DUBBI NG APPARATUS BACKGROUND OF THE | NVENTION 1. Fiel &i,h g»gv ntion The
present invention generally relates to a dubbing appar f lﬁgr dubbi ng any
audi o data froma nmass storage nediuminstalled at an [nt&ﬁ ion center or
i n.the dubbi ng apparatus onto a recordi ng nedi um and, nor gggticularly, to
a dubbi ng apparatus having a printing nodule for printing information
associated with audio data to be dubbeH on a recording nedium 2.
Description of Related Art A magneto-optical disc called a Mni Disc
(trademark) is known which is a recording/reproducing enabl ed disc
recordi ng medi um havi ng a di apetEBINE Ah!ﬁnﬁﬁnsgyéﬂd housed in a
cartridge. This nmagneto-optical disc can record dabout 74 m nutes of audio

data in stereo by use of ATRAC (Adaptive Transform Acoustic Codi ng) as
audi o conpressing. Since the magneto-optical disc is small in size and

t her ef or e FAEREROUNY OF ThRARFREREROKON, It is easy for outdoor use. Also,
unli ke an ordinary audio disc called a

1. Field of the Invention

The present invention generally relates to a
dubbing apparatus for dubbing any audio data from a mass
storage medium installed at an information center or in the
dubbing apparatus onto a recording medium and, more
particularly, to a dubbing apparatus having a printing
module for printing information associated with audio data
to be dubbed on a reéording medium.

2. Description of~Related Art

A magneto-optical disc called a Mini Disc
(trademark) is known which is a recording/reproducing
enabled disc recording medium having a diameter of about 64
mm and housed in a cartridge.

This magneto-optical disc can record about 74
minutes of audio data in stereo by use of ATRAC (Adaptive
Transform Acoustic Coding) as audio compressing.

Since the magneto-optical disc is small in size and
therefore convenient in transportation, it is easy for
outdoor use. Also, unlike an ordinary audio disc called a
Compact Disc (trademark), this magneto-optical disc allows

recording, thereby duplicating audio data.



Conmpact Disc (trademark), this nmagneto-optical disc allows recording,

t hereby duplicating audi o data. 2 An audi o server systemis possible in
which, in order to record audio data conpressed at a conpression ratio of
about 5 to 1 onto a nmagneto-optical disc, the conpressed audio data is
stored wi thout change in a server, thereby nmaking it possible to down | oad
the conpressed audio data to an optical disc fitted to a client conputer

wi thout use of a decoder and an encodef. In such an audi o server system
the conpressed data is recording without deconpressing, so that the
recording time redu radiby selmverasgsbemels eposyittlam irs wiHehf,eint han ot her
audi o server systemin which conpressed audi o data is deconpressed before
conpr essi rardegaitn  decoride anddoedatat compriessisd tats &l \WOmpresisddn a

magnet o- opti cal disc brought by the user is |oaded in this audio server
system Theatiselofs @berits 508 1e8nebea Ohadfé€o-optical disc, the
compressed audio data is stored without change in a server,
thereby making it possible to down load the compressed
audio data to an optical disc fitted to a client computer
without use of a decoder and an encoder.

In such an audio server system, the compressed data
is recording without decompressing, so that the recording
time required by this audio server system is shorter than
other audio server system in which compressed audio data is
decompressed before compressing again.

In the above-mentioned audio server system, a
magneto-optical disc brought by the user is loaded in this
audio server system. The user selects desired one or more
pieces of music from among those recorded in the server as
audio data and dubs the selection onto the magneto-optical
disc, thereby realizing a new form of music sale which is
different from a package medium such as a CD (Compact
Disc).

Generally, the package medium such as a CD is sold
with an added value including a lyrics card, liner notes by
critic, a cover photograph, and a prbducer comment, in

addition to music content.



pi eces of mnusic from anong those recorded in the server as audi o data and
dubs the selection onto the nmagneto-optical disc, thereby realizing a new
formof nusic sale which is different froma package nmedi um such as a CD
(Conpact Disc). Generally, the package nmedi um such as a CDis sold with an
added value including a lyrics card, liner notes by critic, a cover
phot ograph, and a producer comrent, in addition to music content. 3
However, a systemin which audio data Bs distributed fromthe
above-mentioned server to a client only records nmusic content onto a
recordi ng medi um QYRIAT + [Fe sxisdea dBnwWhaabBdaadileddata e Therefore, such
an audi o server systemhas a drawback in satisfying users in content
provi si on, dbstEihed £n0n ther aboyeymentkaped nseireer 1o ias dliemf ore an
object of the present invention to provide a dubbing system capabl e of
provi di ng enltfedrecords music content onto a recording medium without

the above-mentioned added value. Therefore, such an audio

server system has a drawback in satisfying users in content

provision, as compared with ordinary package media.

It is therefore an object of the present invention
to provide a dubbing system capable of providing added
value information equal or superior to that of the ordinary

package media.

SUMMAR¥ OF THE INVENTION

In carrying out the invention and according to one
aspect thereof, there is provided an audio dubbing system
for dubbing a desired audio program selected from a memory
storing one or more compressed audio programs onto a
recording medium, comprising a recording means for
recording an audio program supplied from the memory onto
the recording medium; a receiving means for receiving
associated information about the supplied audio program;
and a printing means for printing the associated

information received by the receiving means.

BRIEF DESCRIPTION OF THE DRAWINGS



val ue information equal or superior to that of the ordinary package nedi a.
SUWARY OF THE INVENTION In carrying out the invention and according to one
aspect thereof, there is provided an audi o dubbing system for dubbing a
desired audi o program sel ected froma nenory storing one or nore conpressed
audi o prograns onto a recording nedium conprising a recording neans for
recordi ng an audi o program supplied fromthe nenory onto the recording
medi um a receiving neans for receiving associated i nformation about the
suppl i ed audio program and a printing neans for printing the associated
i nformation recei sy ange atdedi ebigcheans. tBR DIvORSCR RMIONbeF THE
DRAW NGS 4 These and ot her objects of the invention will be seen by
ref er ence $een Hy deferenceorko tthieedesgriphment i bakew tin tdommectdmanyi ng
drawi ng, in which

with the accompanying drawing, in which:

FIG. 1 is a block diagram illustrating a dubbing
system in its entirety practiced as a first preferred
embodiment of the invention;

FIG. 2 is a-diagram illustrating a data structure
on a magneto-optical disc for use in the first preferred
embodiment;

FIGS. 3A, 3B, 3C, and 3D are diagrams illustrating
a cluster format on the above-mentioned magneto-optical
disc;

FIG. 4 is a diagram illustrating a data structure
corresponding to U-TOC sector 0, a control area on the
above-mentioned magneto-optical disc;

FIG. 5 is a diagram illustrating a data structure
of one slot on U-TOC, a control area on the above-mentioned
magneto-optical disc;

FIG. 6 is a diagram illustrating a data structure
of track mode on U-TOC, a control area on the above-mention
ed magneto-optical disc;

FIG. 7 is a schematic diagram illustrating a link

state of slots on U~-TOC, a control area on the above-

mentioned magneto-optical disc;



FIG 1 is a block diagramillustrating a dubbing systemin
practiced as a first preferred enbodi nent of the invention;
diagramillustrating a data structure on a magneto-opti cal

its entirety
FIG 2 is a
disc for use in

the first preferred enbodinent; FIGS. 3A, 3B, 3C, and 3D are diagrans
illustrating a cluster format on the above-nenti oned nagneto-optical disc;
FIG 4 is a diagramillustrating a dat® structure corresponding to U TOC
sector 0, a control area on the above-nentioned magnet o-optical disc; FIG
5i1s a diagranlillustrgtlng a_data structure qof one slot on U-TCC, a

control area on tH&Cab

veS i 3TERM elgistdaggngc 8 dakacstrpctuseis a

diagramillustrating a data structure of track node on U-TOC, a control

area on t RE HbE0E- ARAEPENI e reRHEQL (e on &hec abpyermgntioredchenati c
diagramillustrating a |ink state of slots on U-TOC, a control area on the

above- nemegoeta-apbheab-dps¢ral disc;

FIG. 9 is a diagram illustrating a data structure

of U-TOC sector 2, a control area on the above-mentioned

magneto-optical disc;

FIG. 10 is a diagram illustrating a data structure

of U-TOC sector 4, a control area on the above-mentioned

magneto-optical disc;

FIG. 11 is a block diagram illustrating details of

a recording module 20 shown in FIG. 1;

ETIG. 123 is_a block diagram illustrating a state of

connection between an audio sending module 10 and the

recording module 20 in the above-mentioned first preferred

embodiment;

FIG. 12B is a timing chart indicative of the

processing timing at the recording module side between

compressed audio data ATRAC sent from the audio sending

module 10 to the recording module 20 and a request signal

Data Req sent from the recording module 20 to the audio

sending module 10;

FIG. 12C is a timing chart indicative of the

processing time at the recording module side between a

command signal Command sent from the audio sending module



5 FIG 8 is adiagramillustrating a data structure of U TOC sector 1, a
control area on the above-nentioned nmagneto-optical disc; FIG 9 is a
diagramillustrating a data structure of U TOC sector 2, a control area on
t he above-nenti oned nmagneto-optical disc; FIG 10 is a diagramillustrating
a data structure of U TOC sector 4, a control area on the above-nentioned
magnet o-optical disc; FIG 11 is a bloék diagramillustrating details of a
recordi ng nodule 20 shown in FIG 1; ETG 12A is a bl ock di agram
illustrating a state of connection between an audi o sending nodule 10 and
t he recor dithgFardde aegordinghmodinde 2 feand o dReknarlesias srigadle ASEdi nent ;
FIG 12Bis atimng chart indicative of the processing timng at the
r ecor di ng sendul|fxros ddebeererding module 20 to the audio sending

module 10;

FIG. 13 is a flowchart of dubbing processing to be
performed in the recording module 20 in the first preferred
embodiment;

FIG. 14A is a diagram illustrating control
information of music programs stored in the server in the
first preferred embodiment;

FIG. 14B is a diagram illustrating control
information of music programs recorded on an optical disc D
in the first preferred embodiment;

FIG. 15A is a timing chart indicative of compressed
audio data ATRAC to be sent from the audio sending module
10 to the recording module 20;

FIG. 15B is a timing chart indicative of a request
signal Data Req to be sent from the recording module 20 to

the audio sending module 10;

FIG. 15C is a timing chart indicative of a command
signal Command to be sent from the audio sending module 10
to the recording module 20;

FIG. 15D is a timing chart indicative of a

acknowledge signal ACK to be sent from the recording module

20 to the audio sending module 10;



conpressed audi o data ATRAC sent fromthe audio sending nodule 10 to the
recordi ng nodul e 20 and a request signal Data Req sent fromthe recording
nmodul e 20 to the audio sending nodule 10; FIG 12Cis a timng chart
-ndicative of the processing tine at the recording nodul e side between a
command si gnal Command sent fromthe audi o sendi ng nodul e 6 10 to the
recordi ng nodul e 20 and an acknow edge signal ACK sent fromthe recording
modul e 20 to the audi o sending nodule 40; FIG 13 is a flowhart of dubbing
processing to be performed in the recording nodule 20 in the first
preferred enmbodi néfiG- AISE 1B4A tdmingi ghash indicative mf dde rol
i nformation of nusic programs stored in the server in the first preferred
enbodi nentprogess B tigingdicagthe recarding i nedebntside;
FIG. 16A is a timing chart indicative of a command
signal Command to be sent from the audio sending module 10
to the recording module 20;
FIG. 16B is a timing chart indicative of an
acknowledge signal ACK to be sent from the recording module
20 to the audio sending module 10;
FIG. 16C is a timing chart indicative of the
processing timing at the recording module side;
FIG. 16D is a schematic diagram illustrating
contents of control information TOC formed on the optiral
disc D;
FIG. 172 is a timing chart indicative of a command
signal Command to be sent from the audio sending module 10
to the recording module 20;
FIG. 17B is a timing chart indicative of an
acknowledge signal ACK to be sent from the recording module
20 to the audio sending module 10;
FIG. 17C is a timing chart indicative of the
processing timing at the recording module side;
FIG. 17D is a schematic diagram illustrating

contents of control information TOC formed on the optical

disc D;



I nformati on of nusic prograns recorded on an optical disc Din the first
preferred enbodinent; FIG 15A is a timng chart indicative of conpressed
audi o data ATRAC to be sent fromthe audi o sending nodule 10 to the
recording nmodule 20; FIG 15Bis a timng chart indicative of a request
signal Data Req to be sent fromthe recording nodule 20 to the audio
sending nodule 10; FIG 15Cis a timng chart indicative of a command
signal Command to be sent fromthe audio sending nodule 10 to the recording
nodul e 20; FIG 15D jis_a_timng c¢hart indicative of, a acknow edge si gnal
ACK to be sent frd&hGhdSPedsr & Ry HRAFRADD IAYGELYGIOE ScREPRG DUl e 10;
7 FIG 15E s a timng chart indicative of the processing timng on the
recor di ng S¥%H@le Comgandrre becgent fromkhey audica sandiiag: medude 30conmmmand

to the recording module 10;

FIG. 18B is a timing chart indicative of an
acknowledge signal ACK to be sent from the recordiﬁg module
20 to the audio sending module 10;

FIG. 18C is a timing chart indicative of the
processing time at the recording module side;

FIG. 18D is a schematic diagram illustrating ~
contents of control information TOC formed on the optical
disc D;

FIG. 19 is a diagram illustrating contents recorded
on the optical disc D;

FIG. 20A is a timing chart indicative of ATRAC data
to be supplied from the audio sending module 10 to the
recording module 20;

FIG. 20B is a timing chart indicative of a request
signal Data Req to be supplied from the recording module 20
to the audio sending module 10;

FIG. 20C is a timing chart indicative of ATRAC data

'to be supplied from the audio sending module 10 to the
reproducing module 41;
FIG. 20D is a timing chart indicative of an audio

signal to be reproduced by the reproducing module 41;



signal Command to be sent fromthe audio sending nodule 10 to the recording
nodule 20; FIG 16B is a timng chart indicative of an acknow edge si gnal
ACK to be sent fromthe recording nodule 20 to the audi o sendi ng nodul e 10;
FIG 16Cis a timng chart indicative of the processing timng at the
recording nodule side; FIG 16D is a schematic diagramillustrating
contents of control information TOC fognmed on the optical disc D, FIG 17A
is atimng chart indicative of a command signal Comrand to be sent from
the audi o sending nodule 10 to the recording nodule 20; FIG 17Bis a
timing chart indi d&Gv&0 ignaatimdngeaharsi indicndve @bha gequektom t he
recording nodul e 20 to the audio sending nodule 10; FIG 17Cis a timng
chart i ndignak RFta Regsuppddedgfrom hhearepheducioy diodgleodde si de;
FIG 17D is a schematic diagramillustrating contents of control
i nformati on TOC f &liéed 244 tiseaodiiagabmdittustrating ATRAC data to be
supplied to the recording module 20 when the recording
module 20 records plural tracks of ATRAC data;
FIG. 21B is a diagram illustrating an audio signal
to be reproduced by the reproducing module 41 when the
recording module 20 records plural tracks of ATRAC data;
FIG. 22 is a flowchart indicative of a procedure of
sending in the audio sending module 10;
FIG. 23 is a flowchart indicative of monitor
processing ip.a reproducing module 41;
FIG. 24A is a timing chart indicative of an ATRAC
signal, which is a compressed audio signal to be supplied
to the recording module 20;
FIG. 24B is a timing chart indicative of output of
monitor audio reproduced by the reproducing module.4l;
FIG. 25 is a table indicative of a particular
example of associated information according to the present
invention;
FIG. 26 is a flowchart indicative of a control
procedure according to a printing operation associated with

the invention;

FIG. 27 is a schematic diagram illustrating a disc



8 FIG 18A is a timng chart indicative of a command signal Command to be
sent fromthe audi o sending nodule 20 to the recording nodule 10; FIG 18B
Ls a timng chart indicative of an acknow edge signal ACK to be sent from
the recording nodule 20 to the audio sending nodule 10; FIG 18Cis a
timng chart indicative of the processing tinme at the recordi ng nodul e
side; FIG 18D is a schematic diagramillustrating contents of control
information TOC fornmed on the opticaljgisc O FIG 19 is a diagram
il'lustrating contents recorded on the optical disc D FIG 20Ais a timng
chart indiexEtxidad aurRaD aacammodbblsgppa$eda58qnmaﬂa§.wu&hotbend!ng nodul e
10 to the recording nodule 20; FIG 20Bis a timng chart indicative of a
request  invention;
FIG. 28A is a rear view illustrating the
accommodating case on which a label printed in the audio
dubbing system practiced as the first preferred embodiment
is attached;
FIG. 28B is a front view illustrating the
accommodating case on which the label printed in the audio
dubbing system practiced as the first preferred embodiment
is attached;
FIG. 29 is a schematic diagram illustrating the
label to be printed in.the audio dubbing system practiced
as the first preferred embodiment and attached to the
. cartridge;
FIG. 30A is a schematic diagram illustrating a
lyrics card to be printed in the audio dubbing system
practiced as the first preferred embodiment;
FIG. 30B is a schematic diagram illustrating a
cover card to be printed in the audio dubbing system
practiced as the first preferred embodiment;
FIG. 31 is a block diagram illustrating an audio
dubbing system practiced as a second preferred embodiment

of the invention; and

FIG. 32 is a diagram illustrating an example of



signal Data Req to be supplied fromthe recording nodule 20 to the audio
sending nodule 10; FIG 20Cis atimng chart indicative of ATRAC data to
be supplied fromthe audi o sending nodule 10 to the reproduci ng nodul e 41;
FIG 20D is a timng chart indicative of an audio signal to be reproduced
by the reproduci ng nodul e 41; 9 FIG 20E is atimng chart indicative of
a request signal Data Req supplled fromthe reproduci ng nodule 41; FIG 21A
is a diagramillustrating ATRAC data to be supplied to the recordi ng nodul e
20 when the recording nodule 20 r ecords plural tracks of ATRAC data; FIG
21B is a REERAT @udmage tgkan bydthe saudte dubhiag syssencstiown t he
reproduci ng nodul e 41 when the recording nodule 20 records plural tracks of
ATRAC dat atn HXG. B1.js a flowhart indicative of a procedure of sending in
t he audi o sendi ng nodul e 10;

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

This invention will be described in further detail

by way of example with reference to the accompanying

drawings. The following describes, in the order shown

below, an audio dubbing system constituted by use of a Mini

Disc system, this audio dubbing system being practiced as

one preferred embodiment of the invention:

1. Constitution of the audio dubbing system

2. Cluster format of a Mini Disc

3. U-TOC

4. Audio data transmission method

5. TOC information transmission method

6. Audio data and TOC information dubbing operation
7. Monitoring at audio dubbing

8. Printing associated information

9. Print output including camera images

1. Constitution of the audio dubbing system
FIG. 1 shows a constitution of the audio dubbing

system practiced as one preferred embodiment of the



FIG 23 is a flowhart indicative of nonitor procéssing in a reproduci ng
nodul e 41; FIG 24A is a timng chart indicative of an ATRAC signal, which
l.s a conpressed audi o signal to be supplied to the recordi ng nodul e 20;
FIG 24Bis a timng chart indicative of output of nonitor audio reproduced
by the reproducing nodule 41; FIG 25 is a table indicative of a particular
exanpl e of associated information according to the present invention; FIG
26 is a flowhart indicative of a conrol procedure according to a printing
operation associated with the invention; FIG 27 is a schematic diagram
i || ustratibeventicor. An@uddo dubbéngnsyshemct oha®dat iawglicasenddnaci at ed
with the invention; FIG 28Ais a rear viewillustrating the

module 10 and a recording module 20 as fundamental portions

for executing an audio dubbing operation. The audio

sending module 10 has a main controller 11, a server 12, an

operator panel 13, and an indicator 14. The recording

module 20 records audio data onto a disc D, which is a

portable recording medium. The audio sending module 10 and

the recording module 20 are interconnected by a connection

cable 2.

The audio dubbing system 1 stores audio data in the

server 12 in the audio sending module 10 beforehand. The

user selects a desired piece of audio data from the audio

data stored in the server 12 and records the sélected audio

data onto the user's disc D for example.

To be more specific, the audio dubbing system 1

does not distribute content (music for example) in the form

in which audio data is stored in a recording medium such as

a so-called Compact Disc or an audio tape but distributes

the content by recording audio data onto a recording medium

(the disc D) owned by user. For example, the audio dubbing

system 1 may be installed in a station or a store to offer

music content to users charged or without charge. The

audio dubbing system 1 may also be installed in a music

stadium for example to executed content management.



acconmodat i ng case on which a | abel printed in the audi o dubbing system
practiced as the first preferred enbodinent is attached; FIG 28B is a
front viewillustrating the acconmodati ng case on which the | abel printed
in the audi o dubbing system practiced as the first preferred enbodi nent is
attached; FIG 29 is a schematic diagramillustrating the | abel to be
printed in the audi o dubbing system practiced as the first preferred
enbodi mrent and attached to the cartrﬂ&be; FIG 30A is a schematic diagram
illustrating a lyrics card to be printed in the audi o dubbing system

practiced as the Fir§t,ptBecPeErenbbRhdie audio syBbiagasyetealic
diagramillustrating a cover card to be printed in the audio dubbing system
pract i ced skOrese MISASt CERbERE reguivrNtrdin Pimcgs 9f mysicpeack di agram
illustrating an audi o dubbing system practiced as a second preferred
enbodi nentbedingt sevemagnnionteantonry Gs 3dip slatiaggfom ekhmpleattog an
exanpl e OflOO numbers on a recent hit chart are stored. Each piece

of £he music content is recorded as compressed data based

on the above-mentioned ATRAC.

The.user checks, through the indicator 14, the
content to be offered by the audio dubbing system 1 and, if
desired content is found, operates the operator panel 13 to
select one or more pieces of content. Next, the user loads
his or her own disc D into.the recording module 20 and
performs an operation on the operator panel 13 to start a
recording operation.

When the user has completed the recording start
operation, the ﬁain-controller 11 of the audio sending
module 10 supplies the audio data of selected content from
the server 12 to the recording module 20. The recording
module 20 records the audio data supplied from the audio
sending module 10 onto a free area of the disc D. Then,
the audio dubbing system 1 completes the content providing
operation when the audio data of the desired content has
been recorded on the disc D.

In this embodiment, it is assumed that the disc D

be a disc in the Mini Disc system and ATRAC (Adaptive



11 printing an i mage taken by the audi o dubbing system shown in FIG 31.
DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS This invention will be
described in further detail by way of exanple with reference to the
acconpanyi ng drawi ngs. The follow ng describes, in the order shown bel ow,
an audi o dubbi ng system constituted by use of a Mni Disc system-this
audi o dubbi ng system being practiced as one preferred enbodi nent of the
invention: 1. Constitution of the audi@ dubbing system 2. Custer format of

M ni Di 3. TOC 4. Audi ta t 1 gsion nethod 5. TOC i nformation
?r anglm' ss?%ﬁaﬂ%ﬁgﬂ%oﬁﬁ%%%éné%% %Srlf:ﬂrﬁ%‘?’é"ns%%%lﬂ%g" g i on 7.

i i t _audi dubbing 8.. Printing associ ated i nformati on
anltorlngog 5 to f)be recorded on the %isc. Therefore, the ATRAC

audio data stored in the server 12 can be dubbed from the
server 12 onto the disc D as compressed without requiring
encoding and decoding necessary for compressing and
decompressing the data. This shortens the time for audio
data recording as compared with the recording in which
audio data is recorded while being decompressed.

As shown, the audio dubbing system 1 further has a
reproducing module 41, an associated information
reproducing module 46, a communication interface 44, and an
optical disc drive 45. The reproducing module 41 has a
decoder 42 and a reproduction processor 43. The associated
information reproducing module 46 has a printer 47, a
display monitor 48, and a speaker 49.

