodéecaonwhen 11 20 Apri |
2006  he.fat g, compressl ap, system ol Lhengoplent daja ko pe sent is equal

to the onpr essi on Nt or ma € data recording
devi ce anﬂthaﬂytrééﬂfﬂlng medium drive means for a processing

of recording the stream data in the secondary recordiﬁg
“medium.

The data transfer system is built with the above-
méntioned data transfer device and the above-mentioned
data recording device.

Disclosed herein is a data transfer method in a case
of transferring content data from a data transfer device
with the content data stored in an encrypted compressed
data state in a primary recording medium to a data
recording device to reccrd the content data in a
secondary recording medium, the data transfer method
comprising the steps of comparing a data compression
system and a bit rate that are conformable to the data
recording device with a data compression system and a bit
rate of the content data to be sent from the 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
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of the content data to be sent is not nore than the bit rate that is
conformabl e to the data recording device, while sending theagenbesy data
as a state of encrypted non-conpressed data, and then recording
non-conpressed data in the secondary recording nmediumafter performng a
conpressi on processing on the non-conpressed data upon conpletion of a
conversion into the non-encrypted state in the data recordi ng device, when
t he dat athonpeesscanpresysiem efsthe odntapt cdatentto dagasent bies di f f er ent

from the data conpressiop systemthat is conformable to the data
( ecor di P oVl SESANR (T8 DIt FATE BPIPRESEGATeRY® GH 4785 B sent is hi gher

than thecbhtormdieldhed tBe @00hOLEBBLEIHE HB®idal Aneedding device.
Accordi ng to enbodi nents of the present invention having the above

confi gurat it apnprtndatdata PraAshér isi sotedirgedhaapéhgi dton a
rel at Lon. bet ween, the c88f8£1‘ﬁ§}3!18”t§%’%8%§99 tae BRIt atd%g f.et he stored

content ~data on the prinary recor rum sidée and t cOnpr essi on
system awidl 1desdmdin@t ehencbheesecdadar ys neesandieng fmedicaypsiede. | n
addition, the requirg& %%ta addi tjon processing perfornmed on the data
recor di MPT HeVTEES 55 kds £he GAPH EBRPEFAREI BORGCRTEACSSESr mat  that s

treated @-d Nen 12h20s APEhEa 2006 86690HE" MchEGAN BirRE rMpdirddraii e JBRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a block diagram showi ng a system

conf i QUrRRTRIFF 3L dPHYCE S Andepbotinpenenofonhaepresedatai npention; Fig. 2
St S PR SR 8 SBAL B90LB0L 5, BORLLAR. LN SRR et Pl
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 abowe 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




medi um si de equi prent according to the enmbodinment; Fig. 4 is a block

di agram show ng secondary recording nmedium side equi pment 250Gpfdoew to the
enbodiment; Fig. 5is a flow chart showing a processing of primry
recordi ng medi um side equi pnent. in a case of transfer of contents _
according to the enbodinment; Fig. 6 is a flow chart showi ng a processing of
secondary recordi ng nedium side equi pnent in a case of transfer of contents

aCCOfdiVKJééb6ﬁﬁhf§ﬁEE%6Eﬁﬁﬁ%ﬁﬁ%&Eﬁm7§&agd 7B illustrate a processtﬁL a

signal processing 1n a case ransfer of contents according to

enbodi ment; Fig. according Fig. according Fig. according Fig.

accordi ng Hﬁ%FE%illustrates a du bit addition processing to the
I

embodi menttR BRERBRELO% QfurFHE PRABENGE: on processing to thﬁ

embodi mont | 11 719 et 1t & TR RoEhorERo 07 oRRERRD (o tno

enbodi neniconA gutatsiomtscaroaipras el sabsainens’ 6f e 20r&Bbhk 2006
invention; | _

Fig. 2 iliustrates a data path 6f SDMI contents
according to the embodiment:; _

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

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

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

Fig. 6 1s a flow chart showing a processing of
secondary‘recordiﬁg medium side equipment in a case of
transfer of contents according to the embodiment;

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

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

Fig. 9 illustrates a dummy bit addition processing
according to the embodiment; '

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

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

Fig. 12 illustrates a compressed data transfer
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operation of the secondary recordi ng nedium side equipnment according to

the embodinent; Fig. 13 illustrates a conpressed data tran§bg%nﬂ%@@gation
of the secondary recordi ng nedium si de equi pnent according to the

enbodi ment; Fig. 14 illustrates a conpressed data transfer operation of the
secondary recordi ng nmedi um side equipnent according to the embodinent;
Figs. 15A and 15B illustrate a non-conpressed data transfer operation of

t he secondsyeird 8 q;ﬁgtﬁ@dgé%ﬁaﬁoﬁ%%%ggg@&dggéf&ﬂ nﬂgt o the enbodi nent;

Figs. 16A and 16B illustrate a no _ _ Per operation of

t he secondegquipmenur dicupmithantcitiee ampopimait according to the enbodi ment;
Figs.17A and 17B illustrate a signal processing in a case of a transfer of
contents; and Eig- 8 i11lgtratas B compresegd faaRacussEgst em  BEST MODE

FOR EMBOD [ f the esent.invention will be
her ei naf t yﬁ?&ﬂﬁi?f@%&e&oﬁgﬁng é;érra‘glrr?g f.‘e(%g%“ﬂ &#Q:%nf I guration 2.
Dat a pat h eafuiShintcanicentdEing o1l rebodinéanf i guration of data transfer
devi ce (Prina%x recording medi umside equipment/PC) 4. Enbodi ment of
configuration 6f9atd Adddedinagesed compSsantiadata dummdiffar medi um si de

fransror SPocasiont oF SHeRSKRHI Ao N S ding WREEHH B4Ry co 14 20 Apri
2006 1. Syetjadpmenti gecatidding to the embodiment: -
| | Figs. 15A and 15B illustrate a non—compréssed data
transfer operation of the secondary recording medium sidé
.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;
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 EMBODYING THE INVENTION
An embodiment of the present invention will be
hereinafter described in the following order.

1. System configuration

2. Data path of SDMf contents

5. Embodiment of configuration of data transfer device
(Primary recording medium side equipment/PC)

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

- 5. Processing in a case of transfer of contents

6. Flow control of data redording device

14




Fig. 1 shows a systemconfiguration. Primary recording nediun1side
equiprment 1 is equivalent to a data transfer device of the

i nvention, and secondary recording medium side equi pnent Z%A I s equi val ent
to a data recording device of the present invention. Thus, a
configuration including the primary recordi ng nmedi um si de equipnent 1 and
the secondary recordi ng nedium side equipnent 20A in the system

confi gur atyl, @y stemivednF fifdration S equivalent to a data transfer system of
the present ‘invention. The primary recording medium side equipment 1

conprises a perfdgal lcomoniser siywtemstonfigurbite qu.i mEninagor di ng medi um
side equipnent .1 will . be hereinafter also referred to as the personal

conputer *¥° PRALgYemeddil sige tergél%‘r‘?\i’é'ﬂ ledce egfulyadandt st ioklatatowever,
it is to Q%aﬂ@@@ESHQQQG%h%&'%m% ¥ iﬁ?@ﬂ%'dﬂ%sgﬂalﬂgé%ﬂ%% ui prrent - 1

is not always nmade up of the pe son conputer e primary e ordlng
“nmedi um si tecegdippentediuoosddet £l pmeertaioan ike @aguite lantancoper ati on of
the data_transfer geV|c as nentioned herein with software that is

activateddﬁﬁatﬁﬁcﬁﬁ LBHaAeY U CEr ther Presentg iavestdionge/ Ihusangf er and
e A sty sty taRes Ticaarth BBy P

into (or externally nounte ed as a
primry requlnmegtntdand1thadspconﬁayyreeoaddmggnmdﬂuum gigee neans).

Incidentall%i aIt #@% use.of the HDD 5 as the primary recording nediumis
descri bed®H AR dtRehpe ?YSF§ma°ﬁﬁf%§PréFi€Buﬁgéwﬁhaﬂ Féger di ng medi a

15 20 Aprid S9@Pvershatsnh BRthNErRhLFBEYsFEEehIbPI+HBILLALERE NOt
invention.

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

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

The primary recording medium side equipment 1

- conducts an operation required as an operation of the
data transfer device as mentioned herein with'software
that is activated on the personal computer for running a
storage/a transfer and the like of SDMI content data, for
instance

Then, an HDD 5 integréted into (or externally
mounted to) the personal computer 1 is arranged as a
primary recording medium (and primary recofding medium

~drive means). Incidentally, although use of the HDD 5 as

 the primary recording medium is described in the

embodiment, it is a matter of dourse that recording media
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limted to the HDD, and various kinds of media such as an optical disk, a
magnet o optical disk, a sem conductor nenory integrated 'Qé%.h@ﬂ)6

equi prent, a portable seniconductor memory (such as a nenory cardg and the
| i ke, for.instance, are supposed to be available. The primary recording
nediUn1side equipnent 1 is arranged to permt conmmunication with a content
server over a commruni cation netmnrk 110 and t hereby enables to

domnload t qﬁp . to be nderstood that the
content s€ %@§$ﬁgfﬂﬁ% ava gﬁdﬂﬁ¥§}ﬁ ?%ﬁ ?5r of course, so

that a usarimafted he peres MDD, Cﬁ{mlﬁﬂlﬁumd@‘%@%ﬁﬁé%cﬂ{ dfrdpus data
downl oad services optlonally The content data downl oaded fromthe content

server QPPEéG@Hedﬂ§BSOﬁmmﬁﬁnﬁiﬂeﬂPtEQﬁiMﬁxskiwa -sgmpbdrainctaont ent dat a,

th t d unc nfor bIe to t SDM. A
?iagsn$25| ﬁbFﬁogh%%gF %hﬁjﬁﬁéﬁhﬁ EP %ed or wirel ess
public |igemiebhaaktol hehRASed sud &Y \ﬁ%%{bﬁilecé&ed g, 1 and

the content server 91. Specifically, as the nétwork 110 the Tnternet, a
satelI|teféﬁnﬁuﬁﬁaapﬁonaW@twwmmosad ¢ptb@ahvamhahienetmork and, ot her
various kinds o% conmuni cation tance, e applled In

addi tion,. conte ?edgfﬁmgﬁghrggoﬁg§P9 WQBFBHLEEGefﬁﬁﬂﬁ? d hSdi a 90

(whi ch wi hkrbﬁgbsrebnpémﬁtab&ﬁunuh%art&%ﬁ WA t8S a2 Rinteni0ketvel @3 a CD-DA
and a DVD by an integrated or externally nmounted disk drive device may. be

al so stor@ﬁGFnatﬂ@mmﬂﬂngaﬁionhGeﬁﬂpgbnéﬂocoﬁpdt¢hereb?hena@desdapy
recordlng iggas%ggtgﬂgo gﬁgrgﬁgﬁ %g %851 ril %0 %2 %gB IS connected to

t he person conpu
~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 various
data download services optionally.

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

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

- line between the personal éomputer 1 and the content

server 91. Specifically, as the network 110, the
Internet, a satellite communication network, an optical
fiber network and. other various kinds of communication
lines, for instance, may be applied.

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

The secondary recording medium side equipment 20A
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make the content data stored in the HDD 5 transferable to the secondary
recordi ng nmedi um si de equi pnent 20A or 20B. The secondary26 o 9hgpg medi um
side equi pnent 20A or 20B is arranged as a recording device%%.a
recordi ng/ reproduci ng device) that is conpatible with the secondary
recording medium Then, it is also arranged that the content data having
been transferred fromthe personal conputer 1 may be copied and recorded

in the secondary recording nedium. Although an enbodi nent of the
secondaryoFégQPdﬁﬁg¢°H€&PG%ﬂ%¢@ét@ﬁnqﬂﬁﬁﬁnéiLQQﬂPQKﬁ¥ik s pherreby o be
avai | abl eplfaV @0 S e I (ofaT e medi um sifde equi pnent
20B as usggﬁﬁe?ielzenﬁi%gttlgp% fi g?&t os'%g%%%g%l&/ﬂé%ngﬂ 'qﬂa% tr%%’b%%‘?’ﬁ%’f:%v‘f%e. The
SDM - conpthansecoadargi rgcoeding widdiure sdaRcdadnaiteraon seram of a
data path with reference to Fig. 2. An SDM -conpliant nenory card realized
by using aP€efPEORBBEY oF eREKELNIs iedivgs side sgmipmenty 2G%rof RiBince, s
supposed Ll ahl C ry recording nmediuminserted into
t he SDNI-%%W%FF%ﬁngeggr i%%?%g§?§§U@§%§° evi‘ce 2GB. - Thus, the secondary
recor di ngreedrdimgy fepeqdupingt A8¢Bcel)s thatangedompaliti®le with the
recordi ng/reproducing device that is conpatible wth the SDM -conpli ant
nenory caf@CORGRArY| RRERRALtng | Hedhps. cafhen;t itsisr pdsgedrizagethe SDM

contents ghoyl e e r d in th segondary '
recordi ng nediﬁ%? %gﬁf%égogﬁgr gﬁgagtﬁgggeggégégﬁrgsgogﬁpﬂb nedi um  side
‘equi prentp@fdonsl ecpmpat@nt 1 tiay e debpisacandi R8cod8BHECEnaTheent | oned
herein, and is_to record SDM contents, which need to be subject to

copyr i ghtSaGPBRANY (TeCoRping ir@tefon, in a decrypted state in the

secondary 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
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—coﬁpliant
memory card realized by using a semiconductor memory such
as a flash memory, fof instance, is supposed to be'
available as the secondary recording medium ingerted into
the SDMI—compliant recording/reproducing device 20B.
Thus, the secondary recording medium side equipment 20B
is arranged as the recording/reproducing device thﬁt is
compatible with the SDMI-compliant memory card, for
instance. 1In this case, it is arranged that the SDMI
contents should be recorded in an encrypted state in the
secondary recording medium.
On the other hand, the secondary recording medium
-side equipment 20A is equivalent to the data recording
device as mentioned herein; and is to record SDMI

contents, which need to be subject to copyright
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recording nmedium as wll be described later in detail. A mnidisk is
avai l abl e as the secondary recordi ng nmedium as used hereiaojigﬂzb&§tance.
Thus, the secondary recording nmedium side equi pnent 20A i$§ aﬁ}anged as a
m ni di sk recordi ng/ reproduci ng device. The secondary recording nedi um side
equi pnrent 20A will be hereinafter also referred to as the

recor di ng/ reproduci ng device 20A in sone cases. However, as the nedia.used

for the secondary. recording nmedium side equi pnent 20A for recording and
r epr oduci r@‘;“)‘ée?ré%%y thrd vearypéadpgtasengnatheesecondaryor nenory such

(& recor fne g b ff o RH ) B5oCRe PR e PR vRerit i ovp R
and the |iZanaiBiselppDs eavaDl 618! 89 N8 é.é@bﬁdar&nrééékakﬁgn{n&%ﬁﬁmy e a

m ni di sk. Thus, the secondary recording nmedium side equip
recor di ng @452 herein s fonpinsbircei t hThhesethedsacondaeyper sonal

conput er X he condary, recordjn lum si de equi pmrent 20A or 20B
are connecjﬁe?(})q“o&nﬂ}%zﬁe%la%rﬁ' séljo‘#e tFANER %%geoﬂégt%d%?’a%n%%@ha%saUSB
(Uni ver samiSardia Busdortithd SREIAMucTY dSPIAICC mift COMRSEAARD ¢ hat

t

enables a transfer of content data and the |like over a wre r wirel ess
t r ansni ss&Fondaa mediswhfsddes aauiphdftra0f wikih e dséoeisidnsar ds wil |

be also e h : tter. qQf -course. 2. Data h of SDM_ contents Fig. 2
shows a'd%t&§%p§ter?%§§% abl |°s%gd ﬁ?&%n%epﬁa‘%@%tq%‘ﬁcﬁaﬁoﬁ he system
shown in Engsochel fasesuse, 18 20 April 2006 for instance. Incidentally,

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

. 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 like-over
a wired or wireless transmission line that conforms to
different transmission standards ﬁill be also enough, as

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

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

an assumption that the system shown in Fig. 1 is in=use,"
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concerned with a processing of storing nusic contents and transferring the

musi ¢ contents to external equi pnent (the secondary recorgﬁgg)qgakpn13|de
equi pnent 20A, 20B) in the personal conputer 1 having the 5155 1 he
primary recording nedium for instance, and in other words, is realized
with software that runs the nusic content storage/transfer processing in
the personal conputer 1. A procedure/processing on the data path in Fig. 2

mar ke th unerals of DPI to DP9, and hence, corresponding parts
mnll be r %R t hese nunerals in the foll ow ng description. It is

first ascertalqﬁ%t&gﬁt e t con ed fromthe
content server 91 lover t nrgel%%gr{aﬁéjgg gc%%g% %{ Eﬁc{gﬁgén{@ to be

subj ect t concepyrad i ¢f qotdoms QindQF (Miin&hﬁu@ﬂ&v@éﬁt@@ﬂée@ﬁé to be
delivered_ include contents received fromthe server side as contents that

conf or m t $TERE gﬂmlqﬂMﬂhﬁ1mMQNclﬁ?ﬂﬁﬁ%ﬁ%éﬁ@e@x?%ﬁﬁﬁleﬁqupmﬁmt

SDM - conpl t eleyant to the jch wll

be hereina ?%rs%Eferre to as nqﬁfﬂgﬁwﬂﬁéé% é%té?ulHWﬁﬁF $¢p%.%@€ of the
SDM - conplinahec peiresting,]l. domputieienedtaving!fleadypesradtiate W th. a cont ent
key CK by a, key encryption such as a DES, for instance. If the content

data i tsePFlmérXsé?@ﬁé’&'dtié‘gbé‘eéﬁ-P@ naﬂqry Wﬁt@@ andtirerotdwemr essi on
oyt o e ko9 s OB YL S Sl 2 At
t he SDM - connphtaetomegeemransfbespr@@eb@ﬂh@;aﬁﬁiﬁkpmﬁﬁeﬁhdﬂuw

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.

It is first ascertained that content data (network
contents) delivered frqm fhe content server 91 over the
network 110 is SDMI-compliant contents to be subject to
copyright protection or not (DP1l).

The network contents to be delivered include _
contents received from the server side as contents that
conform to the SDMI {(which will be hereinafter referred
to as SDMI—compliaht contents) and contents irrelevant to
the SDMI (which will be hereinafter referred to as non-
SDMI contents).

Then, in a case of the SDMI-compliant contents, data
thereof is already enerypted with a centent key CK by a
key encryption such as a DES, for instance. If the
content data itself'is assumed to be originally ATRAC 3

or other compression system encoded data, the‘SDMI-
compliant contents are delivered in a state of "E (CK,

A3D)".
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contents in the HDD 5 serving as the primary recording nedium (DPl - DP2).
In this case, the content data is witten on the HDD 5 i”zoz%ﬂﬁzﬁ&ﬁte of
delivered "E (CK, A3D)". Alternatively, the content data may ‘possibly be
witten on the HOD 5 In ~a state of "E (CK, A3D)" after being encrypted
with a different key CK wupon conpletion of once a decryption, 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 watermark check, that

is, a screeni KgeF e dalginrad natwork grentents canmrthe SDNEqui red ( DPI

-' DP3). Lt 1,0 t | L.rectl erf on.the

cont ent dg{ag@?gla?l}: ?gr?ttde%g]ts ! %Haggsregucfpome&fl&?%%gﬁ% %% & such as the
CD- DA andcbhtelVB tin the HED dluead ity aik | tHe PRt e RiiGHy as a CD- ROM
drive integrated in the personal conputer 1 or a disk drive device

connect edmediume (PAsonaPPédnputer 1, for instance (DP3). That is, the

wat er mar k check. n e rforned_ ,on the non-S content data. Wen
t he content da?g ﬁgﬁ%s%%g%bagiﬁﬂ%ggiﬁﬁﬁﬁhﬂﬁ? Tt 9y H¥ht ent

data is tBeaheg¢hassdate bFadeldverdld IFANEC, AAPPY. PAIHTHAALVEAS 2T s
the SDM data path is concerned (DP3 -. DP5). Wil e various ways “of

speci fic theaerakeBtaflataomesi pegsiblie beossiifiten depéhei HYDOS saf t war e
o 90 1 VERUPBRSSR KER", UpatTRSREr. SRudd BB SR AR (0 1S
copyi ng/ nayffgrent t ReYgOK " bepss gbAPLedianPRETonTk0R HecBgpeished in the
HDD 5, Orthat is, after a replacement of a key with a different
key. |
on the other hand, when the network confents are the
non-SDMI contents, a watermark check, that is, a
screening processing based on a digital watermark is
required (DP1 — DP3).
In addition, the watermark check is directly
performed on the content data (disk contents) read out

from the package media such as the CD-DA and the DVD to

be reproduced by an integrated drive such as a CD-ﬁOM

| drive integrated in the personal computer 1 or a diskr
drive device connected to the personal coﬁputer i, for
instance (DP3).

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

When the content data fails to pass the watermark
check, the failed content data is treated as.data that is
not granted a copy permission so far as the SDMI data | ;
path is concerned (DP3 — DP5). While various ways of

- specific treatments are conceived to be possible
depending on software design, it is supposed that the
‘content data is treated as data that is impossible to be
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otherwi se, as data that is not granted a perm ssion to be stored in the
HDD 5 in the course of a processing of the SDNI-coaniantzgg%hpQ@ﬁ} When
the content data passes the watermark check, that is, the presence of the
digital watermark and a copy perm ssion as a copy control bit are nade
sure, the passed content data is decided to be legally copyable content
data, and then, it is further ascertained that the content data needs to

be treated_as SDM -conpliant confents or not, (DP4).. Wether or not the
content d Fé‘ns;?&ﬁ?%‘t g%bé’%@af'beglz?s Yte ‘@ﬁﬁi-"t@;‘fﬁwd}ﬂ' DR may be
deci ded dppeqgi gﬂa%eaotat PR 148SioH £ oM B ﬁ%ﬁéﬂ&%gﬁ/}e Uish 14 ke VWhEN
there is no need to treat the content data as the -conpl 1'ant contents,

t he cont epthdawises escldadead thiatomst e tpgranted aSPdrcionpioratio ont ent
contents (DP6). A transfer and the

data path_as_data_treat as non- SDM .
like to a¥ 8583&9&5&%@ Bnan @euﬁ@ms&r Rb 1B PP casringDAL the

i nstance, gARY -Bemph $antUBBAREHLQ be applicable.. On the other hand, when
there is a need to treat the content data as the SDM -conpliant contents,
the -content daWhenstkaccygptedf dntlai pakbes sher edtesmiai® ShMck,contents in
t he HDD SESDEK,T Eﬁ%&. The content data . is stored in the state of "E (CK,
AM " or "EIREKLS/ . Presepgerph ther gloikalaWadermrekafede anE9PiYoned dat a
pat h realy i t c n .pe r n S) t ai ned over the
net wor k I%%ﬁgégggﬁ?eﬁfsatga%g %égg?gglE%ES%£?-§8n%l%g%F'.E%QZO April 2006
contents passé@ comtemt sQd&DML.sddskidedt ot be Leyahdg eovpyabiem t he di sk

such as the CD- or different medja, as
conten%yﬁa a, ang ghen, gL is further ascertained that

V)

the cbntent 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
Qecided depending on software design, user setting and
the like. |
When there is no need to treat the content data as
the SDMI-compliant contents, the content data is excluded
. from the pertinént SDMI—compliant.cdntent data path as
data_treated as non-SDMI contents (DP6). A transfer and
the like to a recording device that is unconformable to
thé SDMI, for instance, may be also supposed to be
applicable.. |
On the other hand, When there is a need to treat
the content data as.the SDMI-compliant contents, the
~content data 1s encrypted, and is then stored as the SDMI
contents in the HDD 5 (DP4 — DP2). The content data is
stored in the state of "E {(CK, A3D)" or "E (CK', A3D)" in
the HDD 5, for instance.
The above-mentioned data path realizes that the
contents (SDMI network confents) ohtained over the

network 110 as contents to be treated as SDMI-compliaht
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contents to be treated as. SDM -conpliant contents are stored in the HDD 5
serving as the primary recording nedium The SDM contents Eﬁ?ﬁzé@M
network contents or the SDM disk contents) stored in the % are
transferred to the SDM -conpliant recording/reproduci ng device 20B and
are granted a perm ssion to copy onto the SDM - conpliant secondary
recordi ng medi um under predetermned rules. In a case of the present
enbodi nent, the ,above . .SDM contents are al so nade transferable to the
r ecor di ng/FRIFE Gy e i SRS nRIMD Sk OB bR S b ofRt ehedsout n
addi ti on tgdhenSDMGORl RN (1S Bislink/ 5.2 RiLaG) ' B. A
processi ng when the SDM - conpl 1 ant q%ecoré?ngjrepro ucﬁﬁ%a%%v%%e 20B is
connect ed contends er dendiresiirgaliteey SDMIaGoNp X iven HREDISEdst fSafe®! [ ows. I n a
case of th% SDgl,disk contents, rules (Usage Rule) for a transfer that is
adapti ve £&FRE dBvthg dPD SRR Gas dhe Eary srrerdingsfer for
copyi ng t@ed& g .SDM - conpl i ant recordi ng/reproducing device 20B is
aut hori zed under the usage rules (DP8). Incidentally, a transfer for
copyi ng fromt fhe SPMImeonteedter dithg HHMIUMNstWar-kHRIdMed s tdie 3rRcONdary
recordi ng_nmedi um (such as the nenory card) to be recorded and/or
-1 epr oduce8PHt ALERecoBlERESApstared dac &b@ BRD &Spagwudinapsfannsst 208 i s
cal l ed "chgcknauspmr - BrbAs af®Nedo¥a:id ot f fsor lsng f t he
secondary recording negpuneto t he p?ﬁ%gx§%£§g§#ﬁﬁ%§:ﬁﬁg#ﬁ%ii?%ﬂzalled
"check-i nandl atedgnanted, ai peamdasdonl toovopy 27120 ther iISpMaR06 from t he
secondary recordipg nediymto the primary recordi ng nedium the noved
cont ent dSPEP %aBFoﬁﬁﬁ?naﬂFX recording medium under predetermined

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

SDMI contents are also made transferable to the

recording/reproducing device 20A under predetermined

conditions, in addition to the SDMI-compliant

recording/reproducing device 20B.

A processing when the SPMI-compliant

recording/reproducing 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 (Uéage

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

Incidentally, a transfer for copying from the
.primary recording medium (thé HDD 5) to the secondary
recording medium (such as the memory card)} to be recorded
and/or reproduced with the SDMI-compliant

- recording/reproducing device 20B is called "check-out". j
. On the conttary, a transfer for moving from the'secondary :
recordihg medium to the primary recérding medium is

called “"check-in". Incidentally, in a case of moving
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an erased state on the secondary recording medium Wth regard to the usage
rules for the transfer that 1is adaptive to the SDM di sk CANE.&NHBoe an

o ) . . p )
upper limt on check-out counts is predeterm ned so as to permt check
out up to three tines per content data, for instance. Thus, copying is
permtted up to three SDM -conpliant secondary recordi ng nedi uns, for
I nstance. In addition, when the check-in is conducted, it neans that the

check- out coMNL, on t he gertinent ﬁontent data is subtracted. Thus, if the
cont ent . dat 2T sPRELFREPRACTY TRECEALRA. PRALEM,EPohBeOPTEMATY hr co

SDM - conpl 186 r $£56 HEd Vurh S ChET RGv ' VER+Lar L & Lhg bggn copied
onto the three SDM -conpl 1 ant reCo? iggﬂggg?uﬁé?gt%g Egﬁﬁéﬁ?slﬁﬁ9 be
copi ed oncan erasehtstate GDMheosptondargecondadyngr @6@igdihng medi um That

I's, the content d%tba I S a&lowed to al ways coexist in the three _
SDM - conpl i ant 'SEdbARIATY rke o ngsaee thkeat feRethextransfen thatse of

the SDM ngd Woidh €05 el ( e fo ransfer.that is
adaptive to t he&i)SDM ﬁt[el:% %&i%@?ﬁ%tﬁ% %?1?’%1?%%, d‘ée Z?é#%]éd:,[”% %t ransfer
for copyi ngheckrdite @DVt oig| prave teaninbd 0éd e OEG! Chéen T VékE:120B i S

authorizeqaﬁpder t he usage rules (DP7). Wile the usage rules are to
det erm ne JBhde Thnge HinesRee gintanthidatid £oe 1nxkange ¢ he sane

manner  asphfie ; Iy%lﬂyya- e t t i e equal to
or different frg%i)t\ﬁﬁgghsage ru leﬂsﬁ_e‘{antu&)cg&get%& té@%ﬁ%ﬂﬁéﬁ%ont ents. For
i nst ance, selvondaryy riecoadings madismes c Rk -iMgtdned | Mtredhdaiwnge. |n this

case, alt%%ugghphe cogy_ ermssion is given only to one of the 23 20 Apri
2006 ot heMREBVIEL FRECkAL s dSo SPRAR r dithomdd fhstpdhe et data, a

transferrbg& €eRNINBnl ThERPR MShENTS It ent data is subtracted.
Thus, if the content data is subjected to the check-in
from one of the three SDMI-compliant secondary récordiné
mediums even after having been copied onto the three
SDMI-compliant recording mediums, the contents may be
copied once more onto the SDMI-compliant secondary
recording medium. That is, the content data is allowed
to always coexist in the three SDMI-compliant secondary
recording mediums at the maximum. | . ’
In a case of the SDMI network contents, rules (Usage
Rule) for a transfer that is adaptive to the SDMI network
_contents are also determined, and a transfer for copying
to the SDMI-compliant recording/reproducing device 20B is
‘authorized under the usage rules (DP7). '
While the usage rules are to determine an upper
limit on check-out counts and the like in the same manner
- as the above, the upper limit count and the like may be
-equql to or different from the usage rules in a case of
. the SDMI disk contents. For instande, there may be a |
case where checkFout is limited to once. 1In this case,

although the copy permission is given only to one of the
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again as long as the check-in is conducted fromthe pertinent secondary
recordi ng medium Wen the SDM contents are transferred fap ¥hig onto
the SDM -conpliant secondary recordi ng nedium according to these usage
rules, data transmissionis realized as it is in an encrypted state on the
.transm ssion line. That is, the SDM contents are transferred in the
state of "E (CK, A3D)" or "B (CK', -A3D)" as described above, for instance.

Further, t SD\ - conpl i ant recordi ng/ reproduci ng device 20B, upon a
reception Ogﬁietr%ggl\?{‘r’pggﬁt’@ﬂ% LWARNAHE (5 SA1RP Nedivypg PeEords the SDM
contents abotRft gatd.| B IS RNCLY PEd R fd N4 MR8 S004RI Yo [igper ding

medi um When the SDM contents copie I N~ t'hée secondary

r ecor di ng agadinuasalenge giso dihee cclpekt i M cormdité@ntrom the
recording/regnoducin device 20B, the content data read out from:the

secondar y PRELdRERkgSREINGALYs rerandidte dietigmepr oduced. That is, the .
content data r ' h ﬁﬁﬂ%ﬁ f_'E 3D ".or "E ‘. A3D)" in
t he secondary ?@%gr gﬁ%gs%ﬂi S’m 'S esgrafp et(d:giv%nistfr?]%g%eed %Fdéqur&@ . '
‘That is, bh¢oothgi SBMIcopmeltiaddt a seoddaaiyned cvrdides madAagh ATRAC 3 data

(Mmem"Dcthgxlmmr: A3D or "D{CK, E (CK', A3D)}"= A3D. A
pr ocessi n§CPREALRYEC oEhBELO MFAEES ¥ 0 transmasdsitorld s perforned

ot o ESATLZ 6, o 25 FPSROUR! (AR U ipl agh e 1 Ke (hrouoh
. transmission line. That is, the SDMI contents are
transférred in the state of "E (CK, A3D)" or "E (CK’',
A3D)" as described above, for instance.