The audio dubbing system 1 dubs audio data onto the
disc D and, at the same time, performs various other
operations by use of the reproducing module 41, the
associated information reproducing module 46, the
communication interface 44, and the optical disc drive 45.
For example, audio data to be recorded onto the disc D is
reproduced by the reproducing module 41 to be outputted to
a speaker or headphones and the associated information of

the audio data to be recorded is outputted from the



9. Print output including canera imges 1. Constitution of the audio
dubbi ng system FIG 1 shows a constitution of the audi o dubbing system
practiced as one preferred enbodi ment of the 12 invention. An audio
dubbi ng system 1 has an audi o sendi ng nodul e 10 and a recordi ng nodul e 20
as fundanental portions for executing an audi o dubbing operation. The audio
sendi ng nodule 10 has a main controller 11, a server 12, an operator panel
13, and an indicator 14. The recordiﬁa nodul e 20 records audio data onto a
disc D, which is a pqrtable recording,nmedium The i o.sendi.ng nodul e 10
and the r ABIRFIFSHIRHOTBIELPE FﬁP’éﬁg‘E‘b‘r‘m’rFé%t’%%P“gs? B BRI cabi e 2. The
audi o dubbing system 1 stores audio data ip, the server, 12 in the audio
sendi ng noRI® Po BETOPENLRE. cq’ﬁgrﬁ%%?ds%?‘g’c? sdeafadé'ﬁ’q’é‘@ ﬁirQE‘etgﬁ audi o

data fromthe audio data stored in the server 12 and records the sel ected
audi o audio sending module 10 is decoded by the decoder 42,

thereby allowing the user check (or monitor) the music to
be dubbed.

In the reproducing module 41, the decoder 42
decompresses the ATRAC data supplied from the main
controller 11 to generate audio data. The resultant audio
data is supplied from the decoder 42 to the reproduction
processor 43. The reproduction processor 43 performs

processing for converting a digital signal into an analog

audio signal. The analog audio signal generated by the
reproduction processor 43 is supplied to the speaker or the
headphones to be outputted as-an audio signal. The
reproducing module 41 enables audio output as a monitor
audio signal for the user to dub audio data.

The communication interface 44 is a modem or a
terminal adapter for ISDN (Integrated Services Digital
Network) for example. The main controller 11 can access
image information, audio information, and text information
from a WWW (World Wide Web) site through the communication
interface 44.

The optical disc drive 45 is a device for



data onto the user's disc D for exanple. To be nore specific, the audio
dubbi ng system 1 does not distribute content (nusic for exanple) in the
formin which audio data is stored in a recording nedium such as a
so-cal l ed Conpact Disc or an audio tape but distributes the content by
recordi ng audi o data onto a recording nedium (the disc D) owned by user.
For exanple, the audi o dubbing system1l may be installed in a station or a
store to offer nusic content to usersigharged or w thout charge. The audio

dubbing system 1 may al so be inpstalled ip a nmusig. stadiumfor exanple to
execut ed c%‘?ﬁ%‘?ﬂlu%&(féh&ﬂglcag dasg, FE?P‘ 2fed SEIRE D & OTRMudi o
dubbi ng system 1 stores nusic content equival ent. to, pi eces of nusic each

bei ng seve?Bld MRt eTheoMGils contreldaralls 6o Qbkfiy, BogeBOs @fnbers on a
recent hit chart are stored. Each piece of the nusic content is recorded as
conpr essed-Rfit LRIEGA] H-SChAriney 45 meihagactinforgation, audio

information, and text information recorded on a CD-ROM for
example.

The printer 47 of the associated information
reproducing module 46 prints image information or text
information supplied from the main controller 11. The
display monitor 48 displays image information and text
information supplied from the main controller 1l1l. It
should be noted that the display monitor 48 may be the
indicator 14 of the audio sending module 10. The speaker
49 outputs audio information supplied from the main
controller 11. It should be noted that the speaker 49 may
be the speaker or the headphones that output an audio
signal outputted from the reproducing module 41.

The server 12 stores the ATRAC data of plural
pieces of content as described above. The server 12 also
stores, for each piece of content, a list of a portion of
the ATRAC data so that this portion may be monitored when
the same is supplied to the reproducing module 41 to be
recorded.

The server 12 also stores, for each piece of

content, a photograph of the creator of that content and an



The user checks, through the indicator 14, the content to be offered by the
audi o dubbing system 1 and, if desired content is found, operates the
operator panel 13 to select one or nore pieces of content. Next, the user
l'oads his or her own disc Dinto the recording nodule 20 and perfornms an
operation on the operator panel 13 to start a recording operation. \Wen the
user has conpleted the recording start operation, the main controller 11 of
the audi o sendi ng nodul e 10 supplies the audi o data of selected content
fromthe server(%g t.0 the r.ecording nodul e 20._ The recordi ng nodul e 20
records t 3R Jhat ARG -ed ThLoFPERET abdi 31SR kRS d@Ate dataont o a
free area of the disc D. Then, the audi o dubbing system 1 conpletes the
content prfFRiFR) Y riEiss wlerachecanteat jand Bhe e teayi ofd thent ent has
been recorded on the disc D. In this enbodinent, it is assunmed that the

di sc D be GLRALRT i%PX% xawipdie-Di $€ syshem areRrRAbQtAEaphyvor a

motion picture is stored on a video CD or an Internet home
page, the server 12 also stores the chapter number of such
a video CD or the address of URL (Uniform Resource
Locator). Namely, the main controller 11 can obtain image
information and character information for each piece of
content as the associated information and output an image
and a text from the associated information reproducing
module in the form of print, display, or audio to the user.
— In order to record the track selected by the user
onto the disc D, the main controller 11 supplies a
predetermined portion of the ATRAC data to the reproducing
module 41 when supplying the ATRAC data from the server 12
to the recording module 20. This allows the user to listen
to the music being recorded while the recording module 20
is recording the ATRAC data. However, because the ATRAC
data is compressed at a ratio of about 5 to 1, an attempt
to reproduce the entire music while recording the same
cannot reproduce all the data with respect to time.
Namely, a piece of music that plays for five minutes for
example takes about one minute for recording, so that only

one minute can be used for monitoring. Therefore, the main



14 Transform Acoustic Coding) audio data conpressed at a ratio of 5 to 1 be
recorded on the disc. Therefore, the ATRAC audio data stored in the server
12 can be dubbed fromthe server 12 onto the disc D as conpressed w thout
requi ri ng encodi ng and decodi ng necessary for conpressing and deconpressi ng
the data. This shortens the tinme for audio data recording as conpared with
the recording in which audio data is recorded while being deconpressed. As
shown, the audi o dubbing system1 fur%ﬁer has a reproduci ng nodul e 41, an
associ ated i nformati on reproduci ng nodul e 46, a comruni cation interface 44,

and an opt FERFrAHRL drlj \extanctsTRe PAESr 86uthe ATRAGCI@atal teadbea decoder 42
and a reproduction processor 43. The associ ated information reproducing
nodul e 46 ¥REOXed jandsuppligsditbgl eytnaatedrpast todthe yepaioducdag The
audi o dubbing system 1 dubs audi o data onto the disc D and, at the sane
time, perfmedisledli-ous ot her operations by use of the reproduci ng nodul e
41, the associated information reproduci ng nodul e 46, the comruni cation
interface 44, and Thee 2RACcdatdi so Hei sepgbied to the reproducing

module 41 is the extracted portion such as the prelude,

digest, bridge, or postlude for example of a piece of

music. This extracted portion is set to the server 12

beforehand. Also, data not directly associated with the

ATRAC data to be recorded may be supplied to the

reproducing module 41 for output. Such data includes

another piece of music performed by the creator of the

music to be recorded.

In FIG. 1, the server 12 is arranged in the audio

sending module 10. Alternatively, the server 12 may be

-arranged in a remotely located information center for

example. In this case, the main controller 1, the

indicator 14, the operator panel 13, and the recording

module 20 may be arranged in one housing to make

communication with the remote server 12 by means of ISDN or

telephone line.

2. Cluster format of Mini Disc
The following describes a magneto-optical disc on

which data can be both recorded and reproduced, the



For exanple, audio data to be recorded onto the disc Dis reproduced by the
reproduci ng nodule 41 to be outputted to a speaker or headphones and the
associated information of the audio data to be recorded is outputted from

t he 15 associated information reproducing nodule 46. In this case, a
part of the conpressed audio data com ng fromthe audi o sendi ng nodule 10

I s decoded by the decoder 42, thereby allow ng the user check (or nonitor)
the music to be dubbed. In the reprodugi ng nodul e 41, the decoder 42

deconpresses the ATRAC data supplied fromihe main controller 11 to
generate dRHY a’foé’.tlﬁ‘?g ASGi ggﬁ{‘gaﬁa‘?%"n%ﬂ’a‘f‘g RS "Ql?p;j"lrgﬁ%tf FéMlefeadecoder
42 to the repraduction processor 43. The reproducti on processor 43 perforns
processin *&% (£9ﬁ§%§m§r§9gﬁﬁaﬁ TeqpEdi 9“%?4%?“&#§E§gd§§§nab and
anplification processing to generate an anal og audio signal. The anal og
audi o si g8t JSiferis ddeppudie dubbing system I.

A magneto-optical disc called a Mini Disc for use
as the disc D in the present embodiment is a recording
medium having a diameter of about 64 mm accommodated in a
cartridge. This magneto-optical disc can store about 74
minutes of audio data when ATRAC (Adaptive Transform
Acoustic Coding) for audio is used as audio compressing.

The audio dubbing system 1 records audio data
compressed by ATRAC onto the disc D, so that the audio .data
of the content to be stored in the server 12 is compressed
by ATRAC beforehand and the audio dada thus compressed 'is
recorded directly onto the optical disc D without use of a
decoder and an encoder (hereafter, the audio data
compressed by ATRAC is referred to as ATRAC data).
Consequently, the connection cable 2 for transmitting audio
data from the audio sending module 10 to the recording
module 20 transmits ATRAC data. It should be noted that
the connection cable 2 also transmits control commands and
command data (Command) such as TOC information of the disc
D, which will be deécribed later.

The following describes the format of the data

recorded on the disc D (or a Mini Disc) for use in the



reproduction processor 43 is supplied to the speaker or the headphones to
be outputted as an audi o signal. The reproduci ng nodul e 41 enabl es audi o
output as a nonitor audio signal for the user to dub audio data. The
conmmuni cation interface 44 is a nodemor a term nal adapter for | SDN
(Integrated Services Digital Network) for exanple. The main controller 11
can access image information, audio information, and text information from
a WWV (World Wde Web) site through the comuni cation interface 44. The
optical disc drive 45 is a device for20 16 re r8d ci ng an(? tical, disc
such as a #hdés GEPLINTEYENAM dr- a%.daf'ﬁerﬁﬁgﬁ ﬁ‘gn‘??oﬂ‘%r €$ dhritSobt ai n,
by means of this optical disc drive 45, inmage information, audio

i nf or mat | oaontrgliest in Mwitmao e lusterdad SHOMNCERRERFS of - eX@hpie The

printer 47 of the associated information . .
disc D, data is written in an integral multiple of this

cluster. When ATRAC data recorded in one cluster is
reproduced, about 2.04 seconds of a audio signal results.

One cluster is composed of a total of 36 sectors
including three linking sectors, one sub data sector, and
32 main sectors (for use in recording ATRAC data and TOC
information). It should be noted that one sector is made
up of 2352 bytes of data.

The linking sector is a sector assigned such that
interleaving of error correction processing is completed
within the cluster because this error correction processing
is based onACIRC (Advanced Cross-Interleaved Reed-Solomon
Code). Namely, the linking sector is a discard sector
provided in consideration of the interleaving in the error
correction processing so that data can be rewritten on a
cluster basis. The sub data sector provides a reserved
area.

The disc D handles 424 bytes of ATRAC data in units
cﬁlled a sound group as shown in FIG. 3C. In this sound
group, 212 bytes of data are assigned to each of the léft
and right channels as shown in FIG. 3D. When the

compressed data in units of this sound group is



reproduci ng nodul e 46 prints inmage information or text information supplied
fromthe main controller 11. The display nonitor 48 displays inage
i.-nformati on and text information supplied fromthe main controller 11. It
shoul d be noted that the display nonitor 48 may be the indicator 14 of the
audi o sendi ng nodul e 10. The speaker 49 outputs audi o information supplied
fromthe main controller 11. It should be noted that the speaker 49 nay be
t he speaker or the headphones that owput an audi o signal outputted from

t he reprodycing nodule 41. The seryer 12 s es_th AT C data of plural
pi eces of aﬁﬁ? eﬁie‘ges‘%q*iao&ﬂ“a"ﬂ ntrhe gg%vﬁ?’“ﬁ &5 dett or each
pi ece of content, list of a portiqn of the ATRAC data so that this

portion na?n‘Berh%ti’ﬁ‘t‘Eﬁ%IH‘%?eﬁst potadnedrs THEPRi ol (RS G slatdi ng

nodul e 41 to be recorded. The server 12 also stores, for each piece of
content, aCPRERSRERG D204 hyitest Of datanat Teohe drereyfPegific, 512

samples x 16 bits x 2 channels/8 = 2048 bytes. These 11
sound groups comprise 2 sectors as shown in Figs. 3B and

3C.

3. U-TOC

The recording area of the disc D is divided into a
program area in which ATRAC data is recorded, a U~TOC (User
Table of Contents) in which control data for controlling
the audio data recorded in this program area is recorded,
and a P-TOC (Pre-mastered Table of Contents), which is a
lead-in area.

In the disc D, a particular piece of music can be
erased or edited only by rewriting U-TOC information, which
is control information, without erasing actual audio data.
For example, if the third piece of music is to be erased
from the disc D in which a total of five pieces of music
are recorded, the third piece of music becomes
unreproducible by controlling as a recordable area the slot
recorded with the start and end addresses of the third
piece of music. In other words, to record ATRAC data onto

the disc D, this U-TOC information must be rewritten at the



17 image of that nusic. The server 12 also stores text data such as the

| yrics of each content and the history of the creator for exanple. |If such
a creator photograph or a notion picture is stored on a video CD or an
fnternet hone page, the server 12 also stores the chapter nunber of such a
video CD or the address of URL (Uniform Resource Locator). Nanely, the nmain
controller 11 can obtain inmage informati on and character information for
each piece of content as the associ atZ2l i nformati on and out put an i nage and

atext fra h soci te% Laformati,on r roqfci dule in the form of
print, disp ey,%%? ’au&?‘& 8i?ﬁglﬁgeﬁi.es?ﬁﬁg?%le%ef Bgrlggcmdlﬁ:héhﬂl&@k sel ect ed
by the usq%%onto Q@ﬁ%jsc.ﬁ, t.he g&ig copfroller 11 supplies a
pr edet er mitred Ot o Nird ARRKRLGA 3UGHP (98 &5 AgdneatPe 41 when
suppl yi ng the ATRAC dat% fromthe server 12 to the recordi ng nodul e 20.
This al | o' eSS &) 180 hereptter orefersedito s fy trackr de@h@ntrackhe
recordi ng nodule 20 is recording the ATRAC data. However, because the ATRAC
data is cdfpredddd &f AUpic forferspmpie Rnd corrgspendsnte thermpsibduce t he
entire music while recording the sane
content to be provided by the above-mentioned audio dubbing
system 1.
The U-TOC on the disc D can use 32 sectors, U-TOC
sector 0 through U-TOC sector 31. Of these sectors,
sectors 0 through 4 have already been specified. The U-TOC
sectors 0, 1, 2, and 4 will be described in detail.
FIG. 4 shows data to be recorded in U-TOC sector 0.
For convenience, the data recorded in U-TOC sector 0 is
divided into l-byte slots. Each slot is identified by a
value (x) 0 to 587 along the vertical axis in FIG. 4 and a
slot number (y) 1 to 4 along the horizontal axis; namely,
(¥ = row, y = number). This holds true with U-TOC sector 1
and on.
U-TOC sector 0 is recorded with 12 byte of header
data followed by "Cluster H," "Cluster L," and "Sector"
indicative of address information of TOC sector 0 in 3
bytes starting from slot (row 3, number 1). Identification
code "Mode" indicative of a mini disc system is recorded in

slot (row 3, number 4). Starting from slot (row 7, number

1), "Maker code" indicative of the manufacturer of this



cannot reproduce all the-data with respect to tine. Nanely, a piece of
nmusi ¢ that plays for five mnutes for exanple takes about one m nute for
recording, so that only one mnute can be used for nonitoring. Therefore,
the main 18 controller 11 extracts a part of the ATRAC data to be
recorded and supplies the extracted part to the reproduci ng nodul e 41. The
ATRAC data to be supplied to the reproducing nodule 41 is the extracted
portion such as the prel ude, digest pgidge, or postlude for exanple of a

pi ece of SIC hj, rac q, e t he. se 1 eforehand
Al so, data ﬁﬁ? Bfré@?i%i %PN ﬁg %ﬁﬁw@?ﬂ%}a.{ éhﬁe Mted nay
be supplieg_to the repro UCIn nodul e 41 fo %gwﬁﬁédata I ncl udes
anot her pi eBELr8F THRT & oy thee trpg BP ?rt i35S pe |

recorded. In FIG 1, the server 12 i s arranged in the audio
track of the disc D, and "Last TNO" indicative of the track

number of the last track are recorded. In slot (row 8,
number 4), "Used Sectors" indicative of sector usage status
is recorded. 1In slot (row 10, number 1), "Disc Serial No"
indicative of the serial number of the disc D is recorded.

Starting from slot (row 11, number 1), "Disc ID"
indicative of disc ID number, "P-DFA (pointer for defect
area)," a pointer indicative of a slot recorded with the
start address of an area for recording address information
of a defect caused on the disc D, "P-EMPTY (pointer for
empty slot)," a pointer indicative of slot usage state, and
“"P-FRA (pointer for free area)," a pointer indicative of a
slot recorded with the start address of an area for
controlling recordable areas are recorded. Subsequently,
"P-TNOn," a pointer indicative of a slot recorded with the
start address of each track recorded on the disc D is
recorded up to slot (row 75, number 4) inclusive. In this
pointer, n is an integer 1 to 255 and denotes the number of
each track. For the track control pointer P-TNOn, P-~TNOO
through P-TNO255 are prepared, allowing up to 255 tracks to
be recorded on the disc D.

Starting from slot (row 78, number 1), the start



sendi ng nodul e 10. Alternatively, the server 12 may be arranged in a

renotely | ocated

I nformation center for exanple. In this case, the main

controller 1, the indicator 14, the operator panel 13, and the recording

modul e 20 may be
renote server 12
M ni Disc The fol
be both recorded

specified in,the
medi um (t h%‘?%ﬁ% S

arranged in one housing to nmake conmuni cation with the

by neans of |SDN or tel ephone line. 2. Cluster format of

| om ng descri bes a magnet o-optical disc on which data can
and reproduced the24 19 magnet o- optical di sc being

(57 FACIL ok { KRR oA IRERP A P By s EECK, Link |

magnet o- opt i cal dlsc called a Mni Disc for use as the disc Din the

present e

HAE19n LinksEar @AgtRRakulPHRVRAF] ZLCREHRS &H Y 8about 64 mm

accomodat ed in a cartridge. This magneto-optical disc can store about 74

bytes

slots (

being one table. U-TOC sector 0 has 255 x 4 x 2

255 tables) in which these start and end addresses

are recorded. In each table, the start and end addresses

of the track indicated by the corresponding pointer are

recorded. The values recorded in the above-mentioned

pointer

the 255

s P-DFA, P-EMPTY, and P-FRA each indicates one of

slots.

The start and end addresses in each slot are

represented by data of 3 bytes = 24 bits as shown in FIG.

5. These start and end addresses are composed of a cluster

address

6 bits,

bits as

in the first 14 bits, a sector address in the next
and a sound group address in the last 4 bits.
The track mode is represented in data of 1 byte = 8

shown in FIG. 6. This track mode is recorded with

recording protect information at bit 1, duplication protect

information at bit 2, generation information at bit 3,

audio information at bit 4, erase storage information at

bits 5 and 6, monaural or stereo information at bit 7, and

emphasis information at bit 8. Namely, this track mode

stores associated information unique to each track.

The link information P-Link is a pointer that

indicates, if a same track is not recorded on the disc D in



m nut es of audi o data when ATRAC (Adaptive Transform Acoustic Coding) for
audio is used as audi o conpressing. The audi o dubbing system 1 records
audi o data conpressed by ATRAC onto the disc D, so that the audi o data of
the content to be stored in the server 12 is conpressed by ATRAC bef or ehand
and the audi o dada thus conpressed is recorded directly onto the opti cal
disc D without use of a decoder and aqgﬁncoder (hereafter, the audio data
conpressed by ATRAC is referred to as RAC data). Consequently, the

connection_c . r fransmtting audio data from the, audi o sendi ng
modute 10 2 ORGP A4 Ml ML A b ERRORICH TeCo I o e
noted that.th connec%{pn cabl e écéhso transmts control commands and
command dat® MRERPAE R128 PECEPR! BLAGL Potlo? FIRFXRER MANNgHi.ch will be

described |ater. The follow ng describes the format of the data recorded on
the di sc DFYR whighisygrdc pddgsesgsehennekt datgols. recorded. For :

example, if, in reproducing one track, data recorded from
the start address of the table of slot (row 586, number 1)
must be reproduced subsequent to the end address
represented in the table from slot (row 78, number 1), the
link information Link-P of slot (row 80, number 4)
indicates slot (row 586, number 1).

Namely, on the disc D, data need not always be
recorded in a continuous form, or in a continuous data
stream; a sequential data string may be recorded in a
discrete manner. Discrete recording also indicates the
continuity of data by this link information P-Link. 1In
reproduction, storing the read data into memory once and
making the rate of writing to memory faster than the rate
of reading from memory can reproduce the continuous data
without interruption.

When data shorter than a recorded program is
written over recorded data, an excess portion need not be
erased and can be specified as a recordable area (P-FRA)
for efficient recording.

The following describes a method of linking

discrete areas by use of an example of the pointer P-FRA,



audi o dubbing system 1. The data recorded on the disc Dis controlled in
units of cluster as shown in FIG- 2. On the disc D, data is witten in an
integral nmultiple of this cluster. Wien ATRAC data recorded in one cluster

i s reproduced, about 2.04 seconds of a audio signal results. One cluster is
conposed of a total of 36 sectors including three linking sectors, one sub
data sector, and 32 main sectors (for use in recording ATRAC data and TOC
information). It should be noted tha% one sector is nade up of 2352 bytes
of data. The linking_sect s a_sect8r assigned su%h that interl eaving of

error corre cuhor’rspf"‘o&'«?SSFarabiﬁ Lot P FIREENRe T ELfer 7heckfise this

error correction _processing.is,.based on Qg%;@ Advanced Cross-Interl eaved
Reed- Sol o [58] ?rNgﬁEBQ,lFaép??¥ﬂﬁrﬂf Stard pogitigrdofckher provi ded
in consideration of the interleaving in the error correction processing so
that dat aSd@t sentERlilingnthe reeoxdahle raas ofTH=TOGH datmecerded provi des
a reserved area. The disc D handles 424 bytes of ATRAC data in units called
a sound ghd¢h Q3hsKberadacingl) O |erample s aeegss is first made to

the slot corresponding to this 03h. It should be noted
that 03h indicates an area (a table) of 8 bytes from the
slot (row 82, number 1).

The value of the pointer indicates a particular
slot by performing predetermined computation by use of the
value. Namely, let the pointer value be P, then a byte
position is indicated as 304 + P x 8. Therefore, the
abové—mentioned 03h is 304 + 3 x 8 = 328, which is
equivalent to the byte position (82 x 4 = 328) of slot (row
82, number 1). Each pointer and each link information
specify a slot of this form.

The start address and end address data recorded in
slot 03h indicate the start address and the end address of
one part in a track recorded on the disc. The link
information recorded in slot 03h indicates a slot number
that follows. In this case, 18h is recorded.