Further, the SDMI-compliant ;ecording/reproduéing

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

- enicrypted, copies and records the SDMI contents as they
are in the encrypted state in the secondafy recording
medium. | '

When the SDMI contents copied and recorded in the
secondary recording medium are reproduced by the SDMI-
compliant recording/reproducing device 20B, the coﬂtent
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'.

That is, the original content data is obtained as
decrypted ATRAC 3 data (A3D) as “D'{QK, E (CK, A3D)}"=
A3D or "D {CK', E (CK’, A3D)}“f_A3D. A processing
inclusive of decompression to ATRAC 3 compression is

. performed on the content data for reproduqtion output of
‘music and thé like through demodulation as audio data,

for instance.
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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 the chegk-oubohs
conducted by the SDM conpliant recording/reproduci ng device be and
further wuntil the secondary recording nmediumis reached, or a copy.
managenent is realized by the transfer usage rule .check, so that a
copyright protection on the content data may be properly nade. On the

ot her hand, when, the recording/repraduc) ~devigce 20A is connected to the

per sonal conpu?@r&%sqﬁibeéiﬁ Vﬁhg€$9d%@@%T?@PPil?%FeHQH RREddAtal 1y, the

recor di NgARRREOANS DAL YA ptSd L@t £ oK deildt ol g gagﬁc{éffpﬁédaﬁ ate in
rdin

the mnidisk and the like serving as the secondary rec medi um  for
i nst ance, paiinfte when \hier evhedie- &M i orpidurited dopr thegdbep+ oduci ng devi ce
ted state, the content data copied

20B. Owi t di i t d
and recopggﬁglﬁ%%g@le%%tﬁd&"ﬁfq%? a Jrré%r%{?c‘?%l%o%v%‘_ M BSIBERRF mal |y
aval | abl euficAdical GRROAWNTY GlMidind A RIPA | feddhdNepla [eSUlLINg

in an inprovenent on user' conveni ence. wever, recording in the
decr ypt edcepyt mabageyen tabioutrea Idizsat\tanttdge tirang @y afsappyraht
protection nection, it IS necessary to _satisfy predeterm ned

| t hi
conditiongh?ﬁﬂa EggzhggnﬁrEﬁgﬁﬁ%QQRJHﬂﬂ$QQﬁﬁQ¥n°QkﬁnﬁIQP“?Qﬂi data

recordinghg?pbgdﬂgbﬂgrg§v533320A. The conditions that are granted a
permssion to transfer"the SDM network contents to the

recor di ng/ r epr@duthagotberchadl) Wwhencdhe mecardingaepdioiymding he

secondar yoLg£oL40g, FEOLUM LD (he deqrupLed slate e Sonsi dersd to be the

fol |l owi ng ¢
following processing is taken.

Incidentally, the recording/reproducing device 20A
is to record data in a decrypted state in the minidisk
and the like serving as the secondary recording medium,
for instance, differently from the SDMI-compliant
recording/reproducing device 20B. Owing to recording in
the decrypted state, the content data copied and recorded
in the minidisk is made reproducible even by a normally
available minidisk reproducing device thét prevailé in

general, resulting in an improvement on user's

convenience.

However, recording in the decrypted state brings

about a disadvantage in view of copyright protection. In
this connection, it is necessary to satisfy predetermined
conditibns in a case of transferring the content data to
the recording/reproducing deviceIZOA.

The conditions that are granted a permission to
transfer the SDMI network contents to the

- recording/reproducing device 20A for copying and

recording in the secondary recording medium in the

decrypted state are considered to be the following three
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conditions, that is, (1) authentication to the recording/reproducing
device 20A is accepted, (2) a copyright hol der agrees copyj ﬁ@E@bﬁ
recording on the content data to be transferred and (3) no check-1n is
permtted. If these three transfer conditions (1)(2)(3) are satisfied, an
unrestricted transfer for copying to the equipnent other than the

SDM - conpl i ant recordi ng/ reproduci ng device 20B is not permtted, and

besides, a_c¢c r.i_ght otection _function . is also kept . secure. In addition,
t he copyrpaﬁﬁgéﬁ8 Ct&bﬁ dfct ildd ARt IGafdPm it 8 condition that the

content  daborala/dpeoBkaeg aRvAReSHUY RLGRIAHDEN (e o LFansmi ssion

line that perforns the transfer (a decryption is perforned on the side of
recor di ngtopprodoti hgldewi agr2és) copydngbanel treamafdimg anditieons (1) (2) (3)
~are checked ,in _a_case_ of _transferri t he . SDM._ network contents to the.
recording??@ﬁ?ﬁﬁuépﬁﬁ EQVPEet§6ﬁ3F9§§%d PRk (39 ne shegd-dfhilfed

aut henti cgbi-@prpbacessing is perfornmed on the recording/reproduci ng device
20A. In addition, a copyright holder's intention to give the copy

perm ssion i s fctheaentldrea thanbfieirscohdfiltdgnisnf{anat)i(ar) @ewrt ai ned in the

cont ent datE% urther, the check-in/check-out rules are also_inposed. In a
case of tFahEFELPHngaRnEnEeRITHEEGEr kT aBREER §0Tt GoPKdng to the

~recordi n%&@fﬁﬂéﬂﬁiﬂshéﬁviﬁé?% SBMR-LempeRhn@S it is in the encrypted

state over the transmssion line according to these conditions. That is,
t he SDM metewdingfvepeodscing dewhséezfBdisnnbhepabmyetsdnt anded state of
B (O ARia8E, "8 ESyeadilprotSEe 08" B0RSa S0 20 2056 kape® |
secure. In addition, the copyright protection function
may be given also on condition that the content data
should be placed in an encrypted state on the
transmission line that performs thé transfér {a
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/reproducihg device 20A (DP9). -
That is, a predetermined.authentication'proceséing
is performed on the recording/reproducing device 20A. In
addition, a'copyright holder's intention to give the copy
permission is ascertained on theé basis of flag
information contained in the content data. Fuarther, the
check~in/check-out rules are also imposed.
| In a case of transferring the SDMI network contents
to the recording/reproduciﬁg 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
contents are transferred ih the aboﬁe—mentioned staté of

"E (CK, A3D)" or "E (CK', A3D)", for instance.
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Then, the encrypted SDM network contents are decrypted by a decrypting
unit 28 into original ATRAC 3 conpressed data (A3D), for b@ﬁ‘gygﬁk;after
bei ng subject to a reception processing in the recording/reproducing
devi ce 20A having a configuration shown in Fig. 4, as wll be described
| ater. Then, the decrypted content data is supplied to a
recording/reproducing unit 25 through an encoding processing performed by

an encodi ng/ decodi n un|t 24 and is recorded in the mnidisk 100. Thus,
when the SDM 3&%?@ rHE egtwerk t¢&9?ﬁ¥ﬁ%ﬂ%@3100 are,

reproducegiRviieda HREY qiieng:l vi %ﬁ%ﬁ%r cessing
required in a nornally aval | ab exﬁ?nldﬂgkggysﬁéyn t t 'S, 5

denodul at icompréSisked datar (E@Ir)ec tfom, ireicoms e Sseftsr Bedlid s RAG
conpreSS|tgksysten1and the like will be enough for the data read out from
the mi ni ditSk 81 FECORHOIPHCasHHNS HA fihe cn%q@qd;@g/nenmde;ﬂ% cont ent

data is cepi8de2R@a" ﬁ%@lﬂ%d’a 'c%n%.rgfiﬁd:tat% Lﬁ:gntme ca%tent data in

a nornmal manner, even whe t he e rMormally
avai | abl ewtili ties KesemibedcilagedeVi (!Bh,enThetIhd aedﬁ@wmmmj oy nusic
and the like bgﬁallomﬁn% t he nornally avai | abl e m ni di sk reproducing

devi ce t h9BtRAs1FoFUBPMLIEHo P RafeCcOFding/menraduciad: #5iidd 28nd recor ded
'SDM net wp f&-oﬁﬁﬂt 8At agcbaihgt poped iﬁﬁlg%mf@m%ﬁ%y ggd above.

| nci dent al 'n t ata p shown 1 no transfer
pern155|oencedgngedeasdangeanht af thﬂdu&ag&eco&uba g¢he¢keand the like in
DP7, DP8 and needl ess to say that no transfer to the

recordlngWFﬁﬁggéEciﬂ 8-device 20A or 20B occurs. 27
Thus, when the SDMI contents copied and recorded in

the minidisk 100 are reproduced by the
recording/reproducing devicé 20A, a decode processing
required in a normally available minidisk system, that is,
EFM demodulation, ACIRC error 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
reproduce the content data in a normal manner, even when
the minidisk is loaded in the normally available minidisk
reprodﬁcing devide. That is, the user may enjoy music
and the like by allowing the normally available minidisk
‘reproducing device that is not SDMI-compliant to
reproduce the copied and recorded SDMI network coptents
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 usage

. rule check and the like in DP7, DP8 and DP9, it is
needless to say that no transfer to the

. recording/reproducing device 20A or 20B occurs.
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20 April 2006 3. Enbodi nent of configuration of data transfer device
(Primary recordi ng nedi um si de equi pnment/PC) Fig. 3 shows aogggﬁhgﬁgation
of the primary recording nmedium side equipnent 1 that opefatés as the
data, transfer device. Incidentally, although an enbodi nent as nenti oned
herein relates to a case of the primary recording nedi um side equi pnent 1
made up of a personal conputer, the primry recordi ng medi um si de

equi pnent may be al so forned as the equi pnment exclusively for data
transfer by using dedicated hardware to build a configuration having. the

simlar fupctgansy; S . e di_nen h iary
recordingqabd%un1%} gngqﬁﬁpﬁgﬁ%l§ﬁg?9%§§vggeggP%e%ggP%fe%rgﬁgig? device is
real i zed biprimdny | pédendbig ancditmes ede pegaipienthpeh al |l ows the personal
conputer 1 to perform functions required as functions of the data transfer

devi ce. Incideft¥d{ 3 shewg o rgoptigenatiennpfit the primarynputer” as used

herei n de ‘ - ral -. S uter_ip a broad sense. The
pr ogram m&%‘%}%ﬁinﬁ@#ﬁé‘rﬁ?@f@%cﬁ%ﬁ %lﬁgafRﬁﬁﬁqg o%?r?ﬂ%s 3T d sk (HDD) 5
serving asldtiie teafingiektten IndEdsL0Iy N ADensegpuier. Al ternatively,
the program may be also tenporarily or permanently stored (recorded) in a
r enovabl e@@&%&l% e diahionath herein | pplates sko a @GBROE (Bwempact Di sc

Read on PR e AR A Ay alis 3 AR (BUAY VoIS e
medi um NnayperBenalo\Gdigthtas- S chralpreith-38¢ ko PR @ rdivng qd valent  to
the pac~ka%%ur£%(£e%.t99na§h%vgl ailr;soFif%rm%d 2&185 Zt%eAperqirllipzmoeonQ: 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
transfer device is realized by installation of a software
program, which allows the personal computer i'to perform
functions required as functions of the data transfer
device. Incidentaliy, the term "personal computer" or
"computer" as used herein denotes a so-called genefal—
purpose computer in a broad sense.

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

| Alternatively, the program may be also temporarily
or permanently stored (recorded) in a removable recording
meaium, such as a fioppy disk; a CD-ROM (Compact Disc
Read only Memory): an MO (Magneto Optical) Disk;.a DVD
(Digital Versatile Disc); a magnetic disk and a
semiconductor memory. The removable recording medium may

be provided as so-called package media and is equivalent

to the package media 90 shown in Fig. 1.
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I ncidental ly, the program may be radio-transferred froma download site to
the conputer over a digital satellite broadcasting earth ggkgﬁﬂh@ or

wire- transferred over a network such as a LAN (Local Area tmorﬁ% and
the Internet, in addition to the installation fromthe package nedia 90
into the conputer as described above, so that the conputer may receive the
programtransferred as descri bed above with a communication unit & for
installation into.the integrated HDD 5. The conputer 1 shown in_Fig. 3 has
a CPU (Central rinIgrl g Uﬁitr{e) W?%%rr&?%ob?% N tORP SRS dut put
interfacerkOm & @RAEYRT ditd o GRld %&hﬁl\lﬁep%é@-a q/i‘qj&é‘f I'nput unit 7
made up of a keyboard, a nouse, a mcrophone and the l1ke I's operated by
the user &atpdpite dprogdeasting eaghh ateblitoupuitet erface 10, the CPU
2 executes_a program stored in.the ROM (Read Only Menory) _ according to the
conmmand. iF?BEﬁﬁ%F\?@ PYarh@ astworly sch a2 LY JdrogAlsAeH in the HDD
5, a prognafworkdnsher tee a¥erhidt Sabf!ddds;Qn t work and then

recei ved by the.gonnunication unit 8 for‘%nsf§#1g¥fg%ﬁginto the HDD 5, or a

progr am rsngtadliatdiom tfhrempibleagackeaeg medi.ec Wrh jatd heopiompaltedi sk | oaded
to the. RAM (Random Access

in the drived9 .fg& insb$llation B%%o he HDD 5, V

Merory) i T 0“BREE PGnabeRgs, SPhE U SIEHST B S€e8dvEg thequi red as
a processhpggphmt BRaflakaribanateheSeHitR O RHNE With gontents as wi I be
described " later. Then, the CPU 2 allows a result of the processing to be

out put t edcomman daabiioputnghi 8. Soroapsiteddadfioa HEPo ¢heqindeGrpted
Di splay)lﬂﬂg & speaker through the 29 20 April 2006
The computer 1 shown in Fig. 3 has a CPU (Central
Processing Unit) 2 integrated therein. An input/output

interface 10 is connected to the CPU 2 via a bus 12.

" When an input unit 7 made up of a keyboard, a mbuse, a
microphone and tpe like is operated by the user to input
a command through the input/output interfaoe 10, the CPU
2 executes‘a program stored in the ROM (Read Only Memory)

according to the command. Alternatively, the CPU 2 also
loads a program stored in the HDD 5, a program ‘
transferfed-over the satellite or the néfwork and then
received by the communication unit 8 for installation
into the HDD 5, or a program read out from the package
media 90 such as the optical disk loaded in the drive 9
for installation into the HDD 5, to the RAM (Random
Access Memory) into execution. Thus, the CPU 2 performs
a processing required as a proceséihg of the data
transfer device on the SDMI contents as will be described
later. ' _ ' |

Then, the CPU 2 allows a result of the proceésing to

be outputted from an output unit 6 comprised of a LCD

(Liguid Crystal Display) and a speaker through the
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I nput/out put interface 10, for instance, or to be sent through the
communi cation unit 8, or to be recorded in the HDD 5, at Bgad.hdhsa case
of the present enbodinent, the communication unit 8 is arranged to permt
comuni cation 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 fromthe external content server 91. A

processin S [ on t SDM co | i,ant _copntents or
Phe. non. SIRPEt/GRERRS 1Sl iRE' AL hdekanete Sorkanbe s 5ibe

downl oade@hmugﬁceh@aeeﬁmanh@dﬁiexﬂbﬁﬁec dﬁ,_t PPA béEbcdRgedbpye network
contents are stored as the SDM contents in the HDD 5 at | east as the

SDM - conplthenHDDppecassinegd.f or i nstance. The SDM contents stored in the
HDD 5 provide cgntents to transferred to the conpliant secondary.
recor di ng nEdIEHISI ngqﬁfb 153V Wﬁ-%ﬁ?&@%ﬂﬂﬁin ithe ed secondary

recor di NgcBRAUHALELE8n AAYEPEERL GIBRNGRAOHDY PHr-AR UMl S &) 20A A

connection unit 11 is a portion that iS conneCted to permt data
conmmuni cawiigh, Wﬁrhouﬁekeedsndﬁrﬁemwemﬁdpmgr mhelmntwahk(ﬂmﬂrnhuunZOA or

- ZOB A US terface,,.an, |LEEE I nterface the |ike are supposed to
avai | gﬁlg 9t or i ngﬁaﬁcés At ré’&mpﬁggr‘?fgt altescd:ﬁ’f é’cﬁ’ﬂ’ 1986 di f f er ent

standardsmédnatwaﬁl 86AtbAtSr kaes heakhacAusky onGnthifRhedHaYsS and

electric waves are also available, as a matter of course. Incidentally,

vari ous keﬁﬁgr@¢1p¢@@§@8tngerwer Béaliéipgochesdagarpﬂuﬁxaﬁ @as dohiebed wit h
br ocessi iERovebpEhal vl Et oRRRL " RaRBi fanf, oBbteRty 36 Bnonpir-SoMd
contents is performed on the network contents to be
downlcaded in accordance with the above data path, and
the above network contents are stored as the SDHI
contents in the HDD 5 at least as the SDMI-compliant
processing, for instance. The SDMI contents stered in
the HDD 5 provide contents to be transferred to the SDMIY-
compliant secondary_recording medium side eguipment 20B
or the authenticated secondary recording medium'side
equipment (the recording/reproducing device) 20A. '

A connection unit 11 is a portion that is cennected
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
to different standards and a wireless interface realized
by using infrared rays and electric waves are also
avallable, as a matter of course.