A range defined by the start address and the end
address of slot 18h indicated by the link information of
slot 03h is determined a recordable area. 1In addition,

following slot 1Fh described in the link information of



group, 212 bytes of data are assigned to each of the left and right
channel s as shown in FIG 3D. When the conpressed data in units of this
sound group is 21 deconpressed, data equivalent to 512 sanples for the
I eft and right channels is obtained. These 512 sanples of data correspond
to 2048 bytes of data. To be nore specific, 512 sanples x 16 bits x 2
channel s/ 8 = 2048 bytes. These 11 sound groups conprise 2 sectors as shown
in Figs. 3B and 3C. 3. U-TOC The rec@ding area of the disc Dis divided
into a program_area in which ATRAC data is recorded, a U-TOC (User Tabl e of
Cont ent s) S1Pti8dn @okpprge dafined by dfhe o435ty addressdapddshe endor ded in
this programarea is recorded, and a P-TOC (Pre-mastered Tabl e of

Cont ent s) adgwess of glpsadFhnigrdetermined ajixgcaydaplgapreaul ar pi ece of

nmusi ¢ can be
Further, following slot 2Bh described in the link

information of slot 1Fh, a range defined by the start
address and éhe end address of slot 1Fh is determined a
recordable area. Thus, slots are followed by following the
slot addresses recorded inlthe link inforﬁation until the
link information becomes 00h.

Thus, starting from the slot indicated by pointer
P-FﬁA, slots are followed until the link information
becomes null (= 00h), thereby linking parts, which are free
areas discretely recorded on the disc, in memory. In the
above déséription, pointer P-FRA is used for example.
Pointers P-DFA, F-EMPTY, P-TNOO through P-TNO255 can also
link discretely recorded parts. For example, in the case
of pointers P-TNOO through P-TNO255, parts discretely
recorded on the disc, which constitute one track, can be
linked in memory.

FIG. 8 shows data to be recorded in U-TOC sector 1.
In U-TOC sector 1, the titles of tracks recorded in the
program area and the tile of the entire disc are
controlled. The title of the entire optical disc D
provides information such as an album title and a performer

name if the track to be recorded is audio data, the title



erased or edited only by rewiting U TOC i nformation, which is control

I nformati on, w thout erasing actual audio data. For exanple, if the third
pi ece of nusic is to be erased fromthe disc Din which a total of five

pi eces of nusic are recorded, the third piece of nusic becones

unr eproduci ble by controlling as a recordable area the slot recorded with
the start and end addresses of the third piece of nusic. In other words, to
record ATRAC data onto the disc D, tRBs U-TOC information must be rewitten

at the . time, .The follow escribges, t he TOC. It should be
not ed that‘%n% S itnr% &e]é’@die@u f"l;gf‘g ?’éc%rgﬁﬁi%n‘?gl?‘ﬁemd'i sc Dis
hereafter referred, o as a t.rack. The track i unit, of nmusic fqr exanple
and corresponds tC)Q§ﬁ§9ﬁﬁﬁ(?d%&ﬁpﬁﬁﬂoPoogeeﬁ?gvf%ﬁéktﬁﬁtqﬁ§Q£§99eiﬁentioned
audi o dubbing system 1. The U-TQC on the disc D can use 32 sectors, U TOC
sector 0 tér éES?@ﬁQﬂhM’P9EPtEF Pnt¥angERiBeing 1 to 255) from

slot (row 12, number 2). If there are too many characters,
the character information is recorded over plural linked
slots by use of link information.

FIG. 9 shows data to be recorded in U-TOC sector 2.
In U-TOC sector 2, the recording date for each program
recorded in the program area is controlled in the same forﬁ
as that of the above-mentioned U-TOC sector 0. Namely, the
recording date and so on of each track are recorded in a
slot indicated by pointer P-TRDn (n being 1 to 255) from
slot (row 12, number 2).

FIG. 10 shows data to be recorded in U-TOC sector
4. In U-TOC sector 4, the title of each track recorded in
the program area and the title of the entire disc are
recorded as with U-TOC sector 1. However, U-TOC sector 4
is set as a recording area for character information based
on kanji and European characters as fonts. The form of
control is the same as that of the above-mentioned U-TOC
sector 1. To indicate the type of the recorded characters,

“char code" is recorded in slot (row 10, number 4).

4. Audio data transmission method



sectors O through 4 have already been specified. The U TOC sectors 0, 1, 2,
and 4 will be described in detail. FIG 4 shows data to be recorded in

U TOC sector 0. For convenience, the data recorded in U-TOC sector 0 is
divided into 1-byte slots. Each slot is identified by a value (x) 0 to 587
along the vertical axis in FIG 4 and a slot nunber (y) 1 to 4 along the
hori zontal axis; namely, (x = row, y29 nunber). This holds true with U-TOC
sector 1 and on. U-TOC sector O is recorded with 12 byt e of header data

foll owed by "C us : t d." o nd| t|v of address
| nf ormation of T secliitollo i §eﬁ£F ggt ar&i ng:L rﬁeﬂao %\ﬁ %’ nunber

| dent i o) o cative of m disc s sten1|s recor ded
| n sl ot (r%*ﬁ%fte({]rﬁye “%tlgr ﬂlﬁb 1Bg FY TR "6%117 I1Gs pvaker

code" i ndigcati.ve .of the manuf agt urer o S. 2 i sc D, "Nbdel code"
i ndi cati vet of" R FHPMS EfQFﬁé S?QCC??Stltutlon ot the recording

module 20 shown in FIG. 1.

As shown, the recording module 20 comprises a
memory controller 21 supplied with data from the audio
sending module 10 to control a RAM (Random Access Memory)
22, an encoder/decoder 23 for encoding and decoding data, a
magnetic head drive 24 for driving a magnetic head 25, an
optical pickup 26 for radiating a laser beam onto the disc
D and sensing the reflected beam, an RF amplifier 27 for
reproducing from the reflected beam sensed by the optical
'pickup 26 a focus error signal (FE), a tracking error
signal (TE), and a magneto-optical reproduction signal
(MO), an address decoder 28 for reproducing a sighal
corresponding to a groove wobble formed in a guide groove
of the optical disc based on a push-pull signal (PP) from
the RF amplifier 27 to decode an absolute address, a
spindle motor 29 for rotably driving the disc D, and a
threading mechanism 30 for driving the optical pickup 26 in
the radial direction of the disc D.

Further, the recording module 20 comprises a servo
circuit 31 for controlling focus servo, tracking servo,

threading servo, and spindle servo based on the focus error



"First TNO' indicative of the track nunber of the first track of the disc
D, and "Last TNO' indicative of the track nunber of the last track are
recorded. In slot (row 8, nunber 4), "Used Sectors" indicative of sector
usage status is recorded. In slot (row 10, nunber 1), "Disc Serial No"

I ndicative of the serial nunber of the disc Dis recorded. Starting from
slot (row 11, nunber 1), "Disc ID' indicative of disc |ID nunber, "P-DFA
(pointer for defect area),"” a pointeBOindicative of a slot recorded with

the start address an area for recording addre j nf.ormati.qQqn of a defect
caused on ﬂ%n%'rssg%h aﬁ%?reﬁgi"ﬂﬂe?r?‘gf Tt 54']3{)) suppligdn er
I ndi cative_of sl ot us%gs state, and "P-FRA (ﬁ@inter faor free area)," a

i $¥st

poi nter i nchFRR RF aypdifiere24, aed QuoLigE Ss £8F an area for
controlling recordabl e areas are recorded. Subsequently[ "P-TNOn, " a

poi nt er i rRAREEGIEnG thesmemory¥c6patHCIeR $he Wy @nagdarddecedesach track
recorded on the disc Dis recorded up to slot (row 75, nunber 4) inclusive.
In this pddd énd fhes sgrvoncdgenit 8b.255 and denotes the number of each
track. For the track control pointer P-TNOn, P-TNQO through P-TNO255 are
prepared, allow nFhgpoptigeld pickup 26 radiates a laser beam from a

laser diode to the optical disc D through an objective

lens. The optical pickup 26 also senses the laser beam

reflected from the disc D by means of a photo detector and

supplies the detected current to the RF amplifier 27. The

RF amplifier 27, based on the detected current supplied

from the optical pickup 26, generates a focus error signal

(FE), a tracking error signal (TE), a magneto-optical

reproduction signal (MO), and a push-pull signal (PP). The

RF amplifier 27 supplies the generated focus error signal

(FE) and tracking error signal (TE) to the servo circuit

30, the generated'push-pull signal (PP) to the address

decoder 28, and the generated magneto-optical reproduction

signal (MO) to the encoder/decoder 23.

The servo circuit 31, based on the supplied focus

error signal (FE) and tracking error signal (TE), drives

the objective lens through a biaxial mechanism of the

optical pickup 26 to perform tracking and focus servo

control on the laser beam to be radiated onto the magneto-

optical disc. The servo circuit 31, based on the tracking



be recorded on the disc D. Starting fromslot (row 78, nunber 1), the start
24 address of each track, the end address of each track, link information
link-P, and track node are recorded with 8 bytes being one table. U TCC
sector 0 has 255 x 4 x 2 slots (255 tables) in which these start and end
addresses are recorded. In each table, the start and end addresses of the
track indicated by the corresponding pointer are recorded. The val ues
recorded in the above-nentioned poi ntets P-DFA P-EMPTY, and P-FRA each

e T opr o<HREn PR 4180 +aoRFYES tho EhreRtifs aetiirianna 2 These
start and end. addresses, .are conposed of cluyster address in the first 14
bits, a s&ﬁ]%ro%ﬁgfg 79t ﬁ@rﬁngxf’oﬁtﬁ?}zl?y a‘#ﬂl @Pisas BdgkeBs in the
ast 4 b A AR TP The 2aa Rl SEreStidn o e aitc b The

servo circuit 31, based on a spindle error signal supplied

from a detector, not shown, for detecting the rotation of

the disc D, performs spindle servo control to drive the

spindle motor 29 such that the disc D is kept a constant

linear velocity (CLV).

The address decoder 28 reproduces address

information from a so-called wobble signal (the push~pull

signal PP) corresponding to the wobbling groove formed in

the guide groove of the optical disc D.

The encoder/decoder 23, as processing of

reproducing signals from the disc D, digitizes the magneto-

optical reproduction signal (MO) supplied from the RF

amplifier 27, demodulates the digitized signal based on EFM

{(Eight-to~Fourteen Modulation), and decodes the demodulated

signal based on CIRC (Cross Interleaved Reed-Solomon

Coding). The encoder/decoder 23, as processing for

recording signals onto the disc D, adds an error correction

code based on CIRC to a recording signal supplied from the

memory controller 21 and modules the resultant signal based

on EFM, supplying the resultant modulated signal to the

magnetic head drive 24.



bits as shown in FIG 6. This track node is recorded with recordi ng protect
information at bit 1, duplication protect information at bit 2, generation
information at bit 3, audio information at bit 4, erase storage information
at bits 5 and 6, nonaural or stereo information at bit 7, and enphasis
information at bit 8. Nanely, this track node stores associated information
uni que to each track. The link information P-Link is a pointer that
indicates, if a sane track is not red@ ded on the disc Din 25 a

continuous data s am_ n ly,a_sape.tr i s..recqrded in the recqrding
area of the disc Brhl%n%gg&%g‘éfepgaﬁaﬁﬁ% ?a?‘to#ﬁs%elsch hg mpgn %&Feé@aghe next
data is r rded., For .exanpl e, .if, ipn reproducing, one track, data recorded
fromthe rqasf(?droé’sﬁ‘&f g@ﬁgrf%geswnifﬁuqq ,onhﬁ'ﬁ‘ﬁer 1) must be
reproduced subsequent to the end address rgﬁ%gsented in the table from sl ot

(row 78, rRRfsierydecoder| 23k tonfpPhiat d Jredyiaton magnetic: §§e8d, taunber 4)

the disc D for signal recording. In recording the signal,
the optical pickup 26 performs high-level laser output so
that magnetic field information is held on the recording
surface of the disc by the-magnetic head 25.

The memory controller 21 controls ATRAC data to be
stored in the random access memory 22. To be more
specific, the memory controller 21 stores the ATRAC data
supplied from the audio sending module 10 into the random
access memory 22 temporarily and then supplies the ATRAC
data to ‘the encoder/decoder 23. The system controller 32
controls the recording module 20 in its entirety; for
example, the memory controller 21, the encoder/decoder 23,

‘and the servo circuit 31. The system controller 32 also
controls the circuits that transfer control data with the
audio sending module 10, which will be described later in
detail.

Thus constituted, the recording module 20 of the
audio dubbing system records the ATRAC data supplied from
the audio sending module 10 onto the disc D.

The following describes a method of transferring

data between the audio sending module 10 and the recording



I ndi cates slot (row 586, nunber 1). Nanely, on the disc D, data need not

al ways be recorded in a continuous form or in a continuous data stream a
sequential data string nay be recorded in a discrete manner. Discrete
recording also indicates the continuity of data by this link information
P-Link. In reproduction, storing the read data into nmenory once and naki ng
the rate of witing to nenory faster than the rate of reading from nenory
can reproduce the continuous data wBBhout interruption. Wen data shorter

than a recgsgieth | i3 e , ' S ortion
need no[ E@éerasgj&ggn%mcﬂaez a‘ggfggggpp}{gg % ggél?ego%% Ire&aér%é%%P%PpRA) for

efficient rgeording. ol.l,eW ng describes a nethod of |inking discrete
areas by uf‘se ol diair%*ge%(h-agrzr%gfeh (:)L %t'he poi nter P-FRA, 26 which is a

. recor dabl e area, Vfﬂr} r1zhreefa%rdeirclac%ui;%irFxlgGsthexluf1, the connection cable
2 is arranged between the audio sending module 10 and the
recording module 20. As shown in FIG. 12A, this connection
cable 2 is composed of an ATRAC line 2a for transmitting
ATRAC data from the audio sending module 10 to the
recording module 20 and a Data Req line 2b for transmitting
an ATRAC data request signal (Data Req) from the recording
module 20 to the audio sending module 10.

Over the ATRAC line 2a, the ATRAC data
corresponding to the content stored in thg server 12 is
transmitted from the main controller 11 of the audio
sending module 10 to the memory controller 21 of ‘the
recording module 20. It should be noted that tﬁe ATRAC
data is transmitted in units of predetermined size
according to the size of the random access memory 22 of the
recording module 20. Over the Data Req line 2b, a request
signal (Data Req) is transmitted from the system controller
32 of the recording module 20, requesting the main
controller 11 of the audio sending module 10 for ATRAC
data. Namely, because the ATRAC data is transmitted in
units of predetermined size, the recording module 20, if

the ATRAC data already transmitted and read in the random



the pointer P-FRA indicative of the start position of the slot controlling
the recordable area of UUTOCO is recorded with 03h (hexadecimal) for
exanpl e, access is first nade to the slot corresponding to this 03h. It
shoul d be noted that 03h indicates an area (a table) of 8 bytes fromthe
slot (row 82, nunber 1). The value of the pointer indicates a particular
sl ot by perform ng predeterm ned conpgutation by use of the value. Nanely,

| et the pointer value be P, then a byte position is indicated as 304 + P x

8. Ther ef 3h whi ch

caui val ont 25 RCTBURLY 22, W i phen, e isteh 3" sfe afsEp8n “numper 1).
Each t k_inf ti f_t f Th
S?SrtpShSrééepiﬁasiﬁﬁlah%%%%%% SPRER Réad B %a%% 2ate the start
address and the end ress of one part, in ck recorded on the disc.
The 1ink |ﬁFBFﬁﬂ9|%ﬂ %O}QK£;QI¥%Qq9§q5§H Pﬁ&ch?Eg a sl ot number that

follows. In this case, 18h is recorded. A range defi ned E¥ the start
address and the ent Rticwlay relstipmghingbe W@ﬁnb§h%%eA RA@(qQﬁQM’WBtIOH

of and the request signal (Data Req) is shown in a timing
chart of FIG. 12B. If the recording state of the recording
module 20 is normal, the recording module 20 first supplies
a request signal (Data Req) to the audio sending module 10
at time tll. Receiving the request signal (Data Req), the
audio sending module 10 starts supplying a predetermined
amount of ATRAC data to the recording module 20 at time
tl12. Then, receiving the ATRAC data, the recording modulert
. 20 stops supplying the request signal (Data Req) at time
t13.
If the recording state of the recording module 20
| is abnormal, the request signal (Data Req) is not supplied
from the recording module 20 to the audio sending module 10
as shown at time tl4 to time tl5. Consequently, the ATRAC
data is not supplied from the audio sending module 10 to
the recording module 20. It should be noted that the audio
sending module 10, if the request signal (Data Req) is not
supplied from the recording module 20 within a
predetermined time, discontinues the recording processing.

If the recording module 20 supplies the request



slot 03h is determned a recordable area. In addition, follow ng slot |Fh
described in the link information of 27 slot 18h, a range defined by the
start address and the end address of slot 1Fh is determ ned a recordabl e
area. Further, following slot 2Bh described in the Iink information of slot
1Fh, a range defined by the start address and the end address of slot 1Fh
is determ ned a recordable area. Thugs; slots are followed by follow ng the
sl ot addresses recorded in the link information until the link information

becones 0MignklS(DataaReiq)g blattodobBenst oted @i aties AMRAROIdAkar fRoffRA. Sl ot's
are followed until the link information becones null (= 00h), thereby

linking paghies .auttiicc beida ngr Q@d&&@am%ﬁﬁﬁﬁ%&f&&éﬁﬁt@& E&ﬁedhﬁc’ in
menory. I n the above description, pointer P-F is used for exanple.

Poi nters Ryl iir RMREY 18- THOP1A" evah Ehd NRrcby dloaall Bl ghscretely

recorded parts. For exanple, in the ca
put in a standby state, for example, a recording pause

state, waiting for the ATRAC data. Then, when the ATRAC
data comes, the recording module 20 starts writing the
data as shown at time tl17. It should be noted that, if the
write standby state continues for a certain period of time,
thé audio dubbing system 1 determines that some trouble has
occurred and discontinues the processing.

Thus, in the audio dubbing system 1, the recording
module 20 issues é request signalﬁ(Data Req) to the audio
sending module 10 for ATRAC data and the audio sending
module 10 sends the requested_ATRAC‘datajto the recording

module 20, thereby providing reliable ATRAC data recording.

5. TOC information transmission method

The audio dubbing system 1, as shown in FIG. 12a,
has a command line 2c for transmitting command data such as
a control command and TOC information from the audio
sending module 10 to the reéording module 20 and an ACK
line 2d for transmitting an acknowledge signal (ACK) for
the command data to be supplied from the recording module

20 to the audio sending module 10.



of pointers P-TNOO t hrough P-TNO255, parts. discretely recorded on the disc,
whi ch constitute one track, can be linked in nenory. FIG 8 shows data to
be recorded in U-TOC sector 1. In U-TOC sector 1, the titles of tracks
recorded in the programarea and the tile of the entire disc are
controlled. The title of the entire optical disc D provides information
such as an albumtitle and a perforneggnane if the track to be recorded is
audi o data, the title 28 of each track being equivalent to a title of
musi c. Character iTieoroontriamd dfineagb trankmiss reQOriefbrmatdcs ot i ndi cat ed
- by pointer P-TNAn (n being 1 to 255) fromslot (row 12, nunber 2). If there
are t 0o megenexwielbyr thet haiahaoaerol1enf 01 NGt i e ifudier sef@dngver pl ural

| i nked sl ots by use of link information. FIG 9 shows data to bé recorded
in UTCC sesdulle 2.0 lahdUchbimaf8CHBEa 2subhCas eat 4l i LAY e thel afgRR Program

data of each content to the system controller 32 of the

recording module 20. The ACK line 2d transmits an

acknowledge signal (ACK) indicative of the end of

processing from the system contréiler 32 of the recording

module 20 to the main controller 11 of the audio sending

module 10 when the recording module 20 has ended the

processing based on the command data.

A particular relationship between the command data
and the acknowledge signal (ACK) is shown in a timing chart
of FIG. 12C. First, the audio sending module 10 supplies
predetermined command data to the recording 20 at time t21.
When the command data has been supplied, the recording
module 20 performs processing based on the supplied command
data at time t22. When this processing based on the
command data has ended, the recording module 20 supplies an
acknowledge signal (ACK) to the audio sending module 10 at
time t23. Then, when this acknowledge signal (ACK) has
been supplied, the audio sending module 10 supplies a reset
command to the recording module 20 at time t24. When the

reset command has been supplied, the recording module 20

stops supplying an acknowledge signal (ACK) at time t25.



recorded in the programarea is controlled in the same formas that of the
above-nentioned U-TOC sector 0. Nanely, the recording date and so on of
each track are recorded in a slot indicated by pointer P-TRDn (n being 1 to
255) fromslot (row 12, nunmber 2). FIG 10 shows data to be recorded in
U- TOC sector 4. In U TOC sector 4, the title of each track recorded in the
program area and the title of the enBzre disc are recorded as wth U TCC
sector 1. However, U-TOC sector 4 is set as a recording area for character
i nf or mat i okt vl d ek agtiedatdiakyr dfethe chommand rdatss HasntbeenThe f or m of
control is the same as that of the above-nentioned U TOC sector 1. To
i ndi cat e tswpplyjiesl,ofthchauddoosdadingamadtbe s10 "disromddeiesi £heecor ded in
slot (row 10, nunber 4). 4. Audio data transm ssion nethod 29 The
fol | owi ng piesesssiesy andessi RbeOpekAbWDEdde Sigradequioxd By kappaydio dubbing
system1l wth reference FIG

from the recording module 20 for a certain period of time,

determining that some trouble occurred.
The command data to be supplied from the audio
sending module 10 to the recording module through the

command line 2c¢ are listed in table 1 below.

[Table 1]
'COMMAND NAME | COMMAND DATA FUNCTION
(1 BYTE)

SETUP 01 ’ PUT THE RECORDING MODULE 20 INTO
RECORDING PAUSE STATE.

START 02 START RECORDING.

STOP 03 END PROCESSING.

TOCO0info 04 TOC SECTOR 0 INFORMATION (TRACK SIZE,
TRACK MODE)

TNO 0s SPECIFY TRACK NUMBER.

ACK-RESET 08 ACK RESET.

ALRIGHT 0b CHECK RECORDING STATE.

Title 83 TITLE INFORMATION.

A setup command (SETUP) puts the recording module

20 into a recording standby state, namely a recording pause



11 which shows a detailed constitution of the recording nodule 20 shown in
FIG 1. As shown, the recording nodule 20 conprises a nenory controller 21
supplied with data fromthe audi o sending nodule 10 to control a RAM
(Random Access Menory) 22, an encoder/decoder 23 for encodi ng and decodi ng
data, a magnetic head drive 24 for driving a magnetic head 25, an optical
pi ckup 26 for radiating a | aser beamgnto the disc D and sensing the
reflected beam an RF anplifier 27 for reproducing fromthe refl ected beam

sensed by diaeeQpt wheh BhekUBeLfp acdififiditd SfSEIURYI Q.!SalsuFEEieda thacking error
signal (TE), and a magneto-optical reproduction signal (M), an address

decoder 2§dhrditR fBHG18928 $& IHEE ﬁprﬁt@s&@wﬂgu@oﬁaugéogugw@bbl e formed
in a guide groove of the optical disc based on a push-pull signal (PP) from

the RE amghld 8kup chiindfiofiendh PIRD ¢ty it 95byed sBuAdhgegoLgr 29 for

rotably driving t and a ding nmechani sm 30 for I'ving the

optical pikcky .n the radial direction of the disc D. Further, the

recor di ng noddle conprises a servo circuit or controlling focus
di 'b(é%g’fa%%& i ses ircuit 31 f Iling f

servo, tracking SEivo., . t command (START) starts instructs starting

of ATRAC data. When the start command (START) is issued,
the recording module 20 starts recording the ATRAC data
onto the disc D. The start command (START) is given in 1-
byte "02" data to be specific.

The stop command (STOP) instructs ending of the
processing being perfofmed by the recording module 20 based
on another command. When the stop commagd (STOP) is
issued, the recording module 20 stops the recording
processed started by the start command (START) for example.
The stop command (STOP) is given in l-byte "03" data .to be
specific.

The TOCO info;mation command (TOCO0info) instructs
recording-informatiéﬁ'ogto TOC secto; 0 of the disc D.

When the TOCb information command (TOCOinfo) and
information of.track size and track mode following this
command are supplied, tﬁe recording'module 20 obtains the
start and énd éddresses of the recorded ATRAC data from the
track size and records the TOC data in U-TOC sector 0.

Primarily, the information of U-~TOC sector 0 is



t hreadi ng servo, and spindle servo based on the focus error 30 signal
(FE) and the tracking error signal (TE) supplied fromthe RF anplifier 27
and a systemcontroller 32 for controlling the nenmory controller 21, the
encoder/decoder 23, and the servo circuit 31. The optical pickup 26

radi ates a | aser beamfroma | aser diode to the optical disc D through an
obj ective lens. The optical pickup 289l so senses the | aser beamreflected
fromthe disc D by neans of a photo detector and supplies the detected
current tgeneratedaiy ithieere2drdihe mbdabel20 imskY orbancaexenutbd det ect ed
current supplied fromthe optical pickup 26, generates a focus error signal
(FE), a tresiomijney opersitgoal apdBrhe ainfonedtniaptilmsl geapradedt ign si gnal
(MDD, and a push-pull signal (PP). The RF.anplifier 27 supplies the

gener at ed ferwirtled oo thegdbc(BE) BoWeveRckiMaIRy MORAS dadh 6FfE) to the

servo circuit 30, the generated push-pull signal (PP) to the address
plural pieces of content are supplied from the audio
sending module 10 for example, the data of one of the
plural pieces of content is supplied to the recording
module 20 as a data stream. Therefore, the recording
module 20 cannot correctly generate the track information
of TOC sector 0. Consequently, a data size indicative of
the stream length of the data corresponding to each conten£
and a track mode are supplied from the audio sending module
10 as the TOCO. information command (TOCOinfo). Based on
the informatioh indicated by the TOCO information command
(TOCOinfo), the ;ecording module 20 generates the
information of U-TOC sector 0 to be recorded on the disc D.
The TOCO information command (TOCOinfo) is given in 1-~byte
"04" data to be specific.

The track number command (TNO) specifies the track
number of the ATRAC data to be recofdedf When the track
number command (TNO) and a track number following this
command are supplied, the recording module 20 performs
processing for a subsequent title command for example onto

the specified track number. The track number command (TNO)

is given in l-byte "05" data to be specific.



decoder 28, and the generateéed magneto-optical reproduction signal (M) to

t he encoder/decoder 23. The servo circuit 31, based on the supplied focus
error signal (FE) and tracking error signal (TE), drives the objective |ens
t hrough a bi axi al mechani sm of the optical pickup 26 to performtracking
and focus servo control on the | aser beamto be radiated onto the magnet o-
optical disc. The servo circuit 31, based on the tracking 31 error
signal (TE), drives the threading na@hanisn130 to performthreadi ng servo

control by which tfife aRideilcohinhkp (& ﬁEgﬁTgpl X cﬁké% Rl dlpget ! on of

the disc D. The servo circuit 31, b on a e error st ghal “Suppl i ed
froma detg r e n the isc D,
performs spléuddl Q%K\)(S) c tlrlfg tfg&hrgbé gfd{r% ?gSH that the

disc D is KEpt- 8 SOMlnd '(A8RT Rﬁgﬁaf'iy é%p@iedTh%h%d%z%%%dgﬁcOdef 28

repr oduces add:ess
module 20 stops supplying the acknowledge signal (ACK).

The reset command (ACK-~RESET) is given in l-byte "08" data
to be specific.

Recofding state check command (ALRIGHT) checks the
recording state of the recording modulé 20. When the
recording state check command (ALRIGHT) is supplied, the
recording module 20 supplies an acknowledge signal (ACK) to
the audio sending module 10 if the recording is found
normally performed. The record;ng state check command
(ALRIGHT) is given in l-byte "0b" data to be specific.

The title command (TITLE) gives title information
to be recorded on U-TOC sectors 1 and 4 of thé disc D.
When the title command (TITLE) and character string

:\Q information and charac£er data following this command are
supplied, the recording module 20 records the title
information corresponding to tracks onto the U-TOC sectors
1 and 4 of the disc D. The title command (TITLE) is given

in 1l-byte "“83" data to be specific.

6. Audio data and TOC information dubbing operations

The following describes the processing for dubbing



I nformation froma so-call ed wobbl e signal (the push-pull signal PP)
corresponding to the wobbling groove forned in the guide groove of the
optical disc D. The encoder/decoder 23, as processing of reproducing
signals fromthe disc D, digitizes the nmagneto- optical reproduction signa
(MO supplied fromthe RF anplifier 27, denodul ates the digitized signal
based on EFM (Ei ght-to-Fourteen Mdy ation), and decodes the denodul at ed
signal based on CIRC (Cross Interl eaved Reed- Sol onon Codi ng). The

encoder/ dfﬁ}gdﬁ{e %hd % dﬁrb%&?gsgggggﬁ 1%?%(‘5%@&%&@'% WY S BfagESC D,

adds an e cortectl on o to a recording S|gnaF Suppl i ed

fromthe W .(‘hor%tféjl g}ﬁggu&&ﬁbiﬁf %ﬁss\j#]r& alntst%l g;gal based on

EFM supp resu ant ed signa e nagnetlc head drive

o T bl Wl i H1. WLL PER
pieces of content to be recorded from the server 12 onto
the disc D have been selected by user and an initial setup
operation such as loadinglthe disc D into the recording
module 20 has been completed.

In step F101, the audio dubbing system 1 asks the
user whether to perform error check through the indicator
14. Wwhen the user replies through the operator panel 13,
the processing goes to step F102. The error check will be
described later.
In step F102, the audio sending module 10 supplies

a setup .command (SETUP) to the recording module 20 through
the command line 2c. Receiving the setup command from the
audio sending module 10, the recording module 20 sets the

L recording state of the disc D to the recording pause state
and supplies an acknowledgé signal (ACK) to the audio
sending module 10 through the ACK line 2d. 1In step F103,
the audio sending module 10 determines whether the
acknowledge signal (ACK) has been supplied from the
recording module 20. If the acknowledge signal (ACK) is
found supplied, the processing goes to step F105. If the

acknowledge signal (ACK) is not found supplied from the



encoder/ decoder 23 to apply a nodul ation magnetic field to the disc D for
signal recording. In recording the signal, the optical pickup 26 perforns
hi gh-1evel |aser output so that magnetic field information is held on the
recording surface of the disc by the magnetic head 25. The nenory
controller 21 controls ATRAC data to be stored in the random access nenory
22. To be nore specific, the nmenory controller 21 stores the ATRAC data
supplied fromthe audio sendi ng nodul4@ 10 into the random access nenory 22

Syat em conf PP T SRE SATES . ol ?E??%&?%é%%e%“‘338@.9%6’%%6’42?,?."?;3,‘” for
exanpl e, the menor y cggécé)o%ir(g " %%%?t&%]l%nggggéﬁgeﬁg ie and the servo

circuit 31. The sys So con I e clrcuits that
2 AR S SR SRS A o
audi-o dubbin records the ATRAC ta su |ed froomthe audi o sending
nodul e 10 8985f¥h%83*gﬁm[feeﬂﬁ§hQQIQQﬁPng 8eg&§ s %Frﬁﬂ W€ transferring

displays an error message on the indicator 14, ending the

processing.

In step F105, the audio sending module 10 supplies

a start command (START) to the recording module 20 through

the command line 2c. When the start command (START)

command‘has been supplied, the recording module 20 supplies

a request signal (Data Req) to the audio sending module 10

through the Data Req line 2b. When the request signal

(Data Reqg) has been supplied, the audio sending module 10

supplies ATRAC data in a predetermine size to the recording

module 20. When the ATRAC data has been supplied, the

recording module 20 records the data in a free area of the

disc D.

It should be noted that,'if plural tracks namely

plural pieces of content are specified by the user, the

audio sending module 10 supplies the ATRAC data as one

stream to the recording module 20. The recording module 20

stores the U-TOC information of the disc into an external

memory for example beforehand so that the disc D state can

be returned to the state before recording if the recording



data between the audi o sending nodul e 10 and the recording 33 nodul e 20
of the audi o dubbing system1l with reference to FIGS. 12A through 12C 1In

t he audi o dubbi ng system 1, the connection cable 2 is arranged between the
audi o sendi ng nodul e 10 and the recordi ng nodul e 20. As shown in FIG 12A,
this connection cable 2 is conposed of an ATRAC |ine 2a for transmtting
ATRAC data fromthe audi o sending nodule 10 to the recording nodul e 20 and
a Data Req line 2b for transmtting4an ATRAC data request signal (Data Req)

fromthe regorkh i dP P IRs2Gali9ehhe audi o sending nodul e 10. Over the ATRAC
line 2a, the ATRAC data corresponding to the content stored in the server

12 15 o bt e A e SR grag 0 LGS et iy 3l Sapiilngy ooy ©
noted thatgtdie APRC AR hd biBBREELAG Igbds W syl AoRdet §mipeg size
F106, the audio sending module 10 supplies a recording

state check command (ALRIGHT) throﬁgh the command line 2c¢
to check the recording state of the recording module 20.
When the acknowledge signal (ACK) has been supplied from
the recording module 20 to the audio sending module 10 and
the recording state is found normal, the processing goes to
step F107. 1In step F107, the audio sending module 10
checks if the recording has ended. If the recording is
found not ended, then back in step F106, the audio sending
module 10 checks whether the recording is performed.

Lnormally. Namely, in steps F106 and F107, the audio

'sending module 10 checks at a certain time interval whether
the recording is normally performed and the recording has .
ended.

If the recording by the recording module 20 is
found executed abnormally, the processing goes from step
F106 to F104, in which the recording processing is
discontinued. At this moment, in order to return the disc
D to the state before recording, the U-TOC information
stored in the external memory is written to the disc D.

If the recording is found normally executed by the



according to the size of the random access nenory 22 of the recording
nodul e 20. Over the Data Req line 2b, a request signal (Data Req) is
transmitted fromthe systemcontroller 32 of the recording nodul e 20,
requesting the main controller 11 of the audio sending nodule 10 for ATRAC
data. Nanely, because the ATRAC data is transmtted in units of
predeterm ned size, the recording nodule 20, if the ATRAC data al ready
transmtted and read in the random %434 access menory 22 has all been

written torbhe g1 RastPhlg Shd Botakeanssh suaaa;s SPRUAE Yoo Lo 2udi 0

sendi ng no requesting next

et veen sl TR B, " TS P10 D A 0 2o
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signal (Dat d&?énzo éhrough the command line 2c. When the stop
command (STOP) has been supplied, the recording module 20
ends the ATRAC data recording processing. When the stop
command (STOP) has been supplied in step F108, the
3 " processing goes to step F109.

In step F109, the audio sending module 10 supplies
necessary TOC information such as a track number command
(INO), a TOCO information command (TOCOinfo), track size
informat%on, a title command (Title), the number of title
characters, and character data.

When the above-mentioned TOC information has been
supplied from the audio sending module 10, the recording
module 20 records the data in U-TOC sector 0 to sector 4 of
the disc D based on the supplied TOC information. It
should be noted that the start and end addresses of each
track to be recorded in U-TOC sector 0 are generated based
on the track size information to be supplied after the TOCO
information command (TOCOinfo). Namely, because the ATRAC
data is supplied as one data stream, this data stream is
divided by the data size for each track to generate the TOC

information.



audi o sendi ng nodul e 10 starts supplying a predeterm ned anount of ATRAC
data to the recording nodule 20 at time t12. Then, receiving the ATRAC
data, the recording nodul e 20 stops supplying the request signal (Data Req)
at tinme t13. If the recording state of the recording nodul e 20 i s abnor nmal
the request signal (Data Req) is not supplied fromthe recordi ng nodule 20
to the audi o sending nodule 10 as shown at tine t14 to tine t15.
Consequently, the ATRAC data is not4supplied fromthe audi o sendi ng nodul e

10 10, the recor di nfingRdehé -eddarsnauic shgorabeton ks igpudi o sendi ng

nodul e 10, if the request signal ta Req) is not supplied fromthe

recording dnflgh 204011 LOLD 0¥ edﬁqfee%ﬂo%égsﬁhgggoggsear&%%fdﬁe recor ding

processi ng € Tecordi ng nodu e reque 35 signa

(Data Req) (Rukcdgep 00! fReelund @Eg@cmgﬁhief §67Ré 05 RH Send ng

nodul e 10
whether the user has set that error check is to be

performed in step F10l. If error check is found set, the
processing goes to step Fl111l. If error check is found not
set, the processihg goes to step F113. |

If error checking is to be.performed, the audio
sending module 10 supplies a error check command to the
recording module 20 through the command.line 2c in step
Fl11ll. When the error check command has been supplied, the
recording module 20 reads the recorded ATRAC data to check
the recorded data for an error. When the error checking by
the recording module 20 starts, the audio sending module 10
waits until the error checking ends in step F112. When the
error checking has come to an end, the processihg goes to

L ~ step F113.

In step F113, the audio sending module 10 displays
the result of the recording on the indicator 14. For
example, if the error checking indicates an error in the
recorded data, an error message is displayed. It should be
noted that, if an error is found in the recorded data, the
TOC information before recording stored in the external

memory for example is preferably recorded on the disc D to



shown in tinme t16 to tine t17, the recording nodule 20 is put in a standby
state, for exanple, a recording pause state, waiting for the ATRAC data.
Then, when the ATRAC data cones, the recording nodule 20 starts witing the
data as shown at tinme t17. It should be noted that, if the wite standby
state continues for a certain period of time, the audio dubbing system1
determ nes that sone trouble has occurred and di sconti nues the processing.
Thus, in the audi o dubbing system 1,44 he recording nodule 20 issues a

request si gaghrhDaha Bfgé 1 Otd NehA Uit S B¢ weuagb%fngor ATRAC data and

t he audi o sendi ng nodul e 10 sends the requested ATRA to t he recording
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FIG 12A, t t d dat h
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20 to the audio S?& IéggcrfL éa é%e audio dubblng system 1 performs
the processing of steps F101 through F113, thereby
recording the ATRAC data onto the disc D with reliability.
_y ' It should be noted that, in the processing of steps F101
through F113, the necessary TOC information is supplied to
the recording module 20 after the ATRAC data has all been
recorded. It is obvious that the TOC information may also
be supplied before the audio sending module 10 supplies the
ATRAC data to the recording module 20.

Namely, the processing of step F109 is performed
aftef completion of the setup operation and before the
start command (START) is supplied, that is to say, between

5 steps F103 and F105. Tt should be noted that, because the
TOC information is recorded after the ATRAC data is
recorded onto the disc D, the recording module 20 must
store the already supplied TOC information into an external
memory or the like.

The audio subbing system 1 may also supply TOC
information while the audio sending module 10 is supplying

ATRAC data to the recording module 20. Namely, because the



36 The command line 2c transmts TOC informati on generated by the main
11 of the audio sending nodule 10 and command data such as data
size of the ATRAC data of each content to the systemcontroller 32 of the

recordi ng nodul e 20. The ACK line 2d transmts an acknow edge si gnal
I ndicative of the end of processing fromthe systemcontroller 32 of the
recording nodule 20 to the main conykoller 11 of the audio sending nodul e
10 when the recording nodul e 20 has ended the processi ng based on the

command dadataAlRabt £6! MippB}Aid AAHAD RREVBAE EBAMSAGEBI éaic@o
acknow edge signal (ACK) is shown in a timng chart of FIG 12

audi o sendpgtARIpeRAG Qﬁﬂ?Eﬁhﬁb d gnggd ato the
20 at tine tg%ﬁﬂgﬁ%% cﬁ coman ggtéiﬁas eéﬂﬁ%upplled t he

controll er

recordi ng
recordi ng

cat time t2

pr
step F109 can be performed concurrently. This concurrent

processing shortens the transmission time of the data for
the above-mentioned sequence.of dubbing operations. It
should be noted that, in this case too, the recording
module 20 must store TOC information in an external memory
beforehand and record the TOC information onto the disc D
after recording all the ATRAC data.

In the processing of steps F101 through F113, the
ATRAC data cofresponding to plural pieces of content are
handled as one data stream to separately supply the
informa£ion necessary for generating the TOC information
from the audio sending module 10 to the recording module
20. In addition, in the audio dubbing system 1, if plural
pieces of content have been specified by the user, the
ATRAC data corresponding to one piece of content may be
recorded onto the disc D, the TOC information of the ATRAC
data recorded thereafter may be generated and recorded, and
then the ATRAC data corresponding to a next piece of
content may be recorded. Namely, such processing may be
performed by forming a loop in which the processing

operations of steps F105 through F109 are repeated for each

(ACK)

t he
rst,

t he

gedutes? ?g.?fsf@e%ﬁseg;l@%gabase&%ssﬂﬁoehéhﬁ:é&@&éif& gommand data



command data has ended, the recording nodul e 20 supplies an acknow edge
signal (ACK) to the audio sending nodule 10 at time t23. Then, when this
acknow edge signal (ACK) has been supplied, the audio sending nodule 10
supplies a reset command to the recording nodule 20 at tinme t24. \Wen the
reset command has been supplied, the recordi ng nodul e 20 stops supplying an
acknow edge signal (ACK) at tinme t25. 37 It should be noted that, if the
command data has been supplied, thegudi o sending nodul e 10 di sconti nues

the procespidge Ut asSntde: Acknow edge signal (ACK) is supplied fromthe
recording nodule 20 for a certain period of tine, determi ning that sone

troubl e occurred. fhe £ITRFhfaipe c&Qléﬁli?paéééﬁiﬁéé)r‘%ﬁé‘erMcﬁ jendi ng

nodul e 10 to the recording nmodul € through The command i1 ne 2c are-listed in
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reference to a timing charts and other drawings. The
server 12 stores many pieces of content such as first
content of which title is "ByeBye," track mode (trmd) is
"a6," and track size is “6002.00.00," second content of
which title is "Hello," track mode (trmd) is “"a6," and
track size is "0010.2f.0a," third content of which title is
"Morning," track mode (trmd) is "86," and track size is
"0020.1e.00," and so on as shown in FIG. 14 (a).

On the other hand, it is assumed that the disc D
owned by the user stores two pieces of music as shown in
FIG. 14 (b); namely, a first track of which title is
"Emotion, " track mode (trmd) is "e6," and track size -is
'*0011.05.02," and a second track of which title is "Dream,"
:i- track mode (trmd) is “"e6," and track size is "0022.1f.0a."

It is assumed here that the user has loaded the
disc D into the recording module 20, selected the second
and third pieces of content stored in server 12, and
performed an operation for dubbing.

To record the second content (the ATRAC data having
title “"Hello") and the third piece of content (the ATRAC

data having title "Morning") stored in the server 12 onto



(1 BYTE) SETUP 01 PUT THE RECORDI NG MODULE 20 | NTO

RECORDI NG PAUSE STATE. START 02 START RECORDI NG. STOCP

03 END PROCESSI NG. TOCOi nfo 04 TOC SECTOR O | NFORMATI ON
(TRACK SI ZE, TRACK MODE) TNO 05 SPECI FY TRACK NUMBER
ACK- RESET 08 ACK RESET. ALRI GHT Ob CHECK
RECORDI NG STATE. Title TI TLE | NFORVATI ON. A setup

command ( SETUP) puts the recording dule 20 into a recordi ng standby

state, namehg disecpjdihg gﬁnﬁESSingBQEﬁﬁiNUiothgnoﬁﬁ!§nSFiGSl cymand
(SETUP) is supplied, the recording nodule 20 is put in the recordi ng pause

state. ThetBebughcosn@rsl gextrdimed.s given in 1-byte "01" data to be
speci fic.

FIGS. 15A through 15E are timing charts indicative
of command data to be transferred between the audio sending
module 10 and the recording module 20 for transmitting
ATRAC data. First, audio sending module 10 supplies a
setup command (SETUP) "0l" to the recording module 20 at

. time £31 as shown in FIG. 15C. When the setup command
(SETUP) has been supplied, the recording module 20 seﬁs a
recbrding pause state at time t32 as shown in FIG. 15E and,
at the same time, supplies an acknowledge signal (ACK) to
the audio sending module 10 as shown in FIG. 15D. When the
acknowledge signal (ACK{ has been supplied, the audio
sending module 10 supplies a reset command (ACK-RESET) "08"
to the recording module 20, resetting this acknowledge
signal (ACK) as shown in FIG. 15C.

The audio sending module 10 supplies a start
command (START) "02" to the recording module 20 at time t33
as shown in FIG. 15C. The supplying of this start command
(START) corresponds to the above-mentioned processing of
step F105. When the start command (START) has been
supplied, the recording module 20 starts, from time t34, a
recording operation and, at the same time, supplies an

acknowledge signal (ACK) and a request signal (Data Req) to



The start command (START) starts instructs starting of ATRAC data. Wen the
start command (START) is issued, the recording nodule 20 starts recording

t he ATRAC data onto the disc D. The start command (START) is given in 1-
byte "02" data to be specific. The stop command (STOP) instructs endi ng of
t he processing being perfornmed by the recordi ng nodul e 20 based on anot her
command. When the stop command (STOP) is issued, the recording nodul e 20
stops the recording processed started by the start comand (START) for

exanpl e. TRReSHAR1SEC8BREEhE SISd1d Sodi ven in 1-byte "03" data to be
specific. The Todb i nformati on conmmand (TOCQO nfo) instructs recording

spect f c. : omand nstructs recor di
command (TGCD: nf o) "hp T hT ety Betas o /BaSeh 16 A SR | owi ng
t hi ' t.he r. di .nmd 2 bt ai t.he start d
end adar coeetint P o SRR iy SiBoIEncStfid Saelng  ccor os
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predetermined size, namely the second content (the ATRAC
data having title "Hello") and the third piece of content
(the ATRAC data having title "Morning") stored in the
server 12. Then, to supply the ATRAC data in units of
predetermined size, the audio sending module 10
sequentially supplies the data to the recording module 20
based on the request signals (Data Req) supplied at times
t35, t36, t37, and t38.

In addition, the audio sending'mcdule 10 supplies a
recording state check command (ALRIGHT) "Ob" at a certain
time interval to check whether the recording state of the

recording module 20 is normal. This cheéking of the

(’\

recording state by the recording state check command
(ALRIGHT) corresponds to the above-mentioned processing of
step Fl106. If an acknowledge signal (ACK) comes from the
recording module 20 in response to the recording state
check command (ALRIGHT), the audio sending module 10
determines that the recording is normal. Then, the audio
sending module 10 supplies a reset command (ACK-RESET) "08"

to the recording module 20 to reset this acknowledge signal



39 generated by the recordi ng nodul e 20 based on an executed recording
operation and the information thus generated is recorded on the disc D.
However, if the ATRAC data of plural pieces of content are supplied from
t he audi o sending nodule 10 for exanple, the data of one of the plural

pi eces of content is supplied to the recording nodule 20 as a data stream
Therefore, the recording nodul e 20 cannot correctly generate the track
information of TOC sector 0. Consequgntly, a data size indicative of the
strean1|eqﬁgﬁfﬁ the data corresponding to each content and a track node
are supplie romthe audi o sending nodule 10 as the TOCO i nformation

comand, 10D nf e (A858a9) LUSALAL AR )0 MEab3hly chlE (0

| nf or mat | TSNS PROBCRRToPoFa RUREETh 1P e 2ege34asamodtte specific.