Incidentally, various kinds of processing for

- realizing the data path as described with reference to
Fig. 2 include also paraliel or individually executed

- processings {(a parallel processing or a processing
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dependi ng on an object, for instance) without the need for a processing in
time series respectively. In addition, the program may be QOB@H@Q@m?that i's
processed with a single conmputer or is subjected to a distributed
processing with a plurality of conputers. Further, the program nay be al so
a programthat is transferred to a renpte conputer into execution. 4.
Enbodi nent of configuration of data recordi ng device (secondary recording
nediunrsiQf qukpnent /rﬁﬁggding/reprpducing devi ce) Fig. 4 shows a
conf i gur attHFHEFEH O &N tr k¥ gingtanee hnvithaubqthenaeed(t he
recor di ng/ ’ ' | é#ﬁ%eg%% ta recording device
of the p?efgdggtaogjr#\?gr}%%ﬁ%@;ﬁ%e odi rrenif/%ﬁpo%\'/rség%{:a gs¥to the °
recor di ng/ r epr deu @ddd tdeori C et 130 Aorxonfag ief s & piogtamkthaecpsder, for
i nstance.- Thus, the m nidisk (the magneto optical disk) is applied as an
enbodi nenPTECEEFEd. ¥dddh @S nEkd rAnmRy % A I osubfrcted okrlar y recor di ng
medi um 10 el s erel r. 4l I s.the mnidisk 100.
I nci dent aﬁi\ﬁtrj&r?:aggeg E)?(?(r%éssﬁr{lg(fs@%l{eﬁ% %ll'{ral(ejé}:%r d"goo‘i‘ a?%r?%l}t?%%‘r oduced data
to the ni Hudithlersethiengragridie maye @ dalgb £ gRfslm nEtitmd 00 and a
: processin% Sésten1 adaptive to the data transfer fromthe primary recording
nedi um si d&aBghepReAt te & Temdim qompter Antghiexeculghdne system a servo
system and a reproduci ng output systemand the |like that are conpatible
with the mnidisk 100 are equal to those of the normally- avail abl e
m ni di sk HecEmdbdfpherpr ofiucions ideviatd onand Hetee rddwidindeiaiviest 31 20

Apri | 200? description will be onitted.
seconda Y recording medium side equipment

' /recording/reproducing device) '

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

An embodiment shown relates to the
recording/reproducing device 20A configured as a minidisk

. recorder, for instance. Thus, the minidisk (the magnéto
optical disk) is applied as an embodiment of the |
secbndary recording medium 100. The secondary recording
medium 100 will be hereindffer also referred td as the
minidisk 100. '

'Incidentally, only a processing system of recorded
and/or reproduced data to the minidisk serving as the
secondary recording medium 100 and a processing system
adaptive to the data transfer from the primary recording
medium side equipment 1 are shown in Fig. 4, while ‘a
drive system, a servo system and a reproducing output

- system and the like that are compatible with the minidisk
100 are equal to those of the normally available minidisk

. recording/reproducing devioe, and hence, their detailed
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An MD control unit (CPU) 21 is arranged as a system controller that
controls the whole system serving as the recording/reprodugbgqﬁggg&§e 20A.
Specifically, for recording and reproduction to the mnidis , the MD
control unit perfornms controls on a rotational drive, a spindle servo, a
focus servo, a tracking servo and a thread servo; controls on | aser beans
of an optical head/a nmagnetic head and a magnetic field application

operation and _cont.rol s . encodi,ng/ decodi ng -processing .on data to be
recor ded g%&%ﬁﬁﬁ#%ﬂ%@ﬁﬁﬂ1$%mﬁﬂﬁf s controls on an exchange of -

i nstructions oppc G310 i t f Byt
MPGINEFO10 MW LEHYIE PP f&'ﬁlreﬁ'@gﬁ" H Eﬁiér%teor? conmands

aut hentication or generation of data, as well as various
fromthe pentamodlegorpbatecontraics dhewr odusls mysdrent kerwiant et et a to be
transferred and.the |ike are alﬁﬁ¥,perforned. Al t hough not shown, an

oper at i ng*&RPEY H&faeEFQBngngu e W0 pRSRIdFds' e QX interface,
so that ceabbehdngnalRNrbRrbAGc?lich Y2Fthe MHidisk" Ry, ¥ t hrough the

operating unit, a processing depending on an operation ‘and display on the
di spl ay upbhtand uhétl peefoame aondnpdisf enmad rothtibeeadr dirigl,epr oduci ng

unit 25 is a Hgftion t hat is_equggged wi th an optical head, a nmagnetic
head, a dPFBkNY{ 6t §BF¥Ral 2dFPPUSsFEEERy & LXrFkiagsFemvandndhé |ike for

practi cal f Qb hBJoaN r uglei .data to the
m ni di sk E%Eegéhe gﬁggd?ﬁg?ggggdfﬁgqé%%f g%%@%cggegﬂdgkglgglbe recorded in

t he m ni dns&ad180magdebischedadodrd thmadaedicr épedduapgliicatibhe m ni di sk
100. In a case, of the_ 32 29 AEriI 2006 niHLdi k system an ACIRC error
correctioﬂp%BﬁglgﬁC%Hgnﬁon rols on a encoding/decdoding processing

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

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

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

 The encoding/decoding unit 24 encodes data to be
recdrded in the minidisk 100 and also decodes the data

reproduced from the minidisk 100. In a case of fhe
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processi ng and an EFM nodul ati on processing are performed on the data to
be recorded, as well known in public. The encoding/decodi Rg 1bogd thus
performs ACI RC encoding and EFM encodi ng on the data to bé recorded for
supplying them to the recording/reproducing unit 25. In addition, in a
case .of reproduction, the encoding/decoding unit also perforns a decoding
processi ng such as a binary-coded processing, an EFM denodul ati on and an

ACI RC errar cq@g&gtion rocessing gn data (a RF signal) havihg been read
out and s t rOF E¢he PRCBFARMNGPFERFoBAETAGLEAN: C8e Angedéng23 is a

por {1 on_{ a0 @64 i dTearta CORPEPAShER1REP6RSB1AGCBY, BN L AIRAFLATRAC S
conpression encoding and al so a-deconpresston proce S|n8. Th ﬁﬂ?g to be
recorded iom tithe matkali ek WOOresordedsi derwdil okhewrata paping. beehe

subj ected to H?g appve encoding Erocessing upon conpl etion of the .

ATRAC/ ATRAE Htﬁr@?%é%%qjd}ﬂ MRbHi Af. Thpssperferms AL RGveéngodbeg been

subj ect ed t ' dj Vet , ) audi o. data, for

I nstance, e%d;d iﬂr?gdutte to ﬁgehfgﬁc%r%fgﬁ%/]?%p?%gﬁ%?%ﬁd%‘g%%é SWAPLYING 5 1o be
recorded, there ATRAE areoSERNh @/ copPo@sSing @icodimng is performed by the
codec 23, so thataﬁﬁf conpressed data is supplied to the encodi ng/ decodi ng
unit 24. In addift G150y A2 Paseof amrrRAuGion ; Hehelat a havi ng been

read out ddie IR ' ' ' n decoded by the
encodi ng/ %écodi rlllg unic?d%g{q gﬁ{%;gsji%gr%%uﬁoo&gse %%%H%TRAC 3 conpressed
dat a. For prokessiegssnchdiag tealbimatiyo- dtatetl @irobbsldig anth gmanti zation
wth 16 bits; for _instance, is denodul ated 33 20 April 2006 as a result
that the 9&8‘8%‘%&98&8 88 HGIRG eunear 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
proqessipg by means of ATRAC/ATRAC 3 compression encoding
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 5een
subjected to the compression encoding yet, that is, PCM
_audio data, for instance, is inputted to the
recording/reproducing device 20A as data to.be recorded,
the ATRAC or ATRAC 3 compression encoding is performed by
the codec 23, so that the compressed data is supplied to
the encoding/decoding unit 24.

In addition, in a case of the reproduction, the data
having been read out by the recording/reproducing unit 25
and then decoded by the encoding/decoding unit 24 is

- considered to be ATRAC or ATRAC 3 compressed data. For
that reason, digital audio data of 44.1KHz and
-quantization with 16 bits; for instance, is demodulated
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ATRAC or ATRAC 3 conpression is performed by the codec 23. In a circuit of
an output systemnot shown, the digital audio data is subjegtgdibgos D A
conversion, an analog signal processing, an anplification processing and
the like.. into a speaker output signal, which is then reproduced as nusic

and the like. Alternatively, output in the state of the. digital audio
data to the other equipnent is also applicable. Wile the above

h | din the
otor di oAt SRR b CURO NN dhon il Sk eRs <TG "Eo b sk syst em
the recondRag/ mpmulm By s AN ass lt%ﬁ?kd}ﬁﬁé‘d rbysthé”&d%@dz&“ th a

receiver 26, a DVA 27, a decrypting unit 28, a cache nenory
bit additI&nausilEcedtand an fqlmplzforﬂyrsﬁenumdt 3thaen portie ahigitet ar e

co atlbl h ers uter serving as the primary recording
negPun1S| H%éu?ﬁ%gn% Qgﬁﬁq PVSO sipnf Gimanglog
receptlonédgﬁ&lppraﬁeas%@s&a@g aﬂiﬂ:ltﬂﬁcfaftﬁ ‘i;fxfo%ssf‘i %H{) qaf2. The

" receiver .26 is a portion that is connected to a  portion between the
-recordlngﬁ#kﬁréﬂﬁelﬁgsﬂéakeg audpulte sigoaigcwhdhudist thbnof the persona

conput er for establishi data conmmuni cati on mqth the
pepgonal'éggﬁggﬁg?d aSTﬂgngcgpge?R EFBPHB a signal processing that
conforns t0 a KUHBHRNAEEVELP, Sﬁﬁ&ﬁﬁtSHﬁhtﬁé EBStl-Jsﬁf ad hﬁ‘éﬂt’éﬁ'ﬂ?’g“ for
| nst ance. Conmuni cation from the per sonal conputer cover vari ous ki nds

of connan@%dl?h@aEﬁmﬁocbheeﬂtbeandquhgmenkelsaaldatappé&eab&dw by the
ooV 22 A abe e RRO AL BTl Lhseneata ! 2000
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
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 rerform
a reception/decryption processing on the transferréd
content data. .

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

Communication from the personal computer 1 covers
various kinds of commands, the SDMI contents and the like
as data received by the receiver 26.

The data as the SDMI contents received by the
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rol of the DVA (Direct Menory Access) 27. Incidentally, it does
ﬁg?e:mfﬁg if data is m)v<(ad to the cache nmenmory 29 under Qgg\ftph@bogr?‘tth:eds
CPU, instead of the DVA 27. The decrypting unit 28 is a portion t aThnt
to be adaptive to the encryption processing on the SDM contents. tgnts
I's, keys (the keys CK, CK and the like) for decrypting the SDM ;:_on ns
tr;ansferred in the encrypted state are placed, so that the decrypting

decrypts theceiMerc Q€ exnhad b kaat-dECHl Vﬁ.geléla%% @%@%gygg&r épE (e](i,

ith.the key CK and the |ike, such as contents in _
\,,AMSE)) ", for '%ﬂ?traﬁ@@.troﬂh&f ithe QY y(Riare ATRREE Agessphfdat a i s made

' P "= .and the |like may be a
bt ai nabl e : ; (CK, A3D£'{'? = A3D. The key CK. an
Brel i m nar iIIﬂ%ldslatn?):rgei 1}Eeﬁ'ggrdogsk_ LRt m W%rﬁ%iﬁb?;ﬂn%éw iy
serving ascabhedabmolryansf ehadeviced @1t R trh%gqfﬂi'n%_n% %%5]51 0200 éa evi ce
20A at a predeterm ned the period of time nay be al'so ap S y

D 2 I ti ersonal conputer 1 sends the key CK and
be stored. P*Pn2Zddi ti on, when the p np s o oe enmrybiad i

' ' i f the_key CK itself _

Eilhfe f 'e'rﬁﬁt Lteyd?:@i?ng% gﬁ%ié?ybﬁ%n%f L P@ftemnij $hpdr m@mﬂ@dA i :msguﬁatr] Eg .
CCK  oadapeieé deo 0fhé hené #bR9HE6R ng L deyLC

gegtorage- I n ﬂtjrﬁe\%‘f:ache mem)ryﬁgg? Inc?gen{agg#)ﬁ? Ra ?)sl‘et §D§S under st ood t hat

) t 4 0 Cc ti ythe ATRAC
the SDM COMtPNES- arBhabtial wesws dather keys CngEtKGthﬁgC'f\:/fi'@ %?’gtee) contents

| wher e (CK,
T e oy B Sl bwaFe et
resul ting from encryp !sig T e L PEhF geransferrefdeirehex, fo
instance, emsci3fptAl Atdte 2396 placed, so that the decrypting unit
decrypts the SDMI contents having been received in the

state encrypted with the key CK and the 1like, such as the

contents in the state of "E (CK, A3D)", for instance.
That is, decrypfed ATRAC 3 compressed data is made
obtainable as "D {CK, E (CK, A3D)}" = A3D.

The key CK .and the like may be a preliminarily

- stored key or a key sent from the personal computer 1

serving as the data transfer device to the
recording/reproducing device 203 atAa predetermined
'pe:iod of time may bé also applied as a key to be stored.
In addition, when the personal computer 1 sends the key
'CK and the like, it does not matter if the key CK itself
"is also encrypted with a different key CCK, and a
decryption of the key CK is performed using the key CCK
on the side of the recording/reproducing device 20A in
‘advance qf a storage-in the cache ﬁemory 29; |
Incidentally, it is to be understood that the SDMT
contents are not always data resulting from encrypting
_the ATRAC 3 compressed data. There is also a case where
"E (QK, PCM)" state contents resulting from encrypting
'_the linear PCM data with the key CK, for instance, is-
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transferred and inputted. In this case, decrypted |linear PCM data is nmade
obtainable as "D (CK, E (CK, PCM}" = PCMthrough the progggﬁkﬁgomp t he
decrypting unit, as a nmatter of course. Wien the decrypted S cont ent
data is the ATRAC 3 conpressed data, a dummy bit addition processing is
performed in the dummy bit addition unit 30 on the decrypted SDM contents
~in advance of a transfer to the flow control unit 31. Wen the decrypted
SDM - cont ISyt R ransfer to the flow contfrol unit 31
i s perforne nﬁvﬁﬁﬁt%s@rﬁﬁ%bu&ﬁt PrOteesi %CI{)H?‘E?«,% bi t

addi tion @G Bfta TEe nhdanobtidimddid 0 uni {cBo ES(.@cpqséﬂ:P?"tJ_aat adds
dummy bits in order to nmake the ATRAC 3 conpressed data conformable to a
dat a’ f or nBCH ARTrquah e dragessiag fimiths ldeysyridnanthit s apezific {
enbodi nen MR | bed later. The flow control unit 31 is a portion
t hat trané gkgr ?ﬁ%cggég%Ved and decrypted SDM contents toward the MD
control ' unit 2#heino thiee deeASPted SDMY AUMRENI/HRE A NGHE A ad the
recordi ng/ reproduci ng unit 25) serving as a recording processing systemin
order to FREBrEssre &y Bt SYMEEVP idomdshittsiam prfeeesiging siks 100, and

parti cul r fsor c rol . f.or _hri.nging a.transfer _of the above SDM
cont ent 3g%§f9%ﬁghp%§§5ﬁgeag "VcP&%tF%d#%iﬂﬂa r% p&ath by the flow |
control ufebrgpted EbMbecdasenitbedn! alande det al krafeeerditdd dh the above
configuration, when the SDM content data having been sent fromthe
personal EbAPuEeRtrel| ¥nike3lEp (CK, A3D)" state data,. the received and 36

20 Apri |l 200§When the decrypted SDMI content data is the PCM data,

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

The dummy bit addition unit 30 is a portion that
adds dﬁmmy bits in order to make the ATRAC 3 compressed

data conformable to a data format that is tfeated in the

minidisk system, and its specific embodiment will be

described later. -

The flow control unit 31 is a portion that frénsfers
the received and decrypted SDMI contents toward the MD
control unit 21 (to the codec 23, the encoding/decoding
unit 24 and the'redording/reproducing unit 25) serving as

. a reco;ding processing system in'order to record the

decrypted SDMI contents in the minidisk 100, and
particularly, performs a cohtfol for bringing a transferx
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>configurat10n, when the SDMI.
content'data having been sént from the personal coﬁputer

1 is the "E (CK, A3D)" state data, the recéived and
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decrypted ATRAC3 conpressed data is transferred to the recording
processing systemthrough the flow control unit 13 after IE%' &gjected
to the processing by the dummy bit addition unit 30, and is recorded in
the mnidisk 100 by the recording/reproducing unit 25 through the encodi ng
processing in the encodi ng/decoding unit 24. lin addition, when the SDM -
content data having been sent fromthe personal conputer 1 is the "E (CK

PCM " st t ei,ved_and de ed PCMdata is transferred to
t he recorgéﬁﬁggég%gsgﬁﬁéeéygP@RFFﬁFSa ﬁa¥gh&5f¢SQQﬁ§%ﬁnﬂ d £ tther to
per f or m t hee ATRACH G pﬁ@ﬁ@é@iﬁgoﬁyﬁE@ﬁeﬁﬁkﬂﬁgﬁnth@efigw %ﬁ;&x%i \Jgg tcodec
23, and thereafter, is recorded in the mnidisk 100 b

recordlng/l%p@%ﬁﬁtlhgimﬁlSUDBGGhﬁdugh the pn006351pgob§8$hagdummyhe
encodlng/qgcg §?$§£lt 24, Fmgﬁlden ally, in a case of sending the content
data, vario OfhrURY ds? 1§I§%°§€ﬁ?dfFBn?Fﬁemﬁgigéﬁﬁl1090nputer
1to the HQ,EOEICB nﬁéé@ﬁdﬁﬁ%té‘ﬁréﬁﬂbfﬁg% 'Qsatﬁfgﬁﬁﬁf tﬁSr 86%5“. the

transfer of the content a as well ™ as t e recor e con nt dat a
in the |ﬂHﬂQﬂ%ﬂﬁnnH)1nrﬁh&r&ndbdingrﬂemmm$m@amntbnpwter 1 sends each of

the foll ow ng éggma%} o th ontrol unit 21 of

recordi ng/ r epr odu Eﬁ%&t e ?%ﬁ?ﬁ%%t@%ﬁaohaﬁiﬁgnbﬁéés|on
system angent Hitont alte Pertdpel éEMB&EE datfg t Engpt nis stored
in the HOD 5 To give information of "a cgﬁprénggﬁgsyétQéKaﬁ%@%p bit rate of

content d&t@teedlaitided thsr Iaeqms@cbfamiardamgrpuém RCMt@atadb¢éa to the
1" ons kPR S S S A deduetiio 10O
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 fhe minidisk 100 by the
recording/reproducing unit 25 through the encode
processing in thé endoding/decoding unit 24.
Incidentally, in a base-bf 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
. data as well as the recording of the content data in the
. minidisk 100, the CPU 2 of'the persocnal computer 1 sends
each of the following commands to the MD control unit 21
of the recording/reproducing device 20A:
*To give information of a compression system and a
bit rate of target content data to be sent, wﬁich is
| stored in the HDD 5 '
*To give information of a compression system and a
bit rate of content data required for a case of sending
. the content data to the transmission line
* To specify a compreésion system in a case 6f

recording the content data in the minidisk 100 (to
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specify either of 132kbps of ATRAC/ ATRAC 3 and 66kpbs of ATRAC 3) These

commands are transmtted to the MD control unit 21 upon rgsgﬁhhgﬁxpy t he
receiver 26, so that the MD control unit 21 needs to perform a signal
processing control and/or a recording processing control required in a
case of an operation of capturing the received content data in response to
t hese conmands. The MD control unit 21 may judge received content data to

be the "E d4féciAPRitREA 8rdREaxBhst B A andt ata_by these
comands, féﬁafﬁgtance, and ther% ore,AgEé?g$ﬁ§%§C§?8H§I%Eggggsgfng sui ted
to a data ATRAGred) of the received content data as descri bed above. 5

Processing in case of trapsmtting contents As a Processing in a case of
Png t A ¢ 3

transferring t He"EHht EHINYRLS f¥SnttrarspiitedatocbhpuMBr contyol he
recor di ng/ SR GAUG] | , | f,the CP -of the

per sonal corrpu?zce}!qu'i i sﬁ%&ﬁtwﬁg.ﬂg?%%%:g@ego%gro?op%ﬁgs@??\qﬁ%f an
oper at i on cdndiratheiry 2htnedds Und tpAEaifm tdes 1§81 dpRELE8PIRGUCI ng devi ce

20A al | ows agﬁspar to performis shown in Fig. 6. The processing of the
CPU 2 of t‘i‘i’é‘% / Porth KRFOrding |Brasessing | gorere} i bequited alicase of

transferrigngaeer tod {f lﬁﬂ'i ‘the HDD 5. the CPU 2 decides
whet her or not a com?@i%%tnf%{/?%feﬁag{ lerﬂ‘gt %dr%%ﬁ‘é?# RS equal to
a conpr essiata dpstrespoege red thersea conmmn@s f ecording in  the secondary

recordi ng nediﬁglag Step ,F101 shown in Filg. 5. In a case where the ATRAC
3-conpliant ni PG SR $8M3F A, Mni o 3d6 maye Judigey mrssiced sadiendct ed as t he

secondaryga@aotdi B8 the "E (CK, A3D)" state data or the "E (CK,
PCM)" state data by these commands, for instance, and
therefore, performs a signal prdcessing suited to a data

format of the received content data as described above,

5. Processing in a case of transmitting.cbntents

As a processing in a case of transferring the
content data from the personal computer 1 to the
recdrding/feproducing device 20A, a processing of the CPU
2. 0of the personal.computer 1 is shown in Fig. 5, and a
control processing of an operation that the MD control
unit 21 of the recording/repfoducing device 20A allows
each part to perform is shown in Fig. 6.

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

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

In a case where the ATRAC 3-compliant minidisk
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medi um si de equi prent 20A, the CPU 2 may judge the conpression systemin
the secondary recording nediumto be ATRAC or ATRAC 3. |n26ﬁ$ﬁ15@ﬁ?’ si nce
the CPU 2 specifies the conpression systemand the bit rate “required for
the case of recording to the MD control unit 21 in response to the above
commands, it is necessary to ascertain the specified conpression system:
and the conpression systemof the content data. A description wll now be

i t t i .Qn t ifies the bit rate. of 132kb
O the ATRAR GAEUIPLAGR GO, | Ridoh ) 2R FhE L S8obndary i detatbae o) 5
deci des i meStiapn Féde Wpiittientor20) tHe CPUTS sy OPudyst BALOf the content

data to be transferred is the ATRAC 3 system |In a case where the
conpr essi GIPTRIASSHYF SHRLen ot difte dreonGarhereTRATLIR) sysdban the bit rate

of the cqnt gat g i tained,i.n subsequent St F102. Wile the bit
rate in a%c%agxe%%q‘?t%eiﬂ% sfg} Ce*:r‘HJ'r% caa?f%ﬁl%’d?‘éeiﬁ?‘?/a@?%u% ki nds as
shown in Eipgcilfies tthes congiiedan ol ayiion hdi thd At fr Ofatde content data

to be transferred is equal to or lower than the bit rate on the secondary
r ecor di ng TREMIFAG ifex thiegicase of32idsmerdimg Hics thmmdD ddwetrek,uniti s

deci ded t her . it rate,of the content_data is 176 or 146kbps or any
ot her bi }tﬂerialtlgl (rite%%o'?]ﬁg rtg)ng:gef P@%"&?Wé‘é’&&ps“) - 45, DOGERRATHD t he

conpr essi agcaytadn dhe! RBpeciFie@Nofiphd sl RE dysAitf eidEd e j udged to be
the ATRAC 3 system and where the bit rate is’judged to be not nore than

the bit r&PEPERSERONsEFEHeRr PEr &ber dgongemididarhasi d@ FeseOrigiriidn 2006 (the
M nidi sk 51 9%) no@SpbN§itERYoh he?al8El3tidn' tnat*hie cru 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
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 subsequent Step F102.
While the bit rate in a case of the ATRAC 3 system'is
available in various kinds as shown in Fig. 18, it is

decided whether the bit rate of the content data to be

transferred is egqual to or lower than the bit rate on the
secbndary recording mediﬁm side, that is, 132kbps in this
case. _ B

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

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

than the bit rate on the secondary recording medium side
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F101 and F102, the processing is advanced to Step F106 intact to send a
content data streamread out fromthe HDD 5 to the transmggalamddsne .
W t hout the need for any data conversion processing in particular. In tth
case, the content data comes to be supplied in the state of "E (CK, A3D)
to the recording/reproducing device 20A. On the other hand, when the
content data to be transferred is- judged to be conpressed data other than

ATRAC 3 conpiessath : h [ ' ' r an.the.bit rate on the
secondary r ecé(;r di ng‘ﬂféfe]gisu%e}sflﬁga%t%%éaﬁgﬁ‘?%}: giggifd%&aﬂﬂﬁuﬁﬂ %T@PS
conpr essi dhlGysisnF )3 udyes pracdesihge PFRAGahcy St e seSpt Pgggesul t of

t he decisiQ i.n Steps F101 and F102, the processing is advanced to Step.
F103 to f i:‘rnsq‘_tq%F gt & ST Setairean nead cnt sftemstieed in t he
i%

HDD 5, wh [ e r ta." CK D ", are
decr ypt ed?iibr]?t ?e'ﬁta)g(CK, té . fi?eigq%%oat tEqée d'{quA& %d?HXhe )
cont ent s sladeeetoinvetrsd oHDProcesshiany e nadtienQpr essed data "E (CK, aDT)

other than the ATRAC 3 conpressed data, are decrypted into "D (CK, E (CK,
aDT)}" = aDT. %&bggﬁﬁeﬁ’ﬂsﬁr itﬁes%m,damae_c@aml mm;ﬁﬁemw or aDT
I s decodedp( 0 sed) nfor, C &Sl 0 into |inear at a _
equivalengntgﬁ%o%?ggﬁpﬁgssgd(gg?aggﬁhen?q %hgtep FlOSL t he PCNIdaEa S

encr ypt edregeirdingi rhprbdukergClleivitce @oarypt ed data "E (CK, PCM Then,
the processing_is _advanced to Step F106 to send the "E (CK PCM" state
content data sPPekift8theE hepdnsihes hel cratest deppl fiondeto the 40 20

Apri | 200@r5§§9é9£@&/iEPﬁQEHEHnEOdSEiEgmagéSsed data other than
ATRAC 3 compressed data, or the bit rate is higher than
'the bit rate on the secondary recording medium side (the
minidisk side) although the compression system is judged
"to be the ATRAC 3 system, as the result of the decision
in Steps F101 and F102, the processing is advanced to
Step F103 to firstly perform a decryption.

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

- being the ATRAC 3 compréssed data "E (CK, A3D)", are
' decrypted into "D {CK, E (CK, A3D)}" = A3D. )

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

Subsequently, in Step F104, the data decrypted as
A3D or aDT is decoded (decompressed) for decompression
into linear PCM data 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

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

transmission line for supplying to the _
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VWhile the content data is sent fromthe personal conputer 1 to the

transm ssion |ine as descri bed above, the CPU 2, in this %yggﬁlim%orns of
the MD control unit 21 about the conpression systemand the bit rate of
the content data to be supplied over the transmssion line in response to
t he above commands. A description will now be given of a processing of the
" MD control unit 21 of the recording/reproducing device 20A serving as the

reception_side wth reference to Fig. 6., The MD control unit 21 decides in
Step onlIﬁﬁéfﬁgngﬂﬁﬁﬁﬁﬁéﬁ?ﬁ?Q; W&éﬁﬂ%ﬂPSysten1of the content data

recei ved from g 1R IR Yoo tRGR Hath 'F.:diégﬂ§iﬂ?orhstﬁ@§)§f§m{§f5i on system
' 10

required for the case of recording in the m nidisk serving as the
secondar y coaptitéind teedhemtnansaddistiicon liime StepidRfiPibéd alsowd so deci ded

whet her or_, no bi,t rate of the caontent data received fromthe prinmary
recor di ngtﬁﬁdkﬁ’mgi'dél’i 5% Gifee QTS @hithe MR GAHEGedFidr the case

udge the connr Soaren onbreelel yeten nd IRHOTE A gy ™

judge the conpression syStemand t bt
recei ved ovsteniedatandwi bei suppliedacverdithg th-ddimisdiore ldemands, and

t he conpression. sy tenhand the bit rate both required for the case of
r ecor di ng*PAPPRES” FPnitBPsRPPYE SPEMEBESified by the commands, so that the

MD control unih ddsBRYp@iva %iiichéﬁoﬂeipi§éﬁp%fF%o faa%ssﬁ%gzo%n the basis
of the above commands. It is assunmed that the conpréssion systemrequired
41 20 Aprthe2MDecootroheunate2df ofetbediragoirdinke mpmodusing00 i s t he
device 20A serving as the recéption 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
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 daté reéeived
from the primary recording medium side is not more than
the bit rate required for the case of recording in the
minidisk 100. ] |
That is, the MD control unit 21 may judge the
compression system and the bit rate of the content data
received over the transmission line according to the
above commands, and the compression éystem and the bit
rate both required for the case of recording in the
minidisk 100 are specified by the commands, so that the
- MD control unit 21 may give a decision in Steps F201 and
F202 on the basis of the above commands.