The track M gen” LR Adal SNLnd RS Hddiid 1o 'udPlies a stop
command (STOP) "03" to the recording module at time t39 as
shown in FIG. 15C. This supplying of the stop command
corresponds to the above-mentioned processing of step F108.
When the stop command (STOP) has_been supplied and the
supplied ATRAC data have all been recorded on the disc D,
the recording module 20 ends the recording processing at
time t40 and, at the same time, supplies an acknowledge
signal (ACK) to the audio sending module 10.

FIGS. 16A through 16P are timing charts indicative
of a TOCO information.command (TOCO0info) to be supplied
from the audio sending module 10 to the recording module 20
in the above-mentioned step F110.

To be specific, FIGS. 16A through 16C show timing
charts indicative of data to be supplied from the audio
sending module 10 to the recording module 20 and FIG. 16D
shows a recording state of U-TOC sector 0 of the disc D at
each time.

U-TOC sector 0 of the disc D records the start and
end addresses and track modes of the already recorded first

and second tracks (having titles "Emotion" and "Dream"



nunber of the ATRAC data to be recorded. Wien the track number command
(TNO and a track nunber follow ng this command are supplied, the recording
nodul e 20 perforns processing for a subsequent title comand for exanple
onto the specified track nunber. The track number command (TNO) is given in
1-byte "05" data to be specific. 40 The reset comiand (ACK- RESET) resets
an acknow edge signal (ACK) supplied fromthe recordi ng nodul e 20. \Wen the
reset command (ACK-RESET) is supplied, the recording nodule 20 stops

lyi ] | | Al A _ SET) i
SupDI V110, cBpBEKQut o108 S R0 ookl HECTOROChnEOROLLA AOREERET) |
(ALRI GHT) g?§§é§nﬁgg ﬁg@QEégﬂﬂg E%ﬂgf the recordi ng nodul e 20. When the

recordi ng C k™ conmand ) is supplied, the recordi ng nodul e

20 supplies an ackgow edoe s 993l GATEh LenblRe2eh01SoNe! Ay © 10 1

the recording is f
the track mode and track size of the first content as the

dubbed one or more pieces of content. Namely, the audio
sending module 10 supplies the content number (01"
indicative of the first dubbing track) of the ATRAC data
having title "Hello," the track mode "a6" of this content
as shown in FIG. 14A, and the track size "0010.2f.0a" of
this content, along with the TOCO information command
(TOCO0info) "04~.

When the track mode and track size of the first
content {(in this case, the ATRAC data having title "Hello"
of the second content stored in the server 12) of the
dubbed pieces of content have been supplied, thé recording
module 20 generates the information of U-TOC sector 0 based
on the supplied information, performing the processing for
recording onto the disc D. Therefore, at time t53, U-TOC
sector 0 of the disc D records the track mode and start and
end addresses of the first dubbed content. It should be
noted that, because two tracks are already recorded on the
disc D, the first of the dubbed content is controlled as
the third track in U-TOC sector 0.

After performing the above-mentioned U-TOC



normal |y performed. The recording state check command (ALRIGHT) is given in
1-byte "" data to be specific. The title conmand (TITLE) gives title
information to be recorded on U-TOC sectors 1 and 4 of the disc D. Wen the
title command (TITLE) and character string information and character data
follow ng this conmmand are supplied, the recording nodule 20 records the
title informati on corresponding to tr3ks onto the U- TOC sectors 1 and 4 of
the disc D. The title command (TITLE) is given in 1-byte "83" data to be

speci {16, Brodushngatenaibolidaindf MEARYLOR0 dobipigs AP RMARGHIR
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module 10 supplies a reset command (ACK-RESET) "08" to the

recording module 20 to reset £he acknowledge signal (ACK).

Subsequent to time t53, the audio sending module 10

supplies the tréck mode and track size of the second of the

dubbed content as shown'in FIG. 16A. Namely, the audio

sending module 10 supplies the content number ("02"

indicative of the second dubbed track) of the ATRAC data

having title "Morning," the track mode "86" of this

content, and the track size “0020.1e.00" of this content,

'along with the TOCO information command (TOCOinfo) "08".

When the track mode and track size of the second

dubbed content have been supplied, the recording module 20

geherates the information of U-TOC sector 0 based on the

supplied information and performs the processing of

recording onto the disc D. Therefore, at time t54, the

track mode and start and end addresses for the second

content are recorded in U-TOC sector 0 of the disc D. The

second content thus dubbed is controlled as a fourth track

on the disc D.

Then, the audio sending module 10 supplies a stop

command (STOP) "03“ at time t55 as shown in FIG. 16A. When



operation such as loading the disc Dinto the recording nodul e 20 has been
conpleted. In step F101, the audi o dubbing system 1 asks the user whether
to performerror check through the indicator 14. When the user replies
through the operator panel 13, the processing goes to step F102. The error
check will be described later. In step F102, the audi o sending nodul e 10
supplies a setup command (SETUP) to the recording nodule 20 through the
command |ine 2c. Receiving the setup bnmand fromthe audi o sendi ng nodul e

10, the reggedsagp @sihind (S e beea dupgi stal _etﬁglfé(%%ﬁfhg Dto the

recordi ng pause state and suppli‘es an acknow edge signa (0 the audio

sendi ng moguke1d0a6 g s AR ke mgggggesigﬁg?g%%g&@s@déoo sendi ng

nodul e 10 determ nes et her the ackno SI een supplied
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'S not fouggfgggpgééukg éH?tg¥%sing the remaining data by regarding

that there is no data subsequent to the end address
corresponding to the second dubbed content.

Therefore, at time t56, the data of U-TOCO of the
already recorded first and second tracks and the tracks
having titles "Hello" and "Morning" are controlled in U-TOC
sector 0 of the disc D.

FIGS. 17A through 17D and 18A through 18D are
timing charts indicative of the title information and so on
to be supplied from the audio sending module 10 to the
recording module 20 in the above-mentioned step F109.
Specifically, FIGS. 17A through 17C and 18A through 18C
show timing charts indicative of the data to be supplied
from the audio sending module 10 to the recording médule
20, while FIGS. 17D and 18D show recording states U-TOC
sector 1 and U-TOC sector 4 of the disc D at each time.

As shown in FIG. 17D, only the titles of the
already recorded first and second tracks are recorded in U-
TOC sector 1 and U-TOC sector 4 of the disc D at time t61
when no title command (Title) is supplied.

The audio sending module 10 supplies the title of



42 recordi ng nodul e 20, the processing goes to step F104. In step F104, the
audi o sendi ng nodul e 10 determ nes that sone trouble is preventing the
recording nodule 20 fromrecording onto the disc D and therefore displays
an error message on the indicator 14, ending the processing. In step F105,

t he audi o sendi ng nodul e 10 supplies start command (START) to the
recordi ng nodul e 20 through the comm d line 2c. Wen the start conmand
(START) command has been supplied, the recording nodul e 20 supplies a

request sigralfisal eoneehtt ast Gebbedi Comentt e rdthe €620 t Rarewp, the Data
Req Iine 2b. Wen the request signal (Data Req) has been supplied, the

audi o sendiyg AW SehdifgPRbife AT Supitfed Rt Riodene’ HufiBesi & tO the
recordi ng nodul e 20. When"t he ATRAC dat'a has been supplied, the recording

modul e 20 giRerdac hgedat eh%gn%&éf%@ra?aﬁcééﬁ UosbeDsubp1 208111 0 e not ed

that, if plural tracks nanme ural pieces of content are specffied by the-
user, thesng the character data of title "Hello" of this content,

along with the title command (Title).

To be more specific, as shown in FIG. 17A, the
audio sending module 10 sends track number *01" subééquent
to a track number command (TNO) "05" to inform the J
recording module 20 of the information of the first content
of the dubbed pieces of content. When the recording module
20 has performed the processing for the track number
command (TNO) and supplied an acknowledge signal (ACK) as
shown in FIG. 17B, the audio sending module 10 issues a
reset command (ACK-RESET).“O8“ to reset the acknowledge
signal (ACK) and then, at time t63, sends information
including the number of characters and character string
data along with a title command (Title) "83." When the
title of the first content as the dubbed content has been
supplied, the recording module 20 generates the information
of U-TOC sector 1 and U-TOC sector 4 based on the supplied
information to perform the processing of recording onto the
disc D.

It should be noted that, if the number of title

characters exceeds the specified value, the processing is



audi o sendi ng nodul e 10 supplies the ATRAC data as one streamto the

recordi ng nodul e 20. The recording nodul e 20 stores the U-TOC i nformati on

of the disc into an external

menory for exanple beforehand so that the disc

D state can be returned to the state before recording if the recording

43 to the disc D has failed. Wien the recording of the ATRAC data has

started in step F105, then the proces$ibng goes to step F106. In step F106,

t he audi o sendi ng nodul e 10 supplies a recordlng state check command
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shown in FIG. 17A and then the remaining character "o" is
supplied as the number of characters being "1" at time t64.
Therefore, at time t65, the title corresponding to .the
first dubbed content (the third track on the disc D) is
recorded in U-TOC sector 1 of the disc D. It shouid be
noted that, if title information in kanji or European
character is supplied in the above-mentioned sending
method, the recording-module 20 performs the recording of
U-TOC sector 4 based on this information.

' When the recording module 20 has completed the
processing of the title information associated with the
first content, the recording module 20 supplies an
ackﬁowledge signal (ACK) at time t65 for example as shown
in FIG. 17B. The audio sending module 10 supplies a reset
command (ACK-RESET) "08" to reset the acknowledge signél
(ACK) and, at time t66 shown in FIG. 18A, supplies the
title of the second content. Namely, the audio sending
module 10 sends track number "02" as the content number of
ATRAC data after a track number command (TNO) "05,"
informing the recording module 20 of the information of the

second content of the dubbed pieces of content. When the

If the

i ehdi ng



nodul e 10 checks whether the recording is perforned normally. Nanely, in
steps F106 and F107, the audi o sending nodule 10 checks at a certain tine
i nterval whether the recording is nornally perfornmed and the recordi ng has
ended. If the recording by the recording nodule 20 is found executed
abnormal |y, the processing goes fromstep F106 to F104, in which the
recordi ng processing is discontinued. At this nonent, in order to return
the disc Dto the state before recordbhg, the U-TOC information stored in

the exter nﬁéc@mmi% BSauld iehakopbbeodined Bhe! prédidsd AfPrdirnanes found
normal |y executed by the 44 recordi ng nodul e 20 and flound ended, the

processi noBRee ise:s Bk’ (1AofLAfq. bips1 61 dhciifauio sendi ng

nodul e 10 supplies a stop command (STOP) to the recording u e 20 through

the commang;ddie dor g s%%%nS&HpFEQE”TEQQ,(éTQPJud?é SRy Hlked the
recordi ng nmodul e _

10 issues a reset command (ACK-RESET) "08" to reset this
acknowledge signal (ACK) and then sends the information
including the number of characters and character string
data along with a title command (Title) "83." It should be
noted that, in this case, the character string is |
"Morning," ﬁhich exceeds four characters, éo that this
character string is sent in two parts "Morn" and "ing."

When the title of the second dubbed content has
been thus supplied, the recording module 20 generates
information of U-TOC sector 1 (in some cases, sectors 1 and
4) based on the supplied information and performs 'the
processing of recording onto the disc D. Therefore, the
title corresponding to the second dubbed content (the
fourth track on the disc D) is recorded in U-TOC sector 1
of the disc D at time t67. Then, when the recordiné moaule
20 has completed the title recording processing, the audio
sending module 10 supplies a stop command (STOP) "03" to
the recording module 20 at time t68, ending the processing
as shown in FIG. 18A.

By performing the above-mentioned sequence of

processing operations, the audio dubbing system 1 can



ends the ATRAC data recordi ng processing. Wien the stop command (STOP) has
been supplied in step F108, the processing goes to step F109. In step F109,
t he audi o sendi ng nodul e 10 supplies necessary TOC i nformati on such as a
track nunber command (TNO), a TOCO informati on command (TOCG nfo), track
size information, a title command (Title), the nunber of title characters,
and character data. Wien the above-nengsoned TOC i nformation has been
supplied fromthe audi o sending nodul e 10, the recordi ng nodul e 20 records

the data ipetbf@Giea-arod inFordltabnda8bobheréd SEith Qﬁﬁ?%dﬁ}é}t kg eguppl i ed
TOC information. It should be noted that the start and end addresses of

each trackaisbde oecaidlfidd) P TRamEE§! Ohs OsRbwn I8P GRS 4 Pagegd on the

a
track size information to be supplied after the TOCO'i nforrfation conmand

(oot optiset sdieaniat LoeoHFHmCANE LarsuBRLIGH i AbGtaln Sl oer
TQC infor ddPhe the third track having title "Hello" and the fourth

track having title "Morning" dubbed from the server 12,

along with the already recorded first track having title

"Emotion" and second track having title "Dream."

As described, in the audio dubbing system 1; the
audio data sending module 10 sends the track size of each
track along with ATRAC data and, based on this track size,
the recording module 20 separates a data stream recorded on
the disc D to record the start and end addresses of each
track into the U-TOC of the disc D. Cohéequently, the
audioc dubbing system 1 can correctly record the tracks
selected by the user onto the disc D. In addition, the
recording module 20 can record, onto the disc D, ATRAC data
as one track according to a transmitted data stream and
record the start and end addresses of each track by:

dividing the data stream of this one track, thereby

enhancing the usage efficiency of the disc D.

7. Monitoring at audio dubbing
The following describes a method of transferring

data between the audio sending module 10 and the



45 When the necessary TOC i nformati on has been supplied in step F109, the
processi ng goes to step F110. In step F110, the audi o sendi ng nodule 10

det erm nes whet her the user has set that error check is to be perfornmed in
step F101. If error check is found set, the processing goes to step F111.
If error check is found not set, the processing goes to step F113. If error
checking is to be perforned, the audi o sending nodule 10 supplies a error
check command to the recordi ng nodul e220 t hrough the command line 2c in

step F111. r¥pesdubengr héduldesk &R GuED aaaﬁiﬁﬁpeyéé'&u ihe recording
nodul e 20 reads the recorded ATRAC data to check the recorded data for an

error. Wen the erroesgheski firdig HOH aisRaraBlshe Rl ar he audi o

sending nodul e 10 waits until the error checking ends I n step . \When

L1epCFLs%, SERSE. Perbam ety b BUOETIRL SO Mg CLLT, 10
on the indEEﬂ&?ﬁglﬁbdﬁfg 10 to the recording module 20 is supplied to
the reproducing module 41.

As described before, the audio sending module 10
supplies ATRAC data in units of predetermined size ‘to the
recording module 20 based on a request signal (Data Req)
received from the recording module 20. Therefore, the
audio sending module 10, if ATRAC data divided into blocks
1 through 16 for example is to be supplied to the recording
module 20, supplies the ATRAC Qata on a block basis based
on the request signal (Data Req) as shown in FIGS. 21A and
21B. | |

The audio sending module 10 supplies ATRAC data in
units of predetermined size to the reproducing module 41
based on a request signal (Data Req) received from the
reproducing module 41 as shown in FIG. 20E. At thié
moment, the reproducing module 41 performs decoding and
reproducing operations on the received ATRAC data to output
an audio signal, supplying a next request signal (Data Req)
to the audio sending module 10. Therefore, an interval at
which the reproducing module 41 issues a request signal

(Data Req) depends on the data compression ratio. For



exanple, if the error checking indicates an error in the recorded data, an
error nessage is displayed. It should be noted that, if an error is found
in the recorded data, the TOC infornmation before recording stored in the
external nenory for exanple is preferably recorded on the disc Dto 46
return the disc Dto the state before the dubbing operation. Wen the
recording result has been displayed i#0step F113, the audi o dubbing system
1 ends the above- nentioned sequence of dubbing operations. As descri bed,

the audi o skdih1d, sivEtaid HaQl onPEeb8EoR! PEEES| 1¥ Mot &P 101 through
F113, thereby recordlng t he ATRAC data onto the disc Dwth rellablllty It

shoul d be pgded ddahowd ﬁh%x@'socgéél eﬁre&%etm RN ti@ueRiFids, the

necessary TOC information is supplied to t recordlng nodul e 20 after the

ATRAC dat a, ;a)#dulb se%gr ﬁgg.gel 5sl 1§h8 ng A% di‘a(tréf& Jre e for mat i on

may al so be suppl 1 ed oret udi o sen 10 suppli es t he
20B) at which the recording module 20 issues a request

signal (Data Req).

The audio sending module 10, based on the request
signal (Data Req) supplied from the reproducing module 41,
sequentially supplies the start portion, blocks 1 through
4, of the ATRAC data to be supplied to the recording module
20 as shown in FIG. 21C for example. It should be noted
that, at this moment, the audio sending module 10 may store
the ATRAC data.to be sent to the reproducing mgdule 41 into
an external memory beforehand and supplf the stored data to
the reproducing module 41 as required by a request signal
(Data Req) coming from the reproducing module 41.

FIGS. 21A and 21B show the ATRAC data to be
supplied from the audio sending module 10 to the
reproducing module 41 if the recording module 20 reéords
plural pieces of ATRAC data onto the disc D. As far’as one
track is concerned, the ATRAC data to be supplied to the
reproducing module 41 becomes as shown in FIG. 20D. In a
data stream of plural tracks, the ATRAC data to be supplied
to the reproducing module 41 becomes as shown in FIG. 21B.

As described above, the audio dubbing system 1



ATRAC data to the recording nodul e 20. Nanely, the processing of step F109
Is perforned after conpletion of the setup operation and before the start
command ( START) is supplied, that is to say, between steps F103 and F105.
It should be noted that, because the TOC information is recorded after the
ATRAC data is recorded onto the disc D, the recording nodule 20 nust store
the al ready supplied TOC i nformation 6hto an external nmenory or the |ike.
The audi o subbing system 1 may al so supply TOC i nformation while the audio

sendi ng NMogupp1i@si £heURPRAC Ndatsl RAC plairall erhbks’ 860686 NGrr®sh e 20.
Nanel y, because the 47 data |ine for supplying ATRAC data and comrands

I's conposegodf ek 9&$RA§flwfe@atﬂ&st heeC peBREchi 8R €he &J:@cﬁfocess' ng of
steps F106 and F10 and t he processing of step F109 can be perforned

coneur r ent lope st o¢ QIRHER Thod A6 AP e INABLERS Lhifpl 1a0SHe Y ALd e Of

dubbing track through the third dubbing track (a dubbing
track refers to content selected to be dubbed) to the
recording module 20 as shown in FIG. 21A. Also, while
sending the first dubbing track, the audio sending module
10 supplies the ATRAC data of the start portion of tﬂe
first dubbing track to the reproducing module 41 as shown
in FIG. 21B. Then, when the sending of the second dubbing
track starts, the audio sending module 10 supplies the
ATRAC data of the start portion of the second dubbing track
to the reproducing module 41. When the sending of the
third dubbing track starts, the audio sending module 10
supplies the ATRAC data of the start portion of the third
dubbing track to the reproducing module 41 until the
sending of the truck comes to an end.

For example, aé shown in FIGS. 20D and 21B, to.the
reproducing module 41, about 1/4 of the ATRAC data is
supplied for each dubbing track, which is outputted as a
monitor audio for the track (content) being dubbed in the
recording.module 20.

FIGS. 22 and 23 are flowcharts indicative of the

control operations to be performed by the audio sending



t he above-nenti oned sequence of dubbing operations. It should be noted
that, in this case too, the recording nodule 20 nust store TOC information
in an external nenory beforehand and record the TOC i nfornmation onto the
disc D after recording all the ATRAC data. In the processing of steps F101
t hrough F113, the ATRAC data corresponding to plural pieces of content are
handl ed as one data streamto separat@®2y supply the information necessary
for generating the TOC information fromthe audi o sending nodule 10 to the

recordi ng nodule PO.when il idromoren tirthekaudicOnTRAG dieSYtem 1, i f plural
pi eces of content have been specified by the user, the ATRAC data

cor r espondiagpl fe@Nerdih AaR Fadi@NEeRH1RBY mBu1ECES desl AR qrb gc , the
TOC informati on of the ATRAC data recorded thereafter e generated and

recor ded, Aoduidiesn tha ABMIAALA ERET @sRandl ngS%%?%%&)ﬁ;%ﬁ%r f,,cont ent

may be recorded Nanel y, suchprocessing may b g a |l oop

|0 i oh s B 665 S0 RGEAL8380b e hERRC 08 LS R R AL T epeat ed

for each
module 20 and FIG. 23 describes the transmls31on of ATRAC

data to the reproducing module 41. When a recording
operation starts, the audio sending module 10 performs the
processing of steps F201 through F207 shown in FIG. 22. 1In
step F201, the audio sending module 10 sets the track
number (hereafter referred to as a recording track number
WIn) of a track (a dubbing track) to be supplied to the
recording module 20 to the track firgt selected by the
user. When the recording track number WI'n has been set,
the processing goes to step F202.

.In step F202, the audio sending moddle 10 sets a
compressed recording address WAn to the start address of
the track to be recorded, or the track selected by’the
user. When the compressed recording address WAn ééran.
address in the server 20 has been set, the processing goes
to step F203.

In step F203, the audio sending module 10 checks
for a request signal (Data Req) from the recording module
20 and waits in this step F203 until the request signal

(Data Req) comes. When the request signal (Data Req)



48 piece of content. The follow ng specifically describes the recording of
two pieces of nusic content onto the disc Dwith reference to a timng
charts and ot her draw ngs. The server 12 stores many pieces of content such
as first content of which title is "ByeBye," track node (trnd) is "a6," and
track size is "0002.00.00," second content of which title is "Hello," track
node (trnmd) is "a6," and track size i6€3"0010.2f.0a," third content of which
title is "Morning," track node (trnd) is "86," and track size is

"0020. 1e. Obotheapdthe Procsssimjvyoes EbGstép ¥204.On the other hand, it ‘is
assuned that the disc D owned by the user stores two pieces of nusic as

shown in FIG 14 (in;steprata04 2 thier sudibaskn@inghisduld tlee dendsEmmki on, "
track node (trnd) is "e6," and track size is "0011.05.02," and a second

track of vieghctddt£ o6 £H Qﬂ.'Bc"k.tihﬁ?x.léaﬂ@éebftﬁﬁ@)cd@fé%@éa and track size
is "0022.1f.0a." It is assunmed here that the user has |oaded the disc D
into the recos ity Mt s Wans $o°eh8drb86r8$8§ bdule 20. Then,

the audio sending module 10 increments the compressed

recording address WAn to the address of a next block, upon

which the processing goes to step F205.

In step F205, the audio sending module 10
determines whether the compressed recording address WAn is
greater than the end address of the dubbing track currently
being transmitted. Namely, the audio sending module 10
determines whether all blocks of this dubbing track have
been sent to the recording module 20 and the recording
processing.has ended. If the compressed recording address
WAn is found not greater than the end address of the track
to be recorded, the processing operations of step F203 and
on are repeated. If the compressed recording address WAn
is found greater than the end address of this dubbin§
track, the processing goes to step F206.

In step F206, the audio sending module 10
determines whether the current recording track number WTn
is the track number of the last content of one or more
pieces of contents (dubbing tracks) selected by the user.

Namely, the audio sending module 10 determines whether all



and third pieces of content stored in server 12, and perfornmed an operation
for dubbing. To record the second content (the ATRAC data having title
"Hel | 0") and the third piece of content (the ATRAC data having title
"Morning") stored in the server 12 onto 49 the disc D, the processing
operations shown in FIGS. 15 through 18 are perfornmed. FIGS. 15A through
15E are timng charts indicative of command data to be transferred between
t he audi o sending nodul e 10 and the rééordi ng nodule 20 for transmtting

ATRAC dat atrhaickst toabei dubbadi igverdskdre r@oxded besnetsetDp €lgemand ( SETUP)
"01" to the recording nodule 20 at tinme t31 as shown in FIG 15C. \Wen the

set up comueordEhgPrrhek hefhes W iied foune netothengradokuhemizdr ¢t s a

recording pause state at tinme t32 as shown in FIG 15E and, at the same
tine, suppkin@siastackieshedes ¢ HWitdbdd)\CihenQ Gheseegi p26#ndimg nodul e 10

as shown in FIG 15D. Wen the
recording track number WIn is updated. Namely, the track
number of the dubbing track to be sent after the already
transmitted dubbing track is substituted into the recording
track number Wrn. Then, the processing operations 6f'Step
F202 and on are repeated. If, in step F206, the reébrding
track number WIn is found the track number of the last
track to be dubbed, it indicates that the ATRAC data has
been transmitted for all dubbing tracks, upon which the
processing comes to an end.