It is assumed that the compression_éystem reguired
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ATRAC 3 system and the bit rate is specified as 132kbps as descri bed
above. Then, as judging fromthe processing in Fig. b5, thgp%$ﬂ}gﬂ% dat a
supplied over the transmission |line is the encrypted ATRA conpressed
data."E (CK, A3D)", or the encrypted PCMdata "E (CK, PCM" Thus, in this
case, in Step F201, if the supplied content data is the data "E (CK
A3D)", both the conpression systens are judged to be equal. Al so, as

j udgi ng f59n11 e processing in Fig. 5, all that is received in the state
of "E (CK IR | @THLT TRERRELNG i hBbe nyinkdiskt 10@t ésotheot nore than

132kbps. A 4 fed e UPPhd ethe @nfagétfsisgégﬁgg@g%%g%%%@", a

decision in Step F202 is supposed to be grven mat t er
of fact. \Wseredtrident eatiovial a Thep) sl PydgidderEERNEH: Sﬁf&ébséirft? is "E

(CK, A3D)", that is, the conpression systemof the content data received
fromthe #ﬂﬂ/ Pecditft IRPRYARE Wlate RupRliediadven the conpression system

required f rqi | n.the mnid 100, and the
conpr essi g%%?fg{%n%%?pt%g%gﬁje%&%ﬁ%xp&% tA%(ik% ROMPEHS ¢ rate
requi red tatat M& &%s @fB3Decorat thd Rridiepidd Pk dPQ e dy ocessing is

advanced to Step F203 to performa decryption. That is; the decrypting
unit 28 i §CMA"owed to performthe processing of "D {CK, E (CK A3D)}" =

then capt ar od TaFhe Baihe= BEREN s SUECFALE. ol i APBRLLoGuai ¢ on uni
30 is al | cwmtientodptaf dsmehie dditany Ebi(CK3ddizhI)ON PLAGESHNY on the 42 20
APriT 2008, 052L8BISE 98tens 9267 1hA5eh 30 o Bquay |
A;so, as judging from the processing in Fig. 5, all
" that is received in the state of "E (CK, A3D)" is the
content data having the bit rate of not more than 132kbps.
Thus, if the supplied content data ié the data "E (CK,
A3D}", a decision in Step F202 ié'supposed to be given
simultaneocusly as a matter of fact.
When the content data supplied over the transmission
line is "E (CK, A3D)", that is, the compression system of
- the content data ;eceived from the primary recordiﬁg
- medium side is equal to the compression system required
for the case of recording in the minidisk 100, and tﬁe
compressiqn system of the content data is not more than
the bit rate*reduired for the case of recording in the
minidisk 100, the processing is advanced to Step F203 to
perform a decryption. That is, the decrypting unit 28 is
allowed to perform the prdcessing of "D {CK, E (CK,
A3D)}" = A3D on the content data stream that is received
by the receiver 26 and is then captured in the cache
memory 29.
Further, the dummy bit addition unit 30 is allowed

to perform the dummy bit addition processing on the
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The du bit addition processing in this case is considered to be a
procesgr%g for making the ATRAC 3 conpressed Qapa.conforng@b&)ﬁgo@pe.AIRAC
3 systemdata format that is treated in the mnidisk system e m nidi sk
systemis a systemthat has been developed by adopting the ATRAC system
originally, and is considered to be a systemthat is nade conformable al so
to the ATRAC 3 system after that, wth a devel opnent of the ATRAC 3 system

[ ' ' ince the ATRAC is different fromthe
ATRAC S | SOTERRTEL Pohrtt ARER. [hani Rcsbhe BR0d-basi s data oize, &
o T the ATRAC Syt e o aa s oo pEbLBER I 1p) ERiSRReE 36! csced”
W | ;
data as itconsidayred ke beassroeespingaFfodamakiagnehesairkae 30 the ATRAC

temdata is applied to the mnidisk systemeven though the ATRAC 3 is
?d/gpteed ascqnfpere%%é e‘gasi?%nc%%‘?’é‘i‘ﬁ‘b%ug? the HJURAG Bi syatieint demapr ocessi ng

: . ) : . ifically, a

rovi des nRae thatrdped$ {1 ngfapces. Specifica

gnit of tﬁzﬁiTRAgagﬁgfgﬂld%ta,(?hé?qﬁggqgf%%%%gﬂuﬁ??g?ﬂat_prOV|des a

m ni mum uni t* offheagtindfdidk sy tfenstier epphwetematla® KHas apbspassuned to be
t he ATRAC 3 conpressed data has

h hand
ﬂ?;ﬁeffco%%é’%’tﬁ%ﬁ Pz%é‘t o‘}&%{tqéﬁgw LHRkRm epigimebbyesasdeiser than
the data eon2idehieto Batla lsystdrd tF D SAldL ! &F%grgﬁ%gfg%gg pgf‘d' tion

processing is equivalent to a pracessing of changi

i £ot $h21ATBACeS Isysdedi af teumthati,t with theal AR pmen € 0HPr essed
33?2? EPé ’ ox ag;f the dumy bit.addition 43 20 April 2006

8 n_enbodi nent _ )
processinahﬁhgﬂﬁggD cS¥teRt .8 tglﬂpﬁﬁ CREDRESSiane ute. However,
since the ATRAC is different from the ATRAC 3 in

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

Fig. 8 shows an embodiment of the dummy bit addition
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132kbps is received. In a case of the bit rate being 132kbps, the nunber

of bytes for two channels (L/R) is 384 bytes, 192 bytes fQﬁA&ﬁfﬁmﬁﬁannel
as shown in Fig. 18. A sound unit of 192 bytes is changed to e sound
unit of 212 bytes on each of L/R channels as shown in Fig. 8. That is, a
sound unit of each channel is changed to the sound unit of 212 bytes by
adding a 12-byte header and an 8-byte footer as dumry bits before and
behi nd the 92-b%te Sﬁund nit of the received A3D content data. Fig. 9

shows anotPer CRBOEY i ?noagphﬁoﬁﬁﬁﬁﬁ fata yddht itbe pldcessiengfivhen A3D

content datzombpd fderdbbif-age of 66kbps is received. In addition, ATRAC 3
RAW data in this case is considered to be data of a so-called joint

stereo system Imeaa ¢asetdfrehesbshorate BasAgOhi32kBREI O¥REN of two,
data and (L-g) data? n aécgggggg the bit

e.g., L an channegl's by (L+R)

rate beind%%g%%ﬁﬁf éﬁﬁa?%ﬁm@#an%ﬁl%y(kéRbfishéﬂéohnueani1920bytaa channel s
s 192 byt@ms W hddh A Y- T, . as shown in Fig. "9, a sound wunit
is changed to the sounJiuni%énﬁﬁggfk:giﬁ%égbyfgdding a 120-byte header and

an 8-byte footér sasudlinmithidss 1dwfigrteants heiinged Neo ﬂi?@'?%ﬁﬁdu R sound
unit. of the..received content data. Fig: 10 shows the dumry bit addition
processi ndPiite®F 238 byeshomfachiah LR ¢channels ad dioGkibpsn i Bigecei ved.

I n a case gof bists rat ' S he .nunb of tes for two
channel s (88/ R;I'Bi%;: %%4 %yt%ggﬁidzggab%?%g eafcé} %E&P%%&W%%m in Fig.

18. A soulBeusbundf uniz byt @42 Syteansed daaihie 5ahAWs 2QAl! 2006 unit
of 212 bYLES 2R 8289+ £600T e’ Muminy Biis Derore mnd behind th
e
192-byte sound unit of the received A3D content dafa.
Fig. 9 shows another embodiment of fhé dummy bit
addition processipg when A3D content data with the bit
rate of 66kbps is received. In addition, ATRAC 3 RAW
data in this case is considered to be data of a so-called
. Joint stereo system, that is, there is shown a case of
configuring Qata of two, e.g., L and R channels by (L+R)
data and (L-R) data. 7
In a case of-the bit rate being 66kbps, the nﬁmber
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 bf adding
a 120-byte header and an 8-byte footer és dummy bits-:
before and behind the 192-byte L/R sound unit of the
received content data.
Fig. 10 shows the dummy bit addition processing when
.ABD content data with the bit rate of 105kbps is received.
In a case of the bit rate béing 105kbps, the number
~of bytes for two channels (L/R} is 304 bytes, 152 bytes
for each channel as shown in Fig. 18.

A sound unit of 152 bytes is changed to the sound
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Fig. 10. That is, a sound unit of each channel is changed to the sound
unit of 212 bytes by adding a 12- byte header, a 40-byte pggg@ﬂgzgmﬁ an
8-byte footer as dummy bits before and behind the 152-byte sound unit of
t he received A3D content data. Fig. 11 shows the dummy bit addition
processi ng - when A3D content data with the bit rate of 94kbps is received.
In a case of the bit rate being 94kbps, the nunber of bytes for two

channel s (uhR: bg 313 B N t faor .each_channel as shomm_fn Fig.
18. A soungmunit of_136¥%%%e§%igab a%%e& P&dt%quﬁﬂq9lsuﬁﬁtSépwﬂlznbytes on
each of L BAg.Rl@hanfibht ds,showdunfd uhi@ ofleabRdbhl und unit of
each channe] i.s cEangﬁd to the sound unit ofeglz %?Fggegyigdding a 12- -
byte headeP?23988- b9t ERBafQIRE HAdtanfs2bgt bytest by addidygnay 1bits before

and behi ndptpg te,SeHN i1 ._the received A3D content data. In
Step F204 s%ovmﬂ%%d%'g.aG?Htﬁ%E%DpégaH‘gl apd; an28-byteokgoths aamy bit
addi ti on uvdimmBbiios pesfore 4he bahoNg- FRE!L | HHE 0 ing. . The dummy bit
added A3D content data is transferred fron1?ﬂeg¥Pém§§§%§r§Pan?F 31 to the
recor di ng PrOCREGHEEd A3R ppntest epatiz05, and is eventual |y recorded in -

the mnidisk %q%lo of,di ng/ reproduci ng unit 25 through the
processing in the 'e%lcio | ncé‘?gde%%%i‘ﬂﬂmﬁgiqldtz@d‘ghti%e?mfﬁﬁﬁiﬂg twizen | ow
control uf3D ¥bntidnt Eatdesertbathe At radd MI content data
suppl i ed over &?‘é transm ssion |ine beirr?g E&( X l'st’,u?'ﬁcg J“‘fc"sé,'the
conpr essi on systef FRSEOL diree Ml td atad es theriady i T KPS 4%HY Minbdr 2006

primary regohJihe %%Qi%Wbi%ﬂgﬁ%kﬁgeQi/ESOqgtg%z bftes, 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 shoﬁn in
Fig. 11. That is, a sound unit-of each chaﬁnel is
changeQ to the soﬁnd unit of 212 bytes by adding a 12-
byte header, a 56—byte.padding and an 8-byte footer as
dummy bits before and behind the 136-byte sound unit of
the received A3D content data.

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

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

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

compression system of the content data stored in the
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conpression systemrequired for the case of recording in the mnidisk 100,
or the bit rate is higher than the bit rate required for bHhe casgydf
recording in the mnidisk 100 although both the conpression g&stens are
equal , the processing is advanced to Step F206 to firstly performa
decryption. That is, the decrypting unit 28 is allowed to performthe
processing of "D {CK, E (CK, PCM}" = PCM on the content data streamthat

is received %M t he réﬁgiver 26.and_is then captured in the cache menory
29. Then, YHEMAFEE YHretding: Badivm: 45 fafferent: £xawf heed to the flow

control ungg | [ u t processing in the dummy bit
addi tion unfﬁ§%%¥éi§#t%¥s tEeng??%ﬁégegggdgﬁ?oﬁ?FﬁeofI WFEbAtREI.1Bnit 31 to
the recor dithgy mimbdbsk nkpsyséemhes BLepr&887is! Rifhes tRASCthbNpipe

n
recordingdg%ocessin ﬁystenl the. PCM data is transferred to the
encodi ng/ iTRAWNTRE XPLEhe GRFHIEL steperdbngt bnt blee ATRAGIBskonpr essi on

processin , ' corded in the mnidisk 100 by the
recor di ng/grdg)r%l(t}g}:?‘%pgﬁ]‘%?Zg@%é@%%?%?}%lﬁ TYSTHS 121k cFmE r oFh@nit 31 in
this case priddedsintesis idvhradreo |Step 0raes ofo L£ LASLES i gont ent
data fromthe 'personal conputer 1 to the recording/reproducing device 20A
as descri g@(‘fré@’%\?@,n -a dqtallspr ddes Jenrypting furite®?s drs tdldawsd ent dat a

on the bagi c i i} Figs. ._The signal
processi ngzblsg%gmr ?g%d%gééé%ﬁg% ioF F{bgsd&éAEgr@gB%Cﬂ)gﬁ' fA%Qbms t he
processi ngnwithe goodeptedsitan stapsine Bheft G ¥de 4R tho i sent, which is
stored in_the griggrg recording medium is equal to the conpression

syst em of TERELYEFa2P02BE LEcEhEBd CRR e diia dibsk chobe semRaryAR9.l 2006 and

the bit rate iengAl FRECqLBAPpLBA Bohtbdt® an?dVi(bef) is

transferred to the flow control unit 31 without passing

' - through the processing in the dummy bit addition unit 30,
and is then transferréd from the flow control unit 31 to
the reqording 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 compression processing by the
codec 23, and is recorded in the minidisk 100 by fﬁe
recordipg/reproducing unit 25. BAn operation of the flow

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
- on the content data on the basis of the processing shown
~in Figs. 5 and 6. The signal processing is summarized as

shown in Figs. 7A and 7B. |

" Fig. 7A shows tﬁe processing when a compression

‘system of content data to be sent, which is stored in the
primary recording medium, is equal to the compression

system of the data to be'recofded in the minidisk 100,
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for the case of recording in the mnidisk 100. In this case, the encrypted

ATRAC 3 conpressed content data "E (CK, A3D)" is sent tOIQQQthgﬁgﬁission
line as it is without being converted, and is then supplied Foward the -

secondary recording nedi um side equipnent (the recording/reproducing
device 20A). Then, in the recording/reproducing device 20A, th'('a en(':rypt ed
ATRAC 3 conpressed data is decrypted into the conpressed data "A3D , whi ch
is then converted into the dumry bit added conpressed data "A3D(nd)" to
meet a corfi®f nRS BBt ¥aike niei et kmeyet thanptbei Hihgrdee arequbeetiecor ded in

the mnidd 'gﬁgl ‘ oye- i ongd ocess_ has, effects of sinplifying
t he transggﬁgprocé?%?ﬁd?pi%éﬁéggiﬂﬁa}?rgﬁgf@}n1@??¥c1%ﬂcy by the sinplified

transfer procesw nghis re4BIC) NEhel di@PehLEqt ] .iag%@ng é&h%% g, 2qProbl emon the

deterioration of a sound quality, because o el rm 1onof the need
for the pristdsdithdlatiah'Bs(Clled3ItT obs slenbnpo elsisé olrdEanyes SbON | Nt 0

P , re r 1,Qn .and .re-encryption in the primary recording mnmedium
siC'(\j/pe equi %ﬁ'elﬂr%t %%éllgcn J'was]hthéﬂ:a %?'d't%s“so%‘fe?ﬁ%‘fpr%slsﬁ Heh a case where

the compr eusipan.e®) towadl thee RN ¥ ot RS mddh i fd Iy recor ding

mediumis different fromthe conpression systemrequire “the tine of
recor di ng®ARiPAEnti dithies retording /repazaludiaie ddwede 20mt.e iThdli gher than
f recording i.n the mnidisk 100,

 nou BheiFBREEaRbe REpelEedhe SO0, (I ol 1
encrypt edAWRADr 8SeoMpeerkeal adehaid’ aélriitda 3090 thel WmprdRsed” "E (K
abn ™ is gg%;ypigg"tn%giéﬁtagrthen 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
" simplifying the transfer processing, improving a transfer
efficiency by the simplified transfer processing,
reducing a transfer time and solving a problem on the
deterioration of a sound quality, because of an |
elimination of the need for the processing such as

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

Fig. 7B shows a process of the processing in a case
where the compression system of the content data stored
in the primary recording medium is different from the
compression sysfem required at the time of récording in
the minidisk 100, or a case where the bit rate is higher
than the bit rate required at the time of recording ih
‘the minidisk 100,'although.both the compression systeﬁs
are equal.

In this case, the encrypted compressed content data
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aDT, which is further decoded (deconpressed) for deconpression into |inear

PCM dat a equival ent to non- conpressed data. Then, the PCMhgata;bgy@gai n
encrypted with the key CK into data "E (CK, PCM", which is ?ﬁEn sent to

the transmssion line and is eventually supplied to the secondary
recording medi um side equipnent (recording/reproducing device 20A). Then,
in the recording/reproducing device 20A, the encrypted data is decrypted

' - P which is th bjected to the ATRAC 3
compr 6951 ontpFaReca?RE! “ofr o6 'k BREA"{ §5ndecaaredd ot RaDom di ok 100
In a case géTth@hiéﬁnfgefugﬁPg?Eggggdgatggggég&%e%negﬁg%cutable range of

. . 6
the process shown in Fig. , roce *B enabl es to

record t hedeoomprwssion alntot heneani BCMkd208 whthvhbenteeer dong/ r epr oduci ng
device 20A. 6. Flow control of data recording evi ce A flow control in the
r ecor di ng/ SURIRRRG M AR ceThema hhe | PeMwiabadéscappiy. embempthd cont ent

data recei ) EHE{QS o i's prded.in the, mnidisk 100
sgrsing aQ&?ﬁEQMgig%%§£?§ recor%éﬁ% &%d?un{ ?é@?efi Hacgaéﬁ Rﬁépe the .
content daentstieedhd aiten gl dxei gii OLBSS e @ ULS €66 N ShY1 17 05uppi i bRI ONto

the mnidisk 100 as data to be recorded, depending on a transm ssion
bandwi dt h & S5dRSE iraronding feflupsbte dedubpmenpbut to t he

e a sk R o Tt PR 1 B s 45 20 Apri|
2006 ensumeg:ondiingy repreifuedinioy @dvarmni iz, ithd ididSfbtan aatdel4 val ue for
SOmE Teas %%:%%%@a?in%op%%%32%%52;4933 data PCM, which is then |

subjected to the ATRAC 3 compression prdcessing,
providing data to be_ recorded in the minidisk 100.
In a case of the transfer of content data beyond an
-.executable range of the process shown in Fig. 7A, the
process shown in Fig. 7B enables to record the content
data in the minidisk 100 with the recording/reprOduéing‘

 device 20A.

6. Flow control of data recording device
. A flow conirol in the recording/reproducing device
20A will now be described. |
When the content data received over the transmission
line is recorded in fhe minidisk 100 serving as the
secondary recording medium, there is a case wheré the
content data stream fails to be processed succesgssively
for writing onto the minidisk 100 as data to be recorded,
depending on a transmission bandwidth of the transmission
line and a bandwidth of input to the secondary recording
. medium.
When the fransmissionlinterface is assumed to be a

USB (Ver. 1.1), for instance, a bandwidth of 12Mbps is
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cache menory 29 and how much data is transferred fromthe receiver 26 to
the cache nenory 29, if taking a transfer of data in excesg Qfitafpd nput
buffer size of the receiver 26 into consideration. In particular, when
received content data is non-conpressed PCMdata, a limtation on the
bandwi dth i s increased, in conparison with a case of conpressed data. In
addition, when a transfer fromthe cache menmory 29 to the secondary
recording medium (the mnidisk 100) is conqucteq at IQW/rate, successive
mmiting<ﬁ?Q§PWﬁQﬁNﬂ%11%e%%c%f%%¢E1VfnbﬁhﬁwldbhnfgtE?m;tegetgagng;g - flow
[ i ' ' nsfer into_realization by _
ggﬁ?%regtss‘ﬁllj{]g‘ﬁiﬁ‘esg%%f%% I%/"Jf:él 7 eSPHB. 280t EAPAGATYE PRatbes received

by the recwioter nfncand 1% dlmdw anséle’ d8€at fs $PEnSRAERRFBERLY 20ai S ONce
s?ored i n _anot her 2§gion of the cache nenory 29 after %elng éﬁcrypted by
i

the decr Gy ahid® Xp il Cféyihemnemwmszmrhﬂdtah%gmdt&ngﬂ@%rglél umjt
th ' I Si system (the,  encodi ng/ decodi ng uni a
the codec %53y aua (e SRR G B M (ST Dere by erRLYPEW

t he codec

control ugiet idto coniEiGureaniom) %P%féﬂi!ﬂ:dihf,h%lﬁél{‘%éé)i\??&’f | eac_ht pgrlF A
is required between the flow control "unit 31 and the D control unit .
e ot oo oo e RIS, LIt 50 o
added ATRAES3PRABBERE To° ThBTerls O Y GPBmH A SHET o] un {49
20 April| &26fprd8istd ghealD control unit 21.- In this case, as shown in Fig.
4, a data'tranfﬂe;dégtion, when é 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
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 transferre@ to
the cache memory 29 is once stored in another region of
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
encbding/decoding unit 24 and the codec 23) on the basis
of control that is performed by the flow control unit 31,
a flow control according to the cbnditiohs of each part
is required between the flbw control unit 31 and the MD
control unit 21,
A description will now be given of the flow control
when *E (CK, A3D}" is supplied over the transmission line,
that is, the decrypted and dummy bit added ATRAC 3

compressed data is transferred from the flow control unit
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performed in response to each of signals such as a data request XARQ from
the MD control unit 21 to the flow control unit 31, as webh aqsidodeyte sink
XABS, a transfer clock ACLK and a conpressed stream data DATA fromthe
flow control unit 31 to the MD control unit 21. Figs. 12, 13 and 14 show a
timng chart in a case of transfer. Incidentally, Figs. 12, 13 and 14
provide a continuous timng chart, and a nunerical value (a point of

time) correspondi.n oabit timn éthe transfer clock ACLK) is shown, at
t he upper ﬁ OSY%gé&%fc%%Eﬁ"ldﬂ%ingn l.1n this case, the data transfer is

performed in rgspapse & h a%lﬁ request.. XARQ fromihe MD control unit
21 to the flow control Léﬁ%'gig éﬁgtﬁg g%?afgie u@%&aXEFE?$§eﬁs%%rted, a
recept i on mErigamed riom tdeponsanssT S&tRNof | HESALH Ascit s UpByd s, Per f or med,
and the flow control unit 31 starts a transfer of the conpressed stream

dat a DATARSAYRRE RBRD AN the MR contrey nuniord kato othenifitow he transf er
cl ock ALCKomheeNENy byt .6 reserved in Iﬂe cache nenory 29 for
decrypt ed dat a (;(ﬁlrel%oanlﬁreag%e‘%l?t earft (}%Xd'ée X P%e ac.r%%qred_ to the
r ecor di ng qooke Iy as e wonfir dve ¢ A ddiiRatd, Mt RHPUHL! uni ¢ 31
out put s a%io the byte sink XABS in byte units. Assum ng that bytes are

reserved fFoP%t ﬁ@ntESH‘pP@é%é’lsptPeéﬁhedaﬂh cOmTAQlp urd ta 210 nt of time "n+3"
12 for i net anceo s t2andPerist Hinghosb ARdBUnd SHATitafa CBRPATS St art o0
froma potnansfeﬁQ 2mpémdbhtaQQ§,tFigsiniéﬂ,1@”thh§4bﬁkgv§h§kaXABS I's also
OUtpUttedcoﬁﬁinggggntigiggecggg¥{nghddgt%u%gricg{tgaiietEzns irred from
. point

of time) corresponding to a bit timing (the transfer
g clock ACLK) is shown at the upper most stage of each

drawing.

' In this case, the data transfer is performed in

response to the data request XARQ from the MD control.

-unit 21 to the flow control unit 31. When the data

request XARQ is asserted, a-reqeption of data from the

transmission line such as the USB is performed, and the

flow control unit 31 starts a transfer of the compfessed

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 streamldata DATA) to be transferfed

to the recording processing system. At the same time,

the flow cbntrol unit 31 outputs also the byte sink XARBS

in byte units. |

Assuming that 2 bytes are reserved for the

compressed stream data DATA up to a point of time "n+3"
‘when the data reguest XARQ resides at a point of time "2"

as shown in Fig. 12, for instance, a transfer of the.

compressed stream data DATA is startéd from a point of
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a MSB in synchronization with the transfer clock ALCK, and the byte sink
XABS is also outputted according to a timng of |ow orderdabiiseos After
the start of the transfer as shown in Fig. 12, successive data transfer is
perfornmed as shown in Fig. 13, for instance. Now it is assunmed that the
data transfer to the MD control unit 21 is tenporarily interrupted
according to circunstances of a receiving processing systemfroma point
of time "n+36",as shown in Fig. 13. It is considered to be a case where

the data t¥imesf'ar+4't orandethe/SByte asdnksXABS 16n€166 b@Ephetea. Orag
situation fhe trapsfer fromthe receiver 26 to the cache nenory 20

hat
is too Iatsgmé'gtti'r%.tl}% TR Rdsdata ehohnbyhe alpotransferre® frems" in
Fig. 14, tdheadd q ' t ] S e transfer y st oppi ng
out put of the byﬁe%{ﬂxﬁ)ﬁ\%@é Iﬁe I\}%[%%Eﬁeglté%?ﬁ%eﬁlc c]ft#%c}gase
recogni zesinkhdihet oy tter amisflerXABS 1eidllso NBeEFWPERY dWVcdh@iddclo that no byte

sink XABS,i,s. acqujred, in the pertinent transfer period of 1 byte.
Ther eaf t el HiAG %&l oXaRder 4+bddifved froma point of time "mH", the

byt e si nk XABSai t t | iod in.this case, sq _that the
MD control uni f‘%;fgué;gﬁ usﬁ%sll?ﬁg ﬁ:gjteg)qrﬁaxf e ild’dsfflt?'r dogni ti on
of this eaceeasivie defthe dirans feamiieRat GfeprRdaib i Fy .t hg ot her
hand, when an.interruption of the transfer is required according to
circunsta£85318ﬁ PRE€-recordi ng processing system such as a case of

RS 90b BT P11 BSbABR! Bh TR Bt LoRR e LRl Tl 51 20
recor di ngebatool heniknkdi 3k téf@ipokariigstateerupeaMReccording 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 transmigsion line is too late, or a situation that
the transfer from the receiver 26 to the cache memory 20
is too late occurs.
In this case, as shown in a point of time "n+38" in
Fig. 14, the flow control unit 31 terminates the transfer
by stopping oufput of the byte sink XABS. The MD control
unit 21 in this case recognizes that the transfer is
being interrupted by the fact that no byte sink XABS is
acquired, in the pertinent transfer ﬁeriod'of 1 byte.
Thereafter, if the transfer is resumed from a point
of time "m+1", the byte sink XABS is outputted in a 1-
byte peribd in this case, so that the MD control uhit 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 rgquired according to circumstances of the
recording processing system, such és a case of needing to

interrupt the transfer temporarily from the flow control
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control unit 21 termnates the transfer by interrupting the data request
XARQ In a period of tine "mtl5" shown in Fig. 14, for |n§6§@£@??m§ t he
data request. XARQ is set to "H', a transfer request is turned off, and
accordingly, the flow control unit 31 stops output of the conpressed

stream data DATA and the byte sink XABS in response to the off state of
the transfer request. It is a ,matter of course that the data request XARQ

is set to "L in whenever an al]lowance will be_nade for the processing.
of the re't%’rtiia% %%e‘e%%#%s S5t@nfrapsfent time @fahhgeprobeﬁbéng f

conpr esse tFeSadp 1S, T esgribed ove, the transfer
be'[rpween t-ﬁ?aﬁf]f ow %%%1 rigﬁ-lajnﬁll?e ﬂ ahn%g%]ﬁ:f%g coft rbis "fW?ethHﬁyIf{Bg made
i nt errupt ezbrifzmnd hind tacdortEmginatddetied rEtHdd AOE a5y Ointéf'f-uﬁ‘éiﬁ%w ng
processin ecordi ng processing system That 1's, the flow

sysfemor the r _
control p t&?@? Legeisdt i*dRDf the data transfer depending on each ﬁf t he
bandwi dt h of the, t; 1. SSi.QN L. ne . He.reception processing or the
processi ng of :lglcté{ ?iréﬁ?ﬁfgtﬂ&é‘% m%ﬁd%sﬁ%ﬁ" b it Ja‘ﬁ ef9¥cient data
transfer instatee,edecthabldataAreRaristPiNaND Wid |sdioWpengi vep of the flow
control in a case where "E (CK, PCM" is supplied over the transm ssion
line, thatTPRSIEKeTaEEPFHt 4§ bumpest #6fs amﬂamﬂbﬂndihQIYﬂnﬁﬁﬁnflmmgcO?Lro
unit 31t Nk O Lt n this case as shown in Fig. 4, e
dat a trangfg?%Q?Ehgg?f%?néagp% Pé&ngs %t5%8agﬁm?F%§s ISEXEAh as an 52 20
April 2008atARDATAcCEndRKe hydat 8ihkogkpX¥BEK 28dpBaMestictafdyf DATA from

the flow control unit 31 to the MD control unit
sga%e 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 brocessing of thé
recording proéessing system, so that the transfer of the
compressed stream data DATA is resumed.

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

A description will now be given of the flow control
in a case where "E (CK, PCM)" is supplied over the

transmission line, that is, the decrypted ?CM data is
tranéferfed from the flow control unit 31 to the MD
control unit.21.

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

is performed in response to each of signals such as an
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21. Figs. 15A, 15B, 16A and 16B show a timng chart in a case of transfer.

identally, Figs. 15A, 15B, 16A and 16B provide a succe LA EO
LR;Lt, and é nungrical value (a point of tine.) correspon é (ﬁ%e dg;g
clock XBCK is shown on the upper npbst stage of each dramnng ;g this c ,
the decrypted PCM stream data DATA stored in the cache nmenory ZHS
outputted fromthe flow control unit 31 to the MD control unit I n
Iock XBCK correspondingly to the L/R clock

synchroni z 7 dat s ch Ol
LRCK. The E’é:glo%t Ogg{m@gﬁ% 1?% ?MIXR% Qlaﬂb%CMashie;auge otd aco{rjll nel
el whoRT, Teom e E1cM lodrftrd] ‘J’lﬁ‘tel e]vtf d'é}fc e b d8ett on t he

nel when the L/R clock is set to
E?gnclock 2IRCK is supposed to hold for a 32-data bl ock perlod,_ whil e

' i i tioninto a
16-bit PCM data_of ea channel is transferred after an i nser
16-data clock pErd8d, igﬁi'cﬂ 5Bs 16k angt tlérB Hﬁldwa time.n3P -ohatret clrpek

: d

B beri od from a bor pengrefl o tgibelBed v, ¥lgs! 1A Sop pded a1 me
(0} roma po

?32$r;homn16ﬂ Providssa sheceéﬁibettdahﬁgléh%%%t laRas¥n g@g ;7@ki on with

f
BCK n a period froma point of tine o a  point o
:Pﬁedﬁg?" Ck d%%ian°§aPamﬁb CRETREPoDALingl tonithe2daita cpeekor med in

ATEn o s ki 08k WErkoREAGR o ook HERatasin 1 oal

e s, 550k o sty bt b bk L nk e 1o b
N times asstor Cdp J'.%S tque C éﬂengmefrrrlgg)lrje;gyis aotgtl:gt?tged 1;‘/EJL\IOIE1I '{JTIIIEGS faJS.OW

control unit 31 to the MD control unit 21 in

synchronization with the data clock XBCK correspondingly

to the L/R clock LRCK. .

The PCM stream data DATA is identified to be data on
an L channel when the L/R clock LRCK is set to "H" level,
and also to be data on an R channel when the L/R clock is
set to "L" level. Each chennel based on the L/R clock
LRCK 1s supposed to hold for a 32- data block perlod
while 16-bit PCM data of each channel is transferred
after an insertion into a 16 data clock period, which isg

- 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 p01nt of time "0" shown in
Fig. 15A to a point of time "31" shown in Fig. 15B, the-
.16-bit data is sent in synchronization with the data
clock XBCK in a period from a point of time "16" to a
-point of time "31". .