On the other hand, if ATRAC data is sent to the
reproducing module 41 to pe;form;reproduction processing
while sending the ATRAC data to the recording module 20,
the audio sending module 10 performs the processing

operations of steps F301 through F306 concurrently with the
processing shown in FIG. 22. -

In step F301, when the recording processing starts,
the audio sending module 10 sets a track number (hereafter
referred to as a reproduction track number RTn) to be
supplied to the reproducing module 41 to the track number
of the track to be recorded in the recording module 20 as a

dubbing track. When the reproduction track number RTn has



acknow edge signal (ACK) has been supplied, the audio sending nodule 10
supplies a reset command (ACK- RESET) "08" to the recordi ng nodul e 20,
resetting this acknow edge signal (ACK) as shown in FIG 15C. The audio
sendi ng nodul e 10 supplies a start comand (START) "02" to the recording
nodul e 20 at tinme t33 as shown in FIG 15C. The supplying of this start
command ( START) corresponds to the abé%e-nenti oned processing of step F105.
When the start command ( START) has been supplied, the recordi ng nodule 20
starts, freenisett ¥he proeessdngggopsr tbi SteprEBORL the same tine,
suppl i es an acknow edge signal (ACK) and a request signal (Data Req) to

50 the audi o sendimg s@egulF302Q. thBeaaddb osewdihdgnomdd 4 01l8etBaged on the
request signal (Data Req) received at tine t34, starts supplying, to the

recordi ng domprtesstl répréfduetiani AaepéssS Rin e AL TR a8F8ssNgREl Y the
second content (the ATRAC

the track to be recorded, namely the track set in step
F301l. When the compressed reproduction address RAn has
been set, the processing goes to step F303. Then, in step
F303, the audio sending module 10 determines whether ﬁhé
track to be recorded has been changed. Namely, theéaudio
sending module 10 determines whether the processing of step
F207 has been updated and sending of the ATRAC data of the
next dubbing track to the recording module 20 has started.

- If a track change as a recording operation is found, the
processing operations of step F301 and on are repeated. If
no tracklchange is found, the processing goes to step F304.

| In step F304, the audio sending module 10
determines whether the recording has ended. Namely, the
audio sending module 10 determines whether the processing
operations of steps F201 through FZQ7 have ended. ff the
recording is found ended, the reproduction processing is
ended. If the recording is found not ended, the processing
goes to step F305.
In step F305, the audio sending module 10

determines whether there is a request signal (Data Req)

from the reproducing module 41. If no request signal (Data



data having title "Hello") and the third piece of content (the ATRAC data
having title "Morning") stored in the server 12. Then, to supply the ATRAC
data in units of predeterm ned size, the audi o sending nodule 10
sequentially supplies the data to the recordi ng nodul e 20 based on the
request signals (Data Req) supplied at times t35, t36, t37, and t38. In
addition, the audio sending nodule 10 ﬁépplies a recording state check
command (ALRIGHT) "Ob" at a certain ti i nterval to check whether the
recor di ng Req) eioffdurd r aher grogessdtiy eg@ls ilsadlortmIstephiFgoghegki ng of the
recording state by the recording state check command ( LRIGHf) corresponds

to the aboweicterthoradivr eeadingImédudé ep0 ”id% rminean vieltnay gdge si gnal
(ACK) comes.fromthe recording nodule 20 in response to the recording state

check comneb Alfdgdhas! becansled, SRS Afcdmitlee vk dakenT gescfat the

recording is normal.” Then, the audi o sending nodule 10 supplies a reset

command ( AQqEEREB gl (bAchNRed FCRAS! AP IWmAY,t enbesglisbNi S
acknow edge si gna
sending module 10 waits in steps F303, F304, and F305. If
the request signél (Data Req) from the reproducing module
41 is found, the processing goes to step F306.

In step F306, the audio sending module 10 seﬁds'the
ATRAC data of the block of compressed reproduction address
RAn to the reproducing module 41; Then, the audio sending
module increments the compressed reproduction address RAn
to the addressﬁof a next block. The processing goes back
to step F303 to repeat the processing operations of steps
F303 and on are ;epeatéd.

As described above, in the audio dubbing system 1,
while the recording module 20 is recording the ATRAC data,
the reproducing module 41 decompresses for reproduction the
compressed ATRAC data to be recorded by the recording
module 20. Hence, when recording one or more tracks onto
the disc D, the user can confirm the audio data of the
corresponding track being recorded;

In the audio dubbing system 1, the sending of ATRAC
data.to the recording module 20 and the sending of ATRAC

data to the reproducing module 41 are separately performed



51 (ACK). If the audio sending nodule 10 determ nes that the ATRAC data
have all been supplied to the recording nodule 20, then the audi o sending
nodul e 10 supplies a stop conmand (STOP) "03" to the recordi ng nodul e at
time t39 as shown in FIG 15C This supplying of the stop comand
corresponds to the above-nentioned processing of step F108. Wen the stop
command ( STOP) has been supplied andegtyhe supplied ATRAC data have all been
recorded on the disc D, the recording nodul e 20 ends the recording
processi ngbgt thenaudd semding ndinlnn®.t i Mherefippe| eif atheaakgww edge
signal (ACK) to the audio sending nodule 10. FIGS. 16A through 16P are

tinmng chagesiresi €t reproduce EOHSx dablEnigotraeRNRhL1é Tk Mifve t 0 be
supplied fromthe audi o sending nodule 10 to the recording nodule 20 in the

o v ohesSEBAag! 8205410 Rty SRRt cof CRankSl | e b B
modul e 10 kRipheneer@prbdectit IcE 2he2#d rEkCaubBbhg track by

operating the operator panel 13. To be more specific,
based on the input made by the user, the audio dubbing
system 1 updates the processing of step F303 to skip
monitor reproduction of a specified track. By changing-the
setting of the reproduction track number RTn in step F301,
the monitor signal for the already recorded track can be
reproduced for example. Thus, in the audio dubbing system
1, when recording the ATRAC data of plural tracks onto the
disc D, any of the tracks to be recorded that is desired by
the user can be reproduced. |

With reference to FIGS. 20A through 20E and FIGS.
21A and 21B, an example was described in which the start
portion of each track is supplied to the reproducing module
41 for monitor output. The portion for monitof.oufbut:is
not necessarily the start portion; other portions may also
be outputted for monitoring. FIGS. 24A and 24B show an
example in which, of the ATRAC data to be supplied from the
audio sending module 10 to the recording module 20, an

arbitrary portion of a track is supplied to the reproducing

module 41.



shows a recording state of U TOC sector 0 of the disc D at each tine. U TOC
sector O of the disc D records the start and end addresses and track nodes
of the already recorded first and second tracks (having titles "Enotion"
and " Dreant 52 respectively) at time t51 when no TOCO i nformation
command (TOCG nfo) has been supplied. At tine t52, the audio sending nodul e
10 supplies the track node and track g ze of the first content as the
dubbed one or nore pieces of content. Nanely, the audi o sending nodule 10 .
suppl i es the cont efemauabetet qirovidiinsat(namedly mhei€i psovilidas naeig ack) of
the ATRAC data having title "Hello," the track node "a6" of this content as
shown in FuSe the, audiiotdebbing ksysitam "I0EDLE. prodading d¢datewonignt, al ong
with the TOC information conmmand (TOCG nfo) "04". Wen the track node and
track sizepmbseheafpostion to be reproduced while the user is
recording content onto the disc D. For example, a content
provider may want to reproduce the prelude, climax, and
postlude of a piece of music. In such a case, of the ATRAC
data to be supplied to the recording module 20, the-
addresses of specified portions are set as shown in ‘FIG.
24A. Then, the audio sending module 10 supplies the ATRAC
data with the addresses set to the reproducing module 41.
The reproducing module 41 reproduces the supplied ATRAC
data as shown in FIG. 24B.

As shown in FIG. 25, the server 12 stores, in a
track data table, the number of units (M1, M2, and so on)
to be reproduced in each track and the addresses of these
units for each stored track (content). The main controller
11 of the audio sending module 10 references this track
data table to supply the ATRAC data to the reproducinga
module 41.

To record track 1 onto the disc D, the audio
sending module 10 references the track data table shown in
FIG. 25 to first supply addresses "0000" through "0030" to
the reproducing module 41, then addresses "0200" through

"0240" to the reproducing module 41, and lastly addresses



content (in this case, the ATRAC data having title "Hello" of the second
content stored in the server 12) of the dubbed pieces of content have been
supplied, the recording nodule 20 generates the information of U TOC sector
O based on the supplied information, perform ng the processing for
recording onto the disc D. Therefore, at tinme t53, U TOC sector 0 of the
disc D records the track node and stqg and end addresses of the first
dubbed content. It should be noted that, because two tracks are al ready
recorded orf08A@"dtbrooght n@4G0 T sto dfhet hepaoknedngomdduleisl control |l ed as
the third track in U-TOC sector 0. After perform ng the above-nentioned

U TOC 5%hprefese| nthe theprahuridig godudel e¢128anubptipet afd acknow edge
signal (ACK) at tinme t53 for exanple as shown in FIG 16B. Receiving the

acknow edgeogirgspbnd M) audite siufid sendheeneduleclO2psippl i es a reset

command ( ACK- RESET) "08" to the recording nmodule 20 to reset the

acknow edge si gnal Th¥¥K)if the units are set as portions to be
reproduced for monitoring, the updating of reproduction
address RAn in step F306 of FIG. 23 may be executed such
that portions of the units are sequentially transmitted
continuously. Namely, the audio sending module 10
references the track data table shown in FIG. 25 to obtain
the address set to the corresponding track. Based on the
obtained address, the audio sending module 10 updates
reproduction address RAn in step F306, while sending the
ATRAC data on a block basis.

It should be noted that, in the audio dubbing
system 1, the addresses of other tracks may be entered in
the track data table to reproduce these tracks. For
example, other pieces of music created by the same creator
of the piece to be recorded may be reproduced. The ‘track
data table may also be displayed on the indicator 14 for

the user to select portions to be reproduced, thereby

reproducing the ATRAC data desired by the user.

8. Printing associated information

In the audio dubbing system 1, ATRAC data to be



Subsequent to tine t53, the audio sending nodule 10 supplies the track node
and track size of the second of the dubbed content as shown in FIG 16A.
Nanmel y, the audio sending nodul e 10 supplies the content nunber ("02"

i ndicative of the second dubbed track) of the ATRAC data having title
“Mrning," the track node "86" of this content, and the track size
"0020. 1e. 00" of this content, along wgth the TOC information command
(TOCO nfo) "08". When the track node and track size of the second dubbed

content havecbedadsappoithie dimr meamydbeg reptobiacéd penetiait es the
I nformati on of U-TOC sector O based on the supplied information and

per f or ms t irfeppodaesngngodile etoritimgonitoring disdeferivad el at tine
t54, the track node and start and end addresses for the second content are

recorded i nltefAktieelp] thifedd®fireprBdutifigSBy ok C%}&ﬁcz)iu%in dubbed is

controlled as a fourth track on the disc D. Then, the ng nodul e

Weﬁumol | efioduBé 0p1 § oM@t ¥ Shie,” @3 motink! Pt e 2SS AL iqhdE G 16A.
for example may be reproduced by the associated information
reproducing module 46 as the associated information of
ATRAC data to be recorded on the disc D.

To be specific, the server 12 stores a photégraph
of the creator (performer, song writer, composer, or the
like) and an image picture for example corresponding to
each track listed in the track data table as compressed
data as shown in FIG. 25.

The server 12 also stores the lyrics and text data

_indicative of creator history of each track.

If the above-mentioned creator photograph and
moving picture for example are stored in a video CD or an
Internet home page, the server 12 stores chapter numbers of
the video CD and URL addresses. :

To record tracks selected by the user onto the disc
D, the main controller 11 of the audio sending module 10
references the associated information table shown in FIG.
25 when ATRAC data is read from the server 12 and supplied

to the recording module 20, supplying the contents of the

information listed in the table of the corresponding track



54 the stop conmand (STOP) has been supplied, the recordi ng nodule 20
determ nes that the processing corresponding to the TOCO i nformation
command (TOCG nfo) "04" supplied before has ended, erasing the remaining
data by regarding that there is no data subsequent to the end address
corresponding to the second dubbed content. Therefore, at tine t56, the
data of U TOCO of the already recordeglfirst and second tracks and the
tracks having titles "Hello" and "Morhing" are controlled in U TOC sector 0O

of the di s&Dthe @ssociatedr dn§ornapicemdrermrduriaggmod8Deaté.ti ming charts
i ndicative of the title information and so. on to be supplied fromthe audio
sendi ng nodul e 10 & thereeisr ithvage dahd a2 ®itmaphdaghoandnent i oned step
F109. Specifically, FIGS. 17A through 17C and 18A t hrough 18C show ti m ng
charts i ndicoapressefl thtagdathe tmate conpidlderf namofhehauga@isendi ng nodul e
10 to the recording nodule 20, while FIGS. 17D and 18D show recordi ng
states U T@ensidagomoduadl - 36¥a b taprfideObft kbelinsgd ahtLaloh i
server 12 and supplies the file to the printer 47 or the
display monitor 48 of the associated information
reproducing module 46. When the imaée data is suppiied,
the printer 47 of the associated information reprodﬁcing
module 46 prints the image data onto paper according to the
operation performed by the user for example. A specific
example of a printing operation to be performed by the
printer 47 will be described latér. On the other hand,
when the image data is supplied, the display monitor 48 of
the associated information reproducing module 46 displays
the image data according to the operation performed by the
user for example.

If there is text data, the main controller 11 of
the audio sending module 10 obtains a file of the text data
from the server 12 and supplies the file to the printer 47
or the display monitor 48 of the associated information
reproducing module 46. When the text data is supplied, the
printer 47 of the associated information reproducing module

46 prints the text data on paper according to the operation

performed by the user for example. On the other hand, when



As shown in FIG 17D, only the titles of the already recorded first and
second tracks are recorded in U TOC sector 1 and U-TOC sector 4 of the
disc Dat tine t61 when no title command (Title) is supplied. The audio
sendi ng nodul e 10 supplies the title of 55 the first content as dubbed
content at tine t62. Nanely, the audi o sending nodule 10 supplies the
content nunber of the ATRAC data, th@ nunmber of characters to be supplied,
and the character data of title "Hello" of this content, along with the
title commthe t@kt| dataTis beuppiriedspehief dispaayshoniiton 48 Gf i the audio
sendi ng nodul e 10 sends track nunmber "01" subsequent to a track nunber
conmmand ( TaEsotAsted oinfdxuatidie reproddciggnmodte 206 didpkaydftgigmat i on of
the first content of the dubbed pieces of content. Wen the recording

modul e 20 bestpaatar aecotdingd es ensi agii:atibhepéff@méwrﬁaﬁrtrfé)m&d (TNO)
and supplied an acknow edge signal (ACK) as
for example.

If there is a chapter number indicative of the
reproducing position of a video CD or a DVD, the main
controller 11 of the audio sending module 10 obtains the
video data for example having that chapter number from the
optical disc drive 45 and supplies the video data to the
printer 47, the display monitor 48, and the speaker 49 of
the associated information reproducing module 46. When the
video data is supplied, the display monitor 48 for example
of the associated information reproducing module 46'outputs
a moving picture or a still image according to the
operation performed by the user for example.

If there is a URL, which is a WWW server addréss,
the main controller 11 of the audio sending module 10
obtains the associated information from a correspoﬁding
Internet home page for example through the communication
interface 44 and supplies the obtained associated
information to the printer 47, the display monitor 48, and
the speaker 49 of the associated information reproducing

module 46. When the WWW server information is supplied,

the printer 47 and the display monitor 48 for example of



shown in FIG 17B, the audio sending nodule 10 issues a reset comand

((ACK- RESET) "08" to reset the acknow edge signal (ACK) and then, at tine
t63, sends information including the nunber of characters and character
string data along with a title command (Title) "83." Wen the title of the
first content as the dubbed content has been supplied, the recording nodul e
20 generates the information of U-Tg@g sector 1 and U-TOC sector 4 based on
the supplied information to performthe processing of recording onto the

di sc D. |ttBRoaFEOBtatRd cinfigrmation wepradaséng orodule el& ottt 2 exceeds

the specified value, the processing is 56 perforned several tines.
Nanel y, onlQViBdrPifleEet ar stdfllddmageanandiguppind echarasstexf our characters
"Hel | " are supplied as the nunber of characters being "4" at time t63 shown

in FIG 17infaomation tfer rexamiplieng character "o" is supplied as the number

of characters being "1" at tinme t64.
As described, the audio dubbing system 1 can obtain

associated information such as image, audio, and text data’
stored in the server 12, other recording media such as CD-
ROM and video CD, or transmission media such as networks
including the Internet, while ATRAC data is being rédorded
onto the disc D. Therefore, while recording ATRAC data
onto the disc D, the audio dubbing system 1 can display an
image of or a message by the creator singing a selected
song onto the display monitor 48 or print the lyrics of the
song or a profile of the creator through the printer 47.

In addition, because the optical disc drive 45 for video CD
or DVD is provided, the audio dubbing system 1 can display
creator promotiop video for example and supply creator
information over a transmission medium through the
communication interface 44.

The output of the reproducing module 41, the
display monitor 48, or the speaker 49 is provided to the
user only while the user is dubbing content onto the disc
D. On the other hand, the print output from the priﬁter 47
is taken out by the user along with the dubbed disc D, so

that value can be added to the print as an additional



Therefore, at tinme t65, the title corresponding to the first dubbed content
(the third track on the disc D) is recorded in U TOC sector 1 of the disc
D. It should be noted that, if title information in kanji or European
character is supplied in the above-nentioned sendi ng nethod, the recording
nodul e 20 perfornms the recording of U TOC sector 4 based on this
I nformati on. Wien the recording nodide 20 has conpl eted the processing of
the title information associated with the first content, -the recording
modul e 20 atbpriestarthe lopnkeadgdubbgdatn (HBK)digc tD4re In6%heor exanpl e as
shown in FIG 17B. The audi o sendi ng nodul e 10 supplies a reset command
( ACK- RESETpressit tenbaghigtenthe vadkrois cadded i lgn athisA@inandutputt toe t 66
shown in FIG 18A, supplies the title of the second content. Nanely, the
audi o sendtley fooulin Mhiohndenteatksaohbas midic as tgrovddetdent nunber of
ATRAC data after a track nunmber command (TNO) "O05," inform ng the recording
nodul e 20 of the iFTGr 128 ishowel prbceseing by atiee Mai®f conerdulpbed;pi eces of
content. Wen the

for printing associated information. For example, while

dubbing content onto the disc D,. the user can operate the

operator panel 13 according to the indication displayed on

the indicator 14 to print desired associated information

and take out the print.

If the user instructs printing by specifying one or

more pieces of associated information, the processing goes

from step F401 to step F402, in which the main controller

11 captures the operation performed by the user. Then, in

step F403, the main controller 11 generates print data to

be sent to the printer 47 so that the associated

information requested by the user is printed. In step

F404, the main controller 11 sends a print command to the

printer 47 along with the generated print data. Based on

this command, the printer 47 prints the print data,

providing the associated information requested by the user

in the form of a paper card or a label. For example, the

print may also be predetermined for each content, disabling

print selection by the user.

The above-mentioned print may attain varieties in



57 recordi ng nodul e 20 has performed the processing for the track nunber

command (TNO) and supplied an acknow edge si gnal
t he audi o sendi ng nodul e 10 i ssues a reset command ( ACK- RESET)

18B,

reset this acknow edge signal (ACK) and then sends the information

I ncludi ng the nunber of characters and character string data along with a

title conmand (Title) "83." It shoul P be noted that, in this case, t

character string is "Mrnjng,

(ACK) as shown in FIG

n 08"

he

charact er ER@i RYPeS QEMRIINE (GRRtRMtSs angpbprintnpaperigior Wramples titl e of

t he second dubbed content has been thus supplied,

t he recordi ng nodul e 20

gener at es TheoPPrcerobhfthe RIsosdated informatien cpae e gt above-and 4)

based on the supplied information and perforns the processing of

onto the onestipnaheralile etared tint thecsereepoh2lj nan taptivamis eeed tdubbed
content (the fourth track on the disc D) is recorded in U TCC sector
the di sc Dhatreprnedudstd bjhashe wipedchhediscodrivg 49dWe tie atesaer! et ed
the title recording processing, the audio

to be accessed through the communication interface 44. 1In
addition, data inputted by the user through the operator
panel 13 may also be used as the associated information.

Main types of the form in which associated
information is provided include image data such as bitmap
data and character data such as text data. The contents of
these data are as various as title and lyrics of music as
content, album title, creator name, names of song writer,
composer, editor, and producer (production credit), history
and message of creator, description of music and album,
photographs of creator and others, image picture of music,
and cover picture of album for example.

The following describes the print output of the
above-mentioned associated information in the forms shown
below:

{(a) printing a label for Mini Disc;

(b) printing a lyrics card or a cover card;

(c) printing an image reproduced by video CD; and
(d) printing Internet information.

(a) Printing a label for Mini Disc

1 of

to

" whi ch exceeds four characters, so that this

recordi ng



sendi ng nodul e 10 supplies a stop conmand (STOP) "03" to the recording
nodul e 20 at tinme t68, ending the processing as shown in FIG 18A. By .
perform ng the above-nentioned sequence of processing operations, the audio
dubbi ng system 1 can 58 record the U-TOC infornmation associated with the
audi o data dubbed on the disc D. Nanel as shown in FIG 19, the optical
disc D can record the TOC i nformati on zﬁd ATRAC data of the third track
having title "Hello" and the fourth track having title "Mrning" dubbed
fromthe server 12Thelexkemialh view aifr eaMynicbibsdeto fhe stsdd ack thavi ng
title "Enotion" and second track having title "Dream" As described, in the

audi o dubbdhgcshsimntlie presentdiembodtmenendsngs nsitoie 10 EENdS #.he track
size of each track along with ATRAC data and, based on this track size, the

recordi ng TheuhsgRét - iai=ls dd sdabacat WRaSh' e6€6E@Thd mirddie disc D to

record the start and end addresses of each :
reproducing are performed is loaded in a cartridge 72 and
cannot be taken out by the user. In recording or
reproduction, a shutter 73 is slid by a
recording/reproduding apparatus to expose the disc D, on
which an optical head or a magnetic head records or
reproduces information. The cartridge 72 can be
accommodated in a case 80. It is reéommended that the
cartridge 72 be accommodated in the case 80 for storage or
transportation.

Preferably, the contents such as music recorded on
the disc D can be viewed by the user at a glance. For this
purpose, the cartridge 72 and the case 80 have a an
external area on which the user can attach a label written
by the user with information such as a music title.

Namely, the cartridge 72 has a long label attaching area 75
along its side and another label attaching area 74 in a
range on its upper side not obstructing the shutter 73.
FIGS. 28A and 28B show the bottom and top of the case 80.
The top of the case 80 shown in FIG. 28B is formed by a

transparent resin for example, while the bottom shown in

FIG. 28A is made of a opaque resin. The major portion of



track into the U-TOC of the disc D. Consequently, the audi o dubbing system
.1 can correctly record the tracks selected by the user onto the disc D. In
addition, the recording nodule 20 can record, onto the disc D, ATRAC data
as one track according to a transmtted data stream and record the start
and end addresses of each track by dividing the data stream of this one
track, thereby enhancing the usage eff/i’ciency of the disc D. 7. Mnitoring

bt woen t FERS K b RIGTG A5 dabBLaRRCHARLG P4 Bhoduci ng modul ¢ 41 of
t he audi o dubbing system 1. FIGS. 20A through 20E shOM/stateg Fﬁ Kh?ch aO
track start porti diPoeXaMRAE d&haseolabel pptaching Ginease 74udi’d,sendi ng
nodul e 10 to the recording nmodule 20 is supplied to the reproduci ng nodul e
41. As destid fdd addicst dhet heexutiboatbadh ny Iakkl ovrlitten with a

title onto the label attaching area 74 and labels written

with tiﬁles of recorded pieces of music aﬁd other

informatidn onto the label attaching areas 75 and 81 for

convenience. In the present embodiment, the audio dubbing

system 1 generates, by use of associated information,

labels by printing that are attachéble on the label

attaching areas 74, 75, and 81 and provides the generated

labels for the user when dubbing is performed on the disc

D.

For example, a label mount 90 as shown in FIG. 29

is prepared on the printer 47 as print paper. The label

mount.90 has labels 92, 93, and 91 having sizes suitable

for the label attaching areas 74, 75, and 81 respectively

on a label mount portion 94.

According to the operation performed by the user

captured in step F402 of FIG. 26, the main controller 11

generates print data. It is assumed here that the user has

specified label printing and selected a particular image

and text data for a label to be printed. Then, the main

controller 11 generates print data for printing a label as

shown in FIG. 29 for example. To be more specific, in the



supplies ATRAC data in units of predeterm ned size to the recording nodul e
20 based on a request signal (Data Req) received fromthe recordi ng nodul e
20. Therefore, the audio sending nodule 10, if ATRAC data divided into

bl ocks 1 through 16 for exanple is to be supplied to the recordi ng nodul e
20, -supplies the ATRAC data on a blocg basi s based on the request signal
(Data Req) as shown in FIGS. 21A and PB. The audio sendi ng nodul e 10
supplies ATRAC data_in units of predeterm_ned size to the reproducing

modul e 41 B388dOENFECr efliesthesifpidl qopirelhes) l1lcgenerates crexthalata
reproducin% modul e 41 as shown in FIG 20E. At this nonent, the reproducing
e

nodul e 41 BEFfbikde jerdrFRptaR naasr 6sutheglabel a®? pnimage tdeta enmihyed
ATRAC data to output an audi o signal, supplying a next request signal (Data
Req) to thasagteaterphotpgnapll ent) texitedatar foradublméd el icatt iwliech t he
reproduci ng nodul e 41 issues a request signal (Data Req) depends on the
data conprassthe lalbeb.9Forand image data for creator photograph as
the label 91. The generated data are sent to the printer
47 to generate the label mount 90 on which the label
printed with characters and an image shown is attached.
Thus, according to user selection or preset
information, the Mini Disc label as shown in FIG. 29 is
provided for the user. The user can use this label for the
disc D dubbed by the recording module 20 for convenience.
Especially, on a small-size disc such as a Mini Disc, the
label attaching areas 74, 75, and 81 are small
proportionately and therefore it is not easy for users to
write characters on these labels by themselves.
Consequently, the capability of generating the labels
written with user-specified image and text by the above-
mentioned embodied system provides a significantly'ﬁigh
added value.
(b) Printing lyrics card and cover card
Print output by the printer 47 may also be made on
plain paper rather than sticking labels. For example,

print paper of a predetermined size is prepared, on which

characters or images as associated information are printed



60 exanple, if the data conpression ratio is about 4 to 1, then, as shown
in FIGS. 20C through 20E, this interval is about four tinmes as |arge as the
interval (refer to FIG 20B) at which the recording nodule 20 i ssues a

- request signal (Data Req). The audi o sending nodul e 10, based on the

request signal (Data Req) supplied fromthe reproduci ng nodul e 41,
sequentially supplies the start porti o2 blocks 1 through 4, of the ATRAC
data to be supplied.to the recording nodule 20 as shown in FIG 21C for
exanpl e. | @SsABEFataednbY cbhe Hager gr tay $heps¥stem putematicablyli ng nodul e
10 may store the ATRAC data to be sent to the reproducing nodule 41 into an
ext ernal nEXGry3B3f dlinshuates aumAampliee oft or piinked lyri¢e eapt oduci ng
nodul e 41 as required by a request signal (Data Req) coming fromthe

r epr oduci ngonpespending G he ubbedl 2¥BckhowFIie AUTRALLNedtrdtedearsuppl i ed

fromthe audi o sending nodule 10 to the reproducing nodule 41 if the
recordi ng emdupde20fracoovsr ptardlprinteds withAdRACedbdn plidttodrspidi sc D. As
far as one track is concerned, the ATRAC data to be supplied to the

and an image picture corresponding to the dubbed track.

In printing associated information on plain paper,
the size theieof is not limited as it is with the label
shown in FIG. 29. Therefore, information represented by
many characters such as iyrics, message, or description can
be printed. Obviously, other various information may also
be printed on print paper. Print paper is of various
sizes, so that many various pieces of information can be
provided at a time. For user convenience, the print paper
may be folded into a size that fits in the case 80 along
with the cartridge 72 of Mini Disc.

(¢) Printing an image reproduced by video CD

As.described, the main controller 11 references the
track data table storea in the server 12 to make the
optical disk drive 45 reproduce associated information
during dubbing, thereby outputting video/audio information
associated with the track being dubbed by means of the
display monitor 48 and the speaker 49. At this moment, the

user may make the optical disc drive 45 perform search,

slow playback, and pause operations through the operator



reproduci ng nodul e 41 becones as shown in FIG 20D. In a data stream of
plural tracks, the ATRAC data to be supplied to the reproduci ng nodul e 41
beconmes as shown in FIG 21B. As described above, the audi o dubbing system
1 61 supplies the ATRAC data of plural tracks in one stream For
exanple, if three tracks are recorded on the disc D, the audio sending
nodul e 10 conti nuously supplies the fgpst dubbing track through the third
dubbi ng track ubbi ng track refers to content selected to be dubbed) to
t he recor dPAE 1% SRofRsiRer| $1age Ao QXAMRYR 4 o Themdi #djet he fir st
dubbing track, the audi o sendi ng_nodule 10 supplies the ATRAC data of the
start por tFOHR JFORNPkEe% 111y SupPAdes bR seledked dnagridlatg wodthe 41 as
shown in FIG 21B. Then, when the sending of the second dubbing track
starts, thRCIRERD Sems ddenpFing detaubplbe PrinteltRACFdaEexasplehe start
portion of the second dubbing track to the reproduci ng nodul e 41. \Wen the
sendi ng ofth¥e constitution allows the user, when a promotion video

of the music being dubbed is reproduced by the optical disc
drive 45, to obtain the image of a desired scene along with
the dubbed music..

(d) Printing Internet information

Further, the main controller 11 references the
track data table stored in the server 12 to access an
Internet home page associated with the music being dubbed,
providing the user with information about the music and its
creator for example. The information thus obtained may be
displayed on the display monitor 48 for example according
to the operation performed by the user. Also, the main
controller 11 may supply the image data and character data
specified by the user for printing to the printer 47 as
print data. This constitution allows the user to obtain
wider and up-to-date information associated with the music
being dubbed and its creator for example along with the
dubbed music.

As described, various forms of print output are
practical. Obviously, other forms of print output are

possible. The audio dubbing system 1 according to the



third dubbing track starts, the audio sending nodule 10 supplies the ATRAC
data of the start portion of the third dubbing track to the reproducing
nmodul e 41 until the sending of the truck conmes to an end. For exanple, as
shown in FIGS. 20D and 21B, to the reproduci ng nodul e 41, about 1/4 of the
ATRAC data is supplied for each dubbing track, which is outputted as a
moni tor audio for the track (content) Bding dubbed I n the recordi ng nodul e
20. 'FIGS. 22 and 23 are flowcharts indicative of the control operations to
be perfor ndRVEYtioR caniRerfard fybbingronpaurententwhasisnd namelyr,e tracks
of ATRAC data are supplied fromthe audi o sending nodule 10 to the

recor di ng #MRLPEE @iapgshiofgrosiche 80 sthak, Spe@idaes lof, mEkGEc 22
describes the transm ssion of ATRAC data to the recordi ng nodul e 20 and
FIG 23 deeyrpbunk lnreatarsniasei bo bé &ibbed dadkbum tid esepodaci ng nodul e

41. When a recording
printed may be hardly set automatically. To circumvent
such a problem, the title of the first piece of music
selected by the user may be used as an album title or a
character string for an album title may be entered by the
-.user. from the operator panel 13.

In printing titles of recorded music in a list, the
titles of dubbed tracks may simply be arranged
sequentially. If one or more pieces of music were recorded
on the disc D before new tracks are dubbed,. the titles of
the already recorded tracks may be included in the printed
list after dubbing of the new tracks. The titles of the
tracks already recorded before dubbing of the new £racks
may be captured by the main controller 11 that requests the

recording module 20 for the TOC information of the disc D

for example.

9. Print output including camera images

The following describes another preferred
embodiment of the invention obtained by adding capabilities
to the above-mentioned audio dubbing system 1. A

constitution illustrated in FIG. 31 has an image taking



operation starts, the audio sending nodule 10 perforns the processing of
steps F201 through F207 shown in FIG 22. |In step F201, the audi o sending
nodul e 10 sets the track nunber (hereafter referred to as a recording track
nunber WIn) of a track (a dubbing track) to be supplied to the recording
nmodule 20 to the track first selected by the user. Wen the recording track
nunber . WIn has been set, the processiﬁﬁygoes to step F202. In step F202,

t he audi o sendi ng nodul e 10 sets a conpressed recordi ng address WAn to the
start addridRdulg jhe an daageo edatingomadale 071 i Fand raac kipdeladingd by t he
user. When the conpressed recording address WAn as an address in the server
20 has beesysten Sheimprasiddsdiongtgotbet cosseit20h dhowst dp F2@3, 1t he audio

sendi ng nodul e 10 checks for a request signal (Data Req) fromthe recording
modul e 20 and wai t®he mplioeslingepys6R 5dtalldvwee a oyuedides offalusiat a Req)
cones. Wien the request signal (Data Req)

for example to record ATRAC data and address tables as

content stored in a server 12. The music provider uploads

new pieces of music and associated information thereof into

the server 12, thereby allowing the user thereafter to dub

the uploaded music and print associated information.

The uploading system 52 may be made available to
general users, thereby forming a free information system
not limited to particular music providers. Fof example,
amateur musicians bring music composed by themselves in a
‘Mini Disc and load their music into the server 12 by using
the uploading ststem 25 to release their music through the
-audio dubbing system 1. It should be noted that adding the
‘capability of transmitting the ATRAC data and TOC
information recorded on the disc D loaded in the recording
module 20 allows the same to server also as the uploading
system.

The image taking module 50 especially gives a
variety to the contents of printing by a printer 47. The
image taking module 50 has a CCD camera for example and is

adapted to take a picture of the user who is using the

audio dubbing system 1 for example. The image data



63 cones, the processing goes to step F204. In step F204, the audi o sending
nodul e 10 sends the ATRAC data of the bl ock indicated by the conpressed
r-ecordi ng address WAn to the recording nodul e 20. Then, the audi o sending
nodul e 10 i ncrenents the conpressed recordi ng address WAn to the address of
a next bl ock, upon which the processing goes to step F205. In step F205,

t he audi o sendi ng nodul e 10 determ nes whether the conpressed recording
address WAn is greater than the end adgyess of the dubbing track currently
bei ng tranganerated Neyethe imageadrdkdngemdingendluis aditket dynithes whet her
all bl ocks of this dubbing track have been sent to the recordi ng nodul e 20

and the reinage ngdptinggsidulehdd .endmdgel Gataesumpiies Srdn ecaadihng addr ess
WAn is found not greater than the end address of the track to be recorded,

the processomgrobbentibnis @flsot dppht€ddain ehe alvade ReBitdGhg hfadhgg
conpressed recording address WAn 1s found greater than the “end address of

thi s dubbisp ts dsk sjithaieeas#iH §06améfa Sifiyd 2t dxamphieR F2Q8, the
audi o sendi ng nodul e 10

image data edited by the image editing module 51 is

supplied to the printer 47 as print data to be printed.

In such a system, the user selects a background
image through an operator panel 13 while looking at guide
display on an indicator 14 for example and make the image
taking module 50 take a picture of the user on the selected
background image.

For example, the main coq;roller 11 displays on the
indicator 14 several pieces of images, which are associated
information of the music being dubbed, as background images
and lets the user select a desired one. 'When the selection
has been made, the main controller 11 informs the user of
taking a picture and takes a picture of the user. The:
resultant image data is sent to the image editing module
51. The main controller 11 sends the image data as the
selected background image to the image editing module 51.
The image editing module 51 synthesizes the camera image
data of the user and the background image data to send the

resultant synthesized image data to the printer 47.

The printer 47 prints the synthesized image data.



determ nes whet her the current recording track nunber WIn is the track
nunber of the | ast content of one or nore pieces of contents (dubbing
tracks) selected by the user. Nanely, the audi o sending nodule 10
det er mi nes whet her all 64 tracks to be dubbed have been recorded or not.
If the recording track nunber WIn is found not the track nunber of the [|ast
content to be dubbed, then, in step F28%, the recordi ng track nunber WIn is
updat ed. Nanel the track nunber of the dubbing track to be sent after the
al ready trdfs ?t@éeaubﬁﬁngele@&ﬁdléﬁ:ﬂhﬁﬂh&QngQunﬁtémﬂﬁé fecording track
nunber WIn. Then, the processing operations of step F202 and on are
r epeat ed. photpgrgphpOFZﬁBe create @fdithe musdik heangrdulibed s dround t he
track nunber of the last track to be dubbed, it indicates that the ATRAC
dat a has bdeager easnylihgdtheruser ahdﬂﬁhmgcmeambs,togehhabii$1pﬂﬁann&bcessing
comes to an end. On the other hand, if ATRAC data is sent to the
as shown in FIG. 32. This image data may also be printed
on labels arranged on a mount for more user enjoyment.

Thus, some examples of print output according to
the above-mentioned preferred embodiments of the invention
have been described. Other forms than print output in-
which the user can take out the associated information
about dubbed music include the use of the disc D itself.
For example, the image data or character data described as
objects to be printed may be recorded in a predetermined
sector of the U-TOC of the disc D. For example, an unused
sector as a U-TOC sector is assigned as an area for
recording the character data or the image data. The user
reads the recorded character data or image data by means of
a Mini Disc reproducing apparatus of the user for example
to display the character data or the image data onto the
display monitor or print the same through the printer of a
personal computer system of the user for example.

The above-mentioned preferred embodiments have been
described by use of examples in which audioc data is

recorded on a magneto-optical disc. It will be apparent

that the present invention is also applicable to the



reproduci ng nodul e 41 to performreproducti on processing while sending the
ATRAC data to the recording nodul e 20, the audi o sendi ng nodul e 10 perforns
the processing operations of steps F301 through F306 concurrently wth the
processing shown in FIG 22. In step F301, when the recording processing
starts, the audio sending nodule 10 sets a track nunber (hereafter referred
to as a reproduction track nunber RTn) _to be supplied to the reproducing
modul e 41 to the track nunber of the track to be recorded in the recording
modul e 20 F€CRTARSi RE Vider. davren tHe widdr duadsenappatenhiutiat @M% has
65 been set, the processing goes to step F302. In step F302, the audio
sendi ng no@¥herigasden aceesprrecantingmafict othexdtthas smiueta-t he start
address of the track to be recorded, namely the track set in step F301.
Wien the copbticedediseprsuchtas Miadd iss Ray bhesubednisethe tdlmoyE-ocessi ng
goes to step F303. Then, in step
mentioned preferred embodiments.

As mentioned above and according to the invention,
when information is provided as audio data by means of a
dubbing operation, associated information about content
being dubbed can also be printed for the user to take it
out. This novel constitution realizes an audio data
providing form of higher added value.

The above-mentioned associated information may be
stored in a storage means in correspondence to each piece
of audio data, may be stored in another storage medium, or
may be obtained from a communication network. This novel
constitution provides a variéty of information. For
example, a variety of associated information such as lyrics
card, image picture, photograph, creator profile, creator
message, and credit of composer/song writer and prdéucer
can be effectively used as information to be printed,
thereby realizing a significantly useful information
providing form for both information provider and user.

Further, use of information taken by camera as

information to be printed allows provision of a user-

friendly image such as one in which both the user and the



F303, the audi o sending nodule 10 determ nes whether the track to be
recorded has been changed. Nanely, the audi o sending nodul e 10 determ nes
whet her the processing of step F207 has been updated and sendi ng of the
ATRAC data of the next dubbing track to the recording nodul e 20 has
started. If a track change as a recording operation is found, the
processi ng operations of step F301 and on are repeated. |If no track change
is found, the processing goes to step8ﬁ304. In step F304, the audi o sending
nodul e 10 &&eaternes ﬂﬁgbﬁérmﬁiw raxsptiinFadas ended. Nanely, the audio
sendi ng nodul e 10 determ nes whet her the processing operations of steps
F201 through F207 R&idlefiasthexi lahelseamydibegusedf asnprimdephpdie
reproduction processing is ended. If the recording is found not ended, the
processi ngAgbésleolabep, FAD5creatat amne3abelheanddso sengaydbhandul e 10
determ nes whether there is a request signal (Data Req) fromthe

repr oduci ngttadhed 4. approprispidsbed gratlachRataareas on a

recording medium such as a Mini Disc on which audio data is
recorded, thereby enhéncing.user convenience.

While the preferred embodiments of the present:
invention have been describéd using specific terms, such
descripfion is for illustrative purposes only, and it is to
be understood that changes and variations may be made
without departing from the spirit or scope of the appended

claims.



66 Req) is found, the processing goes back to step F303, in which the audio

senduuﬂ ﬂmnﬂ #ﬁ erm nes whether a track change has occurred, the
reco u l ﬂ"or the request signal (Data Req) has cone. Nanely, the
audi 0 *sehdi hg "odul @ 10 waits in steps F303, F304, and F305. |f the request
signal (Data Req) fromthe reproduci nodul e 41 is found, the processing
goes to step F306. In step F306, the audio sending nodule 10 sends the
ATRAC data_of the b] ock of, conpressed reproduction address RAn to the

r epr oduci n§RAb AT climethd$: t he audi o sending nodul e increnents the
conpressed reproduction address RAn to the address of a next block. The

processi ng goes bakk tAh fugdiordubbipgrsystemt fer shukhiag mg desdreti ons of
steps F303 and on are repeated. As described above, in the audi o dubbing
system 1, apdie pregram sedeskedofiubs 20mémory caraliing cine ATRMGrdat a, t he
reproduci ng nodul e 41 deconpresses for reproduction the conpressed ATRAC
data to becompresiatl Audile pregoans ngntodall redixrditnaediwmen recor di ng one
or nore tracks onto the disc D, the user can confirmthe audio data of the
comprising:
a recording means for recording an audio program
supplied from said memory onto said recording medivm; -
a receiving means for receiving associated”
information about the supplied audio program; and
a printing means for printing said associated

information received by said receiving means.

2. An audio dubbing system as claimed in claim 1,
wherein said.associated information about said audio

program is stored in said memory.

3. An audio dubbing system as claimed in claim 1,
further comprising:

a second récording medium for recording said
associated information about said audio program; and

a reproducing means for reproducing said second
recording medium, said reproducing means being connected to

said receiving means.



correspondi ng track being recorded. In the audio-dubbing system1, the
sendi ngmlj Mﬂliﬂu the recording nodul e 20 and the sending of ATRAC
data tolk ded! L ¥ nodul e 41 are separately perforned 67 by the
audi o séndi‘ng ' nodul’e 10. Therefore, if the user desires to reproduce a next
dubbing track while the first dubbing track is being recorded for exanple,

the user can skip the reproduction of88he first dubbing track by operating
the operator panel 13. To be nore specific, based on the input nade by the
user, the audio dubbi P SSadiandubhing systre afoetaimed b1 chagm A303 to
skip nonitor reproduction of a specified track. By changing the setting of
t he reprodWRerean: $3Edk angsAmia informasipgoabovhesabhiawticsi gnal for the
al ready recorded track can be reproduced for exanple. Thus, in the audio
dubbi ng syBregram isecsuppiedithrough ATRAGMUAicatiop| netatortk.acks onto the
disc D, any of the tracks to be recorded that is desired by

5. An audio dubbing system as claimed in claim 1,
further comprising:

an image taking means; and

an image editing means for performing aﬁ‘image

' editing operation based on image information taken by said

image taking means and said associated information about
said audio program;

wherein image informa?ion edited by said image

editing means is printed by said printing means.

6. An audio dubbing system aé claimed in claim 5,
wherein said associated information about said audio
program includes, for example, title information of said

- audio program to be dubbed onto said recording ﬁédium and
image information about a creator of said audio program to

be dubbed onto said recording medium.

7. An audio dubbing system as claimed in claim S,
wherein a sheet on which said image information edited by

said image editing means is printed by said printing means



the use e reproduced Wth reference to FIGS. 20A through 20E and

Fl GS. Zlmﬁf “ﬂuﬂ rrpl_e was described in which the start portion of
each tra t he reproduci ng nodul e 41 for nonitor output. The
portion for nDnltor dutput is not necessarily the start portion; other
portions may al so be outputted for nmonitoring. FIGS. 24A and 24B show an
exanpl e i n which, of the ATRAC data t&be supplied fromthe audio sending
nodul e 10 to the recording nodule 20, an arbitrary portion of a track is
suppl i ed t St penpeged REinpaaldble mbunt asd Sohabebmminttaibleyiagers (namely
musi ¢ provi ders) who. use the audi o dubbing system 1 for providing content
may preset leagpbronenside Btharmgmfoduced while the user is recordi ng content
onto the disc D. For exanple, a content provider nay want to reproduce the
prel ude, climx, and postlude of a piece of nusic. In such a case, of the
ATRAC

8. An audio dubbing system as claimed in claim 7,
wherein said label has a size fitting into a label

attaching area on a casing of said recording medium.

9. An audio;dubbing system as claimed in claim 7,
wherein said label has a size fitting into a label

attaching area on said recording medium.



data to be supplied to the recordi ng nodul e 20, the addresses of specified
portions are set as shown in FIG 24A. Then, the audi o sending nodule 10
supplies the ATRAC data with the addresses set to the reproduci ng nodul e
41. The reproduci ng nodul e 41 reproduggs t he supplied ATRAC data as shown
in FIG 24B. As shown in FIG 25, the“server 12 stores, in a track data
tabl e, the nunber of units ( MIDUBRINGAPEARATYS t 0 be reproduced in each
track and the addresses of these units for each stored track (content). The
main controller 11 of the SARRTRAhAEhJHEO DISEL.OGURES er ences this track
data table to supply the ATRAC data to the reproducing nodule 41. To record
track 1 onto the disc D, the audio sending nodule 10 references the track
data table shown in FIG 25 to first supply addresses "0000" through "0030"
to the reproduci ngamadbbéngdlsysben eldnesaicied G20&hithr ngdsmé)ef&'i to the
reproduci ng nodul e 41, and | astly addresses

including lyrics, title, image of a piece of music is
printed while audio data representing the piece of music
distributed from an information center or supplied from a
mass storage device installed in the dubbing system is-

being recorded onto a recording medium.