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

to the MD centrol unit 21 occurs in real time. Thus,
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real time wll be enough to transfer the content data to the MD
22n§?gl unit 21 at high rate. Wiile Figs. 15B and 16A shom/gA@ﬁqQ@ﬂ; during
which the PCM stream data DATA is transferred successively, flow
control unit 31 termnates the transfer by stopping output of the dat a
clock XBCK as shown in Fig. 16B in a case where the transfer of data to
the MD control unit 21 is tenporarily interrupted according to the

i Vi fer
t ances recelvin processi ng SySt em t hat i S, the trans
g:‘ rgg{n{; fr%ﬁ‘?‘t“ﬂén%s nat kB ééﬁoﬁlpﬁheLRﬁ(t ds setetof be Ni bsthasces or a

t f rece ver 2 t he cache nmenory 29 is
fggu?;{gngggﬁéség$%e§§@§%%% ro?g% §c§1 ?n thpse 2 iZNrﬁéﬁﬁﬁlﬁﬁsmFﬁat t he

transfer |@Sbéh@gremletimetﬁﬂlbybéh@né@gﬁ {Bairﬁﬁsﬂéfat Cé&ﬁﬁﬁ§§$r is
acquired. T ereafter when the transfer is made executa e ow
control urfl3t&1te ehpdD (gentiebun b Zhea’dalniaghcrmtd;.XBm and al so resunes

TA in synchronization with the data
cllock XBOK on 'THE BAree or {Hed fh g VL'Rm At tomeonion o1
Che L R ol geke LRCk ymenerer  pe Pau o eam & R A AL e

he L/ R cl ock LRCK. \VWhenever the PCNIstrean1data
Eo the MD ContHak urlt dcHermingdtes ditee tofansfer ndi \dtdylimpund

f
bl ock, thg SUEDIR [ ey e codgec 23_|s started In"a case o
the ATRAC, for ?%:ttgln%cgq%he co%%p%égg] EHs slith 4 ids étﬁz?rtl%éd ad\hene\r/er
512-word tase- bhereatthepetrankEeiebri 8a¥honed tHd M ébglég:glb% I Jjenory

bl e
-arranged for ,the conpression processing. 54 20 April A perm-ss
time 19 akehSf GPMPREATAY: datpsRupPsrdcassornding soppbecdireuns tinam i ng

cl ock pergpgedihe receiving processing system, that is, the transfer

of data from the USB transmission line is too late, for

'linstance, or a situation that the transfer from the
receiver 26 to the cache memory 29 is too late occurs.
"The ‘MD control unit 21 in this case recognizes that the
‘transfer is being interrupted by the fact that no data
"clock XBCK is acquired.

Thereafter, when the transfer is made executable,
the flow control unit 31 resumes the output of the data'
-clock XBCK and also resumes the transfer of the PCM
stream data DATA in synchronlzatlon with the data clock
XBCK on the basis of the L/R clock LRCK. The MD control
unit 21 captures the PCM stream data DATA in response to
the data clock XBCK and the L/R clock LRCK.

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

buffer memory arranged for the compression processing.
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*"sound bl ock size" * 1/2 * 1/N. N denotes a value in a case where the L/R
clock LRCK is set to be Ntines as nuch as the sanpling fseaugneonsas

descri bed above. In addition, 1/2 is used because of a need for the
conpression of two channel data in a tinme-division manner. Thus, an
increase in speed of the L/R clock LRCK wthin the all owable range-of the
conditions causes no termnation of the transfer by conpression rate

limtations. Thgt j in.this case, there is theoretically no need to
interrupt the t?%d%%gpékﬁgk%)ﬁ#ﬂ?(§QKﬁﬂm§%ﬁc%%e @Impressiwor di ng

processi ngpeyeledBinthal RipPHdddd & Y .transfer of the PCM stream
data DATA, the transfer thereof may gggné%guﬁaquéﬁ§§%rﬁ%ﬁ% ted according
to the cirtud@uafckioek sihe”transnisgi/on | MNgeaddelshe HRAGR! 1AM 4

[ d

processi ng stem Lo addition, a_high rate transfer is also nade
possi bl e ag%énhﬁﬁgeoﬁ%?eg‘? RnGLock A&RAK Asc|ssdk toRbe NAddowedi mgl y,  an
efficient gatR heamabekahp1FRee . vi ng.descri bed t he
illustrations as the eﬁb%dingnfgéﬁﬁg%?gjgg E%S ﬁgéﬁgfdﬁﬁvﬁhatlphe present

i nventi on #ddhbion nily@disouskd bbowasembdiamhpks £GV thast ance, target
rimary recording mediumto the secondary

data for t anster fromthe
recording<%§@$ﬁﬁ§sfgnn8% F%ﬂi?EERPﬁltﬁétSDWn gottimet-dixd sdeac mahadr.above,
and various ki npisu®f &eni : T8 al.so,, w y oyed. The primary
recor di ng qediyn1?s al so fﬁ%%%§%31€§¥gggdaégiFgﬁlg?#ncgggkoﬁgcgypes, in
addi ti on t5-Hen Hie BbLAGUYE itaRfObott the Son@itesnsf csQNESeRLhat the

secondar ing nediym and the secondary recordi ng nedi um si de
ytéfﬁ%ﬂé%ld% ofjéheziransfer by comgfession réke

limitations.

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

Then, even in a case of the transfer of the PCM
stream data DATA, the transfer thereof may be made
flexibly interrupted according to the circumstances of
the transmission line and the Teception processing system.
In addition, a high rate transfer is also made poseible
depending 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 pe understood that the present
invention is not limited to the above embodiments.

- For instance, target data for the transfer from the
~ primary recording medium to the secondary recording |
medium is not limited to the SDMI contents as deseribed
above, and various.kinds of content data may be also
.widely employed.
The primary recording medium is also supposed to be

'ayeilable_in various types, in addition to the HDD.
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[ [ [ types, w thout
[ supposed to be available in various
gggngnFPning ?oetﬁesﬁinigpsk and the nlnldlsg r?ﬁorgifgwgg¥ﬁ§?%$%P%AM
medi um 100 nay be the CD e .
SﬁcongSEXRrefﬁ;dbU%-Rm’ various kinds.of nenory cards ang tgeretorgin; us,
Ehg secondary, recordi ng nmedi um side equi pnent 20A nay be ,

' ' | I a. Having nentioned the present
device that is conpatible with these nedi a rgcordlng/reprodu0|ng

t
| nvention also ast 48l &t Rt 8r. 8% ?gg%ggpgﬁél32€§eﬁ@cqm®&nﬁlon may be al so

device 20B, it is to be, unders

cordin /reprodu0|ng
applied to aepoaﬂsngrmediuMeandoﬂh@nbegegg?%gnkggoﬁggnge 1YRd&ddeood from

t
devi ce 20B. rdi o the presen ent, data fromthe
t he above de€ﬁ£§%9?€n26|naﬁec%%§00$uPpoaﬂdfEbrbﬁgaﬁaflﬁggg ?g ‘he data

recordi ng nedi um si
data transfvdrisleyi Gl ‘gft 6u€aﬁ Iimit etheenbdnildiykr ggqr di ng
recording, device to Tecor ]E % the WA that are conformabl e

Icishimle 38 A Eisd Edev AR, t he, rat
?gdiﬁg]daPé: g?bﬁ%p deV|ce:§§% cdﬁpared\M%n1%?ﬁP %.E%ﬁ%?@%%gon

t & required
system and YOfbet e dia tad TO-qibe 8RADYD Sﬂﬁ) aNesul't of

tion accordin
transfer ppypessi Rgel HyBL ‘ﬂ‘]'ﬂight\ra\'ﬁ%% rﬁgal I Zgafcmemogssmardsjsarﬁimﬂfe t he

t he conparison. Specifically,

temthat-
content dafdkee bEhwent the quahgbggi?%ggahin OE% eSS|%$é¥;ygf me content
recor di
data to begBRphPEE 208 B cbenanzehortithor abo1bBaknpt 4gn of mbl e 1o Lhe

t data is sent as it is
data 56 200£mpatlgggawigﬁorgé§ #gse t he conten at a

sed
in the encrypted conpresse and the conpr es
Having mentioned the bresent invention also ag

related to the SDMI- ~compliant reoord1ng/reproduc1ng
device 20B, it is to be understood that the present
invention may be also applled to a transfer 0f the
content data to the recordlng/reprodu01ng device 20B.
According to the present 1nvent10n as has been
‘understood from the above description, in a case of
transferring the content data from the data transfer
device on the primary recording medium side to the data
recording.device to record the content data in- the
secondary recording medium, the data compression system
and the bit rate that are conformable to the data
recording device are compared with the data compression
system and the bit rate of the content data to be sent,
‘SO that a required transfer brocessing is brought into
realization according to a result of the comparison.
Specifically, when the data compression system of the
content data to be sent is equal to the data compression
system that is conformable to the data recording 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
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[ [ [ ired data
is recorded in the secondary recording nediumafter the require
ggé?tion processing is performed on the conpressed data up@npgpmsgtell;)g-eof
the conversion into the non-encrypted state in the data recor ||ng ( of-a
I'n - this case, a .conversion of. the conpressed data fornat |ncdu3| ;/e of

conversion into the PCM data, for instance,, is not required, an at a

i I'SSi line, so that a
t in the conpressed data fornat over the transm ssion ,
ﬁ?ghelr ef frie@iog%g}ggohe &0 eent data .transfer procte55| ng as wel | 33 f["‘_ ]
reduction of the time taked fore t99& 48, _ TSt ramlitzeis Am additi on,

' ' ' does not occur,
obl em SheheasrypteddelonprefdldOlata &13AWNd ghality
gegguse of. no need of the processing steps such as c}-éco%pe%eﬁscﬁﬁi and

. . . s ssion
reconpr essfBh2 €. TPRETEEReHhihe, senoadaag?mﬁlr{pre gﬁlﬁléﬂ d%?tﬂgle

d to_be sent is i > _
iﬁfr;??sif o%ﬂgygtgg'%nf? 4 a%‘ga 5'8%115Fﬁﬁb9€°?8$ﬁﬁ§9dd{5ammeﬂgoahew}me, or

' i the bit-
- ) s¢edoflathe t o,he.sent is higher than t .
\rNgt(:a reetLQ? pgnl():](:)flf o?dnab?te: tgﬁ?ﬂegggggé{rzgggr8?n5ﬁ%dec\?flc¥8?sg'ﬁg dBhPent data is

¢ . and on- g¢anpr essed
sent as thERStBRR-FCrEPELGpsbatachn coipr éatadrdabadial dbt’}%gaéo r'rg?lessi o

[ Qo] | the, secondary recordi ng medium after _
S?ggels:i :19 | ssdg%ﬁélo'r n%dc%lﬁ_v?zﬁﬁlﬂ%ngfc%r‘é@ﬂ%eﬁﬁﬁd dpba ﬁomuhe:jl on gf : gge
conver si oningituwsiveh &M Q- HSFYRS £6h SLRES %ﬁbtp&{daégFr.e éédﬁgFﬁ%% ' be
that transfer and/or recording to the secondary recordi y |
real i zed at$d%s Hegiedormnchtdata aid reertie 11w OEMS €56MPReSYSI SqatHat . 1S

: ' . In a
LR TR A S, I S0 I T
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
of no need of the processing steps such as decompression
and recbmpression.
On. the other hénd, in a case where 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 where the
bit rate of the content data to be sent is higher than
the bit rate that is conformable to the data recording
device, the conteht data is sent as the state of
encrypted non-compressed data, and the nbn-compressed
data is recorded in the secondary recording medium after
the compression processing is performed on thé non-
compressed data upon completion of the conversion into
the non-encrypted state in the data recording device, 50'
that transfer and/or recording to the sécondary recording
medium may be realized alsd as to the content data in the

compression system that is unconformable to the secondary
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recei ved and decrypted conpressed data or non-conpressed data toward the
secondary recording nediumdrive nmeans for the processing20fapri¢206gli ng the
streamdata in the secondary recording nmedium the data recordi ng device
controls the transfer state depending on the reception processing state in
the reception nmeans and the signal processing state of the secondary
recordi ng nmediumdrive neans, so that the optinmumdata transfer and

recordi ng i is.realized in accordance with the transm ssion |ine,
si gnal pro%ééogﬁ%i 65%‘?Jrl?’f'i%%&°and the like. 58 20 April 2006 Clains: 1. A

data recordi ng davi£arasdas@ctLid L4 C rising. reception neans for
recei ving data sent from a datlgéﬂtranisj%/%q evi%ﬁr%%ﬁn AL LF hERRt 0; -

secondary r’“@&&jdﬁ% anstiidenip ted Eapsrd Sfed efE4li 19 n&{ﬂ@%{lgr@?ggﬁondar y
recordi ng r&tcy ug:] de ti (r%gﬁ means for converting encrypte onten dat a
havi ng been tta W@Iﬁe?iﬁ condpraieqandiie mediaw cirive aneans |
non- encryptreg $hat @roed o r(H . 0l ans for allow ng said ‘
P SOl @%c%%qu) %&%W@@ ddtea  al read

secondary recording nedium’drive neans

converted Ffrondasynorcerdiypt eddital,e the Witd RGN UIBYS in said
secondary ‘rjgc%r d#ngtgedl umafter performng a required~data addition
processi ng oN 584 tE8mbreRsEgraataten dgpeaddngt onhéheomeeriptdaina havi ng

been recep¥edessihbese ypt,e o] state from said, data transfer
devi ce, V\he'?l e all ovvlgng ggiédmslegg%dggégf’%ggpdf“ﬁansnéﬂﬁ]uH‘&r S-gngdans to

record norP¥empseteadstate afrehdyseeonuatyedetbbaihlenBalufngLyRLed state
by said d in -‘
y erﬁéeerst,, 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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means in said secondary recording nediumafter performng a conpression

processi ng on said non-conpressed data in a case of the CQQ%LHﬁzgﬁia
havi ng been received in the encrypted non-conpressed data state from said

data transfer device. 59 20 April 2006 2. The data recordi ng device
according to claim1, <characterized in that said recording control neans
controls a transfer state according to a reception processing state in
said reception neans and a signal processing state of said secondary
recordi nglaedsum drive mneans, in a case of transferring streamdata as the

conpressed data or non-conpressed data already converted into the
non-encrypted state by said decrypting neans toward said secondary

recor di medj u [ f a_ progcessing of recording said stream
data inngéiqu§%%g%dé$?§ﬁggﬁgdgéglﬁ%diﬁﬁ?r%%t %@??PYZOOG Data Transfer
- System dafprilgiansfer Device, Data Recording Device and Data Transfer

Met hod ABSTRACT It is an object to provide an efficient transfer of
cont ent dat a. T$FPRLIEUS aNeANS rE@i f eeeé gl ndheladentsenit datem 4 rdahaa dat a

transfertfgggfé%c§%§ﬁégiQ€n¥eé§%$;g$%gagggiun1 side to a data recording

device to record e con fcondary recordi ng nedium a data

conpressi on  SyEdrefaBNdaedididptied Nl 8L AILIITERIL dhE fHat a

recording device are conpared wth a data conpression systemand a bit
rate of dHe cghtarieqfdany Roeehing seedilmet a required transfer

processi ng 1 i, Quatg Yebd SR 22500 4RSS IMOG 108 LSSHLELOT the

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 recofd compressed data
already converted into the non-encrypted state by said
decrypting means in said secondary recording medium after
performing a required data addition processing on said
compressed data in a case of the content data having been
received in the encrypted compressed state from said, data

transfer device, while allowing said secondary recording

medium drive means to record non-compressed data already

converted into the non-encrypted state by said decrypting
means in said secondary recording medium after performing
a compression processing on said non-compressed data in a
case of the content data having been received in the
encrypted non-compressed data state from said data

transfer device.
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' ' |, and the bit
i nstance, when both the data conpression systens are equal,
rate of the content data is not nore than the bit rate thg@Abgigﬂmfornable

to the data recording device, the content data is sent as it is in an
encrypted conpressed data state. Fig. 7A 61

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

secondary recording medium.
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20 April 2006

Data Transfer System, Data Transfer Device, Data
Recording Device and Data Transfer Method
ABSTRACT |

Tt is an object to provide an efficient transfer of
content data. In a case of transferring the content data
from a data transfer device on a primary recording medium
gide to a data recording device to record the content
data in a secondary recording medium, a data compression
system and a bit rate that are conformable to the data
recording device aré coﬁpared with a data compression
system and a bit rate of the content data to be sent, so
that a required transfer processing is brought into
. realization according to a result of the comparison. For
instance, when both the data compression systems are
equal, and the bit rate of the content data is not more
- than the bit rate that is conformable to the data .
recording device, the content data is sent as it is in an

encrypted compressed data state.

Fig. 7A
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