Figure 1



69 "0370" through "0400" to the reproducing nodule 41. Therefore, the

repr oduci ng nodul e 41 can output a correspondi ng audi o signal as shown in
FIG. 24B. Thus, if the units are set as portions to be reproduced for
nonitoring, the updating of reproduction address RAn in step F306 of FIG
23 may be executed such that portions_of the units are sequentially
transmtted continuously. Nanely, thel&d@io sendi ng nodul e 10 references
the track data table shown in FIG 25 to obtalh the address set to the
correspondi ng track. Based on the obtained adgfess, the audi o sendi ng
nmodul e 10 updates reproducti on address RAn i0AGstep F306, while sending the
ATRAC data on a block basis. It should be négaﬁ that, in the audi o dubbing
system 1, the addresses of other tracks nmay<b@ entered in the track data
table to reproduce these tracks. For exanpl%dﬁpther pi eces of nusic created
by the sane creator of the piece to be recotsigd may be reproduced. The

track data table may al so_be displ ayedgen th* indg?atnr l4_for_-the yser to
sel ect portions to be repF%d wed, therdby N
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reproduci ng the ATRAC data desired by the user. 8. Printing associ ated
information In the audi o dubbing system 1, ATRAC data to be 70 recorded
onto the disc D nay be reproduced by the reproduci ng nodule 41 for
nonitoring as descri bed above. Alternatively, instead of reproducing by the
reproduci ng nodul e 41, a still imge, a noving picture, or text data for
exanpl e may be reproduced by the associated information reproduci ng nodul e
46 as the associated informati on of ATRAC data to be recorded on the disc
D. To be specific, the server 12 stores a photograph of the creator
(perforner, song witer, conposer, or243¢ce |ike) and an imge picture for
exanpl e corresponding to each track listed in the track data table as
conpressed data as shown in FIG 25. The server 12 also stores the lyrics
and text data indicative of creator history of each track.
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| f+ the above-nentioned creator photograph and noving picture for exanple
are stored in a video CD or an Internet hone page, the server 12 stores
chapter nunbers of the video CD and URL addresses. To record tracks
selected by the user onto the disc D, the main controller 11 of the audio

sendi ng nodul e 10 references the associated information table shown in FIG
sé/¥8r 12 and supplied to the recording

25 when ATRAC data is read fromt
nodul e 20, supplying the contemtisidf t he— nforrratrl—?n in the table of
t he correspondi ng track 7179 &he asgoti ated i or repr oduci ng
nodul e 46. If there is irrage‘da-t-ac’as bi fmhp dat alahd cthpregsed data, the
main control ler 11 of the audiolsendi ng{ npdul e 1 bt a'cr%;a‘file of the
i mage data fromth 2-’a.|:duf-zsuppl ep the fllbk to @grinter 47 or
t he di splay nonitor $#8 of 4t he Jagsoci at ed § nf or mali prgf €pNddyci ng nodul e 46.
When the image data |s suppliddf @ B n
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the printer 47 of the associated information reproduci ng nodul e 46 prints
the i nmage data onto paper according to the operation perforned by the user
for exanple. A specific exanple of a printing operation to be perfornmed by
the printer 47 will be described later. On the other hand, when the inage
data is supplied, the display nonitor 48 of the associated information

r epr oduci ng nodul e 46 di splays the i4yBPe data according to the operation
performed by the user for exanpl e~If,thene i'sytext data, the nmain
controller 11 of the audio sendi no ulgglo tains a file of the text
data fromthe server 12 and supplies the Tile to the printer 47 or the

di splay nonitor 48 of the associated information reproduci ng nodul e 46.

When the text data is sypplied, theg printer 44 of the asaoci at ed

i nfarmati on reprodycin e ; n_paper accordi ng
to the operation pf%?ggﬁggdg§ﬁ€ﬁg—ﬁét?h?;%hg;gﬁg{gﬂﬁEg_?ﬁggagﬁer hand, when
2 MSB isoluss  Lsaluss  Lsaliss LSB
000000001111 YT 1T T ITIIIITITIT1I111111]0
(R ERR AR ERERRR RN ERERR RN R
1111111 et 111111111141000000001 2
Cluster H | Cluster L | Sector (00h) | MODE(02h) |3
00000000]0000000010000000010000000014
00000000100000000100000000(0000000015
00000000j00000000100000000}0000000016
Maker code | Model code | First TNO | last TNO |7
00000000]00000000100000000 |Used Sectors| 8
00000000j0000000010000000010000000019
00000000/00000000]00000000 {Disc Serial No| 10
Disc 1D P-DFA P-EMPTY | 11
P-FRA P-TNO1 P-TNO2 P-TNO3 112
P-TNO4 P-TNOS P-TNOG P-TNO7 13
P-TN0O248 | P-TN0249 | P-TN0250 | P-TN0251 |74
P-TN0252 P-TN0253 P-TN0254 P-TNO255 | 75
00000000}00000000100000000}00000000]76
00000000/00000000100000000(00000000] 77
(01h) ‘START ADDRESS TRACK MODE 78
END ADDRESS LINK INFORMATION] 79
(02h) | START ADDRESS TRACK MODE | 80
END ADDRESS LINK INFORMATION; 81
: (03h) { START ADDRESS TRACK MODE | 82
. END ADDRESS LINK (NFORMATION! 83
(FCh) | START ADDRESS TRACK MQDE | 580
END ADDRESS LINK {NFORMATION] 581
(FDh) | START ADDRESS TRACK MODE | 582
END ADDRESS LINK INFORMATION} 583
(FEh) | START ADDRESS TRACK MODE | 584
END ADDRESS LINK INFORMATION} 585
(FFh) | START ADDRESS TRACK MODE | 586
END ADDRESS LINK INFORMATION! 987

U-TCGC SECTOR-0



the text data is supplied, the display nonitor 48 of the associ ated

i nformation reproduci ng nodul e 46 di splays the text data according to the
operation performed by the user for exanple. If there is a chapter nunber

i ndi cative of the reproducing position of a video CD or a DVD, the main
controller 11 of the audio sending nodule 10 obtains the video data for
exanpl e having that chapter nunber fromthe optical disc drive 45 and
supplies the video data to the printé&y/347, the display nonitor 48, and the
speaker 49 of the associated information reproducing nodul e 46. Wen the

video data is supplied, the digpla itoL. 48 for exanple of the
associ ated i nformation reprod 'ng( Ieaés outputs a noving picture or a
still image according to the operation pertornmed by the user for exanple.

If there is a URL, which is a WWVserver address, the main controller 11 of
the audi o sending nodgie A8 elidi Fhd hAdeRsesiatepii formation froma

correspondi ng Inter, hrnnnh Th@ conmuni cati on
interface 44 and s t i ned a s |ated i nforhation to the
printer 47, Hmd&ﬁﬂ@ﬁhdﬁﬁﬁﬁh Uquﬂﬂﬂ
]
CLUSTER

(14 BITS)

SECTOR
(6 BITS)

SOUND GROUP
(4 BITS)

FI1G.6

Track mode 8Bit

‘ N

POEROIOD

dl1 d2 d3 d4 d5 d6.d7 d8

_ dl=0:write protected
. =1lwrite permitted
" d2=0:copy right protected
=1lnot protected
d3=0:original
=1:1st or higher generation
d4=0:audio
=1lreserved
d5=0: normal audio
_]

d6=0: else deserved
d7=0:mono
=1istereo

d8=0:emphasis off
=1lemphasis 50/15us



t he speaker 49 of the associated information reproduci ng nodul e 46. Wen
the WAW server information is supplied, the printer 47 and the display

noni tor 48 for exanple of 73 the associated information reproducing
nodul e 46 outputs a noving picture, a still imge, audio, and character
information for exanple. As described, the audi o dubbing system 1l can

obt ai n associated information such as imge, audio, and text data stored in
the server 12, other recording nedia such as CO- ROM and video CD, or
transm ssion nmedia such as networks including the Internet, while ATRAC
data is being recorded onto the disc D. Therefore, while recording ATRAC
data onto the disc D, the audi o dubbing system 1l can display an i nage of or
a nmessage by the creator singing a selected song onto the display nonitor
48 or print the lyrics of the song or a profile of the creator through the
printer 47. In addition, because theégp0ical disc drive 45 for video CD

FI1G.7

P—FRA= | 03h
START END LINK
ADDRESS ADDRESS  INFORMATION
(0 3H) S o3 Eos 18h
/ _J
(18H) S 18 Ei1s 1Fh
/ J
(1Fh) S 1F E1s - 2Bh
e ’
(2Bh) S 28 E 28 E3h
J

(E3h) S E3 E €3 00h




or DVD is provided, the audi o dubbing system 1 can di splay creator
pronotion video for exanple and supply creator information over a
transm ssi on nmedi um t hrough the conmuni cation interface 44. The out put of
t he reproduci ng nodul e 41, the display nonitor 48, or the speaker 49 is
provided to the user only while the user is dubbing content onto the disc
D. On the other hand, the print outpqy3bron1the printer 47 is taken out by

the user along with the dubbed disc D, so that value can be added to the
print as an additi onal 74 artiFe (G cent ent dubbed on the disc D
In the present enbodi nent, val ue I aclde is print output to the form

i n which content such as nusic s provided. FIG 26 shows processing by the
main controller 11 for printing associated information. For exanple, while
dubbi ng content onto th¢ disc D, tlge user canjoperate thg operator panel 13
according to the i hﬂi—&-&t—l—ﬁ-ﬂ-]ﬁbﬁtﬂ-&y&d—@ﬁé———]sbits——e

MSB LSBIMSB SBIMS SBIMSB LS8
00000000 ] 1 1111111111
11111111 1111 (I EEEERERE
11111111 1111 1100000000
Cluster H | Cluster L | Sector(01h) | MODE (02h)

00000000j00000000]100000000]/ 00000000
00000000{00000000{00000000]/00000000
00000000]00000000{00000000J00000000
00000000j00000000!00000000| 00000000
00000000]00000000i00000000fJ00000000
00000000j00000000j00000000/00000000
000000001000000C0CO{00O000000]0O0000000] 10
00000000/00000000{00000000 P-EMPTY | 11

00000000 P-TNAT P-TNA2 P-TNA3 |12
P-TNA4 P-TNAS P-TNAG P-TNAT |13

b |k | e | 1Y
I PUNPY
VY PUGRY Y
U PR P
e o | P ol

b | o | vl
nd { e | ek

WO~ BRWN O

P-TNA248 | P-TNA249 | P-TNA250 | P-TNA251 |74
P-TNA252 | P-TNA253 | P-TNA254 | P-TNA255 |75

DISK NAME . ' 16
DISK _NAME [LINK INFORMATION] 77
(01h) |DISC NAME / TRACK NAME 78
DISC _NAME / TRACK NAME [LINK INFORMATTON) 79
(02h) [DISC_NAME / TRACK NAME S 80
DISC NAME / TRACK NAME [LINK INFORWAT ION 81
(03h) |DISC NAME / TRACK NAME 82
DISC_NAME / TRACK NAME [LINK [NFORMATION 83
(FEh) [DISC _NAME / TRACK NAME 584
DISC_NAME / TRACK NAME [LINK INFORMATION 585
(FFh) [DISC _NAME / TRACK NAME 586
DISC NAME / TRACK NAME ILINK INFORMATION| 587
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the indicator 14 to print desired associated information and take out the

print.
associ ated information, the processing goes
which the main controller 11 captures the o
Then, in step F403, the main controller 11

to the printer 47 so that the associated in
is printed. In step F404, the main c8dePol

the printer 47 along with the generated pH
the printer 47 prints the print data
requested by the user in the form of
the print nmay al so be predeterm ned

sel ection by the user. The above- nentloned

75

If the user instructs printing by specifying one or nore pieces of

ach cbn ent

fromstep F401 to step F402, in
peration performed by the user.
generates print data to be sent
formation requested by the user
er 11 sends a print command to
nt data Based on this command,

e associated information
ésor a | abel . For exanple,
di sabling print

prlnt may attain varieties in
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the types of print contents and print paper for exanple.
mentioned table stored in the

associ ated informati on may be the above-

server 12,

addi ti on,

be used as the associ ated i nfornmati on.

an optical

disc to be reproduced by the optical
or the Internet to be accessed through the conmmunication interface 44.

data inputted by the user through the operator panel
In types of the formin which

9/";@

di sc

The source of the

drive 45,
In

13 may al so

associated information is provided incl'ude i mage data such as bitnmap data
and character data such as text data. The contents of these data are as

various as title and lyrics of rru? a’s
t or

nanes of song witer,
hi story and nessage
of creator and ot her

conposer,
of creator,

s, image picture of nusic,

tenl)d

bumtitle,

creator nane;
er (production credit),

descri ption of nmusi ¢ and al bum phot ographs

for exanple. The followi g describes?the print3output of the
above-ngﬁtioned assdﬁ?arEUﬂﬂﬁﬁmﬁ&hﬂﬂ?Tiﬂ%&Erfnrﬂgﬁbﬂ@wnﬂmﬁﬁﬁﬂ (a)
printing a | abel forf Mni Discy (b) printing a lyricg card or aj cover card;
MSB .SBIMSB LSBIMSB LSBrMSB LS8
gggogoQOft1TtTI11 111111t j1111111tjo
IREERRRREREEERERERRREREEEERENNEENEEE S
TTt it g1t f11111111/000000001 2
Cluster H | Cluster L | Sector (04h) | MODE(02h) |3
00000000100000000i00000000{00000000] 4
00000000}J00000000100000000[0000000015
00000000 00000000]0000000C]|0000000016
00000000/00000000100000000|00000000]}7
00000000)|00000000|000O0C0O000]|00000000]8
00000000100000000100000000/00000000]9
00000000]00000000100000000. char - code | 10
00000000]j00000000f00000000 P-EMPTY | 11
00000000] P-TNAT P-TNA2 P-TNA3 12
_P-TNA4 P-TNAS P-TNA6 P-TNAT 13
P-TNA248 P-TNA249 P-TNA250 P-TNA251 {74
P-TNA252 P-TNA253 P-TNA254 P-TNA255 |75
DISC NAME : 76
DISC NAME [LINK_INFORMATION 77
(01h) |DISC NAME / TRACK NAME 18
DISC _NAME / TRACK NAME [LINK INFORMATION| 79
(02h) |DISC NAME / TRACK NAME 80
DISC _NAME / TRACK NAME ~_JLINK INFORMATION 81
(03h) |DISC_NAME / TRACK NAME 82 -
DISC NAME / TRACK NAME [LINK INFORM\TIONJ[ 83
(FEh) [DISC NAME / TRACK NAME 584
DISC NAME / TRACK NAME {LINK INFORMATION| 585
(FFh) {DISC NAME / TRACK NAME : 586
DISC NAME / TRACK NAME {LINK INFORMATION 587
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(c) printing an i mage reproduced by video CD; and (d) printing Internet

I nformation. (a) Printing a |abel for Mni Disc 76 The external view of
a Mni Disc to be used as the disc Din the present enbodi nent is as shown
in FIG 27. The magneto-optical disc é%;VWHCh recordi ng and reproduci ng
are perfornmed is loaded in a cartrid and cannot be taken out by the
reproguction._a_shutter 73 jis slid hy a

user. In recording or
recordi ng/ reproduci ng apparatus to exposgnthe disc D, on which an optical
head or a magnetic head recprds or e information. The cartridge 72
can be accommodated in a cage 80. tHremcajtridge 72
be accommopdated in the case} 80 for i on.] Pfeferably,
the contents such as music recordedgpn 56 vE?ved by the user
at a glance. For this - o
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purpose, the cartridge 72 and the case 80 have a an external area on which
the user can attach a label witten by the user with information such as a
music title. Nanely, the cartridge 72 has a |long | abel attaching area 75

along its side and another | abel attaching area 74 in a range on its upper

side not obstructing the shutter 73. FIGS. 28A and 28B show t he bottom and
top of the case 80. The top of fhe c shown in FIG 28B is fornmed by a
transparent resin for exanple ile the botfomshown in FIG 28A is nade
of a opaque resin. The mgjor tion o 7[=f he bottom provi des a | abel
attaching area 81. For exanpl t hes abel p2faching areas 74, 75, and 81

allow the user to attach a labdg witten witfgh title onto the | abel
attaching area 74 and | abels Eitten th tilsFks of recorded pieces of

music and other inf@ mation oR{Jo the | hbel bfng ar gasj75)and 81 for
conveni ence. In the?br esent emjodi neft, the [g&di o*dubbi pg
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system 1 generates, by use of associated information, |abels by printing
that are attachable on the | abel attaching areas 74, 75, and 81 and

provi des the generated | abels for the user when dubbing is perfornmed on the
disc D. For exanple, a | abel nount 90 as shown in FIG 29 is prepared on
the printer 47 as print paper. ‘The 11&/&80 nount- 90 has |abels 92, 93, and
91 having sizes suitable for the |a§gr jtthEinglagsﬁs 74, 75, and 81
respectively on a | abel nount porti 9 ardi n o the operation
performed by the user captured in step F402 of FIG 26, the main controller
11 generates print data. It is g d_here that the user has specified

| abel printing and sel ected a I mge and text data for a label to
be printed. Then, the main cont generates print data for printing
a | abel as shown in FIG ansl W= o-be nore specific, in the 78

SET ERROR CHECKING Fiol

SEND SETUP. COMMAND TO (o2
'RECORDING MODULE 20

< SETIE N\ N
COVPLETE 2 03

SEND START COMMAND TO |05
RECORDING MODULE 20 -

>
RECORDING MODULE \.__N
20 NORMAL ? /?!06 N

N RECORDING
— ' ENDED'? >F'07

SEND STOP COMMAND TO |ri08
RECORDING MODULE 20

|

SEND TRACK SIZE, TITLE,
ETC. TO RECORDING Fl09
MODULE 20

i ERROR > N |
CHECKING SET?_“F110

Fiil Y . Flo4

SEND_ERROR CHECK COMMAND
TO RECORDING MODULE 20 DO T INJE

-

N “ERROR CHECKING (2
—<_ENoep?
Y=
CHECK RECORDING RESULT |FII3

END



case of FIG 29, the main controller 11 generates text data for title and
creator nane as the |abel 92, inmage data such as creator photograph -and
text. data for dubbed nusic title as the |abel 93, and i mge data for
creator photograph as the |abel 91. The generated data are sent to the
printer. 47 to generate the | abel mount 90 on which the |abel printed with
characters and an i mrage shown is attached. Thus, according to user
selection or preset information, the Mni Disc |abel as shown in FIG 29 is
provi ded for the user. The user can u§§/§§js | abel for the disc D dubbed by
the recording nodul e 20 for conveni ence.  Especially, on a small-size disc
such as a Mni Disc, the |abel attaching areas 74, 75, and 81 are snal
proportionately and therefore it is not easy for users to wite characters

on these | abels by thensel ves. Consgquently, the capabiT1Ty of g8nherating
the labels witten with user-specifiedminageﬁand text by the above-
ment i oned enbodi ed system provi des signi fi©ant | e hi gh added valjue. (b)
Printing lyrics card and cover.card{Prtnt oygput by the printer 47 may also
be nade on A o -
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pl ai n paper rather than sticking | abels. For exanple, print paper of a
predeterm ned size is prepared, on which characters or inmges as associ at ed
information are printed 79 as specified by the user or by the system
automatically. FIG 30A illustrates an exanple of a printed lyrics card
corresponding to the dubbed track. FIG 30B illustrates an exanple of a
cover card printed with a creator photograph and an i mage picture
corresponding to the dubbed track. |m4pBonti ng associ ated i nformation on

pl ain paper, the size thereof is not limted as. it is with the |abel shown

in FIG 29. Therefore, Jinfor ion represented by mapyreharacters such as
ot her vari ous
S

| yrics, nessage, or des¢ription can helprinted—Covi o4k y

information may al so befprinted on p t paperl_ Printeppper s of various

ous pi gces ong ormati gn can be promigged at a
Paper may be fol ej-+ﬁ3? a size that

si zes, 'so that many var
time. For user convergance, tHe pri

fits in the case 80 al\ahg
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wi'th the cartri'dge 72 of Mni Disc. (c) Printing an i mge reproduced by
video CD As described, the main controller 11 references the track data
table stored in the server 12 to make the optical disk drive 45 reproduce
associ ated i nformati on during dubbing, thereby outputting video/audio
information associated with the track bei ng dubbed by neans of the display
noni tor 48 and the speaker 49. At thi®Mtfhent, the user may make the

optical disc drive 45 perform search, glow playback, and pafigg Qperations
t hrough t he operator 80 pangl 13 tolsel ect desired ipmg8 |[f ar exanpl e.
Then, the main controller 11 supplies {he sele¢ted image fdaftg|tq the
printer 47 as the print data tq be pri pted. Fol exanple, t*hl &€ {cdnstit uti on
all ows the user, when a pronotijon videb of thelnusic bei g:jgi dis
reproduced by the optical dis&driLyve ..1o. 0 i.Nat he i b-¢fJa desired
scene along with the dubbed nus%g. v
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(dy Printing Internet information Further, the main controller 11
references the track data table stored in the server 12 to access an

I nternet hone page associated with the nusic bei ng dubbed, providing the
user with information about the nusic and its creator for exanple. The

I nformati on thus obtai ned may be di spl ayed on the display nonitor 48 for

exanpl e according to the operation pe%: PEHE gred by the user. Also, the main
controller 11 may supply the image data and character data specified by the

user for printing to the printer 474 as pnint gata. This egfst+yution all ows
the user to obtain wi der and up-to-gdate ijnforjmation assofiplediwith the
nmusi ¢ bei ng dubbed and its creator [for ejanpl ¢ along wt L ‘%,.g lJubbed nusi c.
‘As described, various fornms of print output afe ppacti cali| @@ ously, other
forms of print output are possi bl Th udi o dubEnlg sysﬁ‘:e'grg according to
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i nvention can perform dubbing on a content basis (nanely, in units of

pi eces of nusic), so that, if pieces of nusic by plural creators are to be
dubbed, albumtitles to be printed may be hardly set automatically. To
circunvent such a problem the title of the first piece of nusic selected
by-the user may be used as an albumtitle or a character string for an
albumtitle may be entered by the user fromthe operator panel 13. In .
printing titles of recorded nmusic in &7/38t, the titles of dubbed tracks
may sinply be arranged sequentially. If one or nore pieces of nusic were
recorded.on the disc D befdre new tracks are dubbeg, the titles of the

al ready recorded tracks be included in the print | ist after dubbing
of the new tracks. The ti|#les of thejtracks alread cor ded oneedubbi ng
of the new tracks may be Cdptured by e main con Tar 11 ttr_'@tf,gr@ ests
the recording nodul e 20 fed the TOC information of=t2Qisc bept anpl e.
9. Print output includingltapera i_mages The follow hgudegsril ‘ﬁ% her
preferred enbodi nent of thg¢ invention |obtained by adding+cap&§§:g +HS
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to the above-nenti oned audi o dubbing system 1. A constitution illustrated
in FIG 31 has an inage taking 82 nodul e 50, an inmage editing nodul e 51,
and an upl oading system52 in addition to the constitution shown in FIG 1.
The upl oadi ng system 52 allows a provider of nusic for exanple to record
ATRAC data and address tables as content stored in a server 12. The nusic
provi der upl oads new pi eces of nusic and associ ated i nformati on thereof
into the server 12, thereby allowi ng the user thereafter to dub the

upl oaded nusic and print associated information. The upl oadi ng system 52
may be made avail able to general users, thereby formng a free information
systemnot limted to particular nusic providers. For exanple, amateur
musi ci ans bring nmusic conposed by th > lwes in a Mni Disc and |oad their
music into the server 12 by using the uploading ststem 25 to rel ease their
musi ¢ through the audi o dubbing system 1. It should be noted that adding

t he '

FI1G.I9

TNO Title trmd Track Size
Tr1 Emotion eb6 0011. 05. 02
Tr2 Dream eb Oﬂéé.lf.Oa
Tr3 Hello ab 0010. 2. 0a
Tr4 Morning 86 0020. le. 00



capability of transmtting the ATRAC data and TOC i nformati on recorded on
the disc D |oaded in the recording nodule 20 allows the sane to server also
as the uploading system The inmage taking nodule 50 especially gives a
variety to the contents of printing by a printer 47. The inmage taking

nodul e 50 has a CCD canera for exanple and is adapted to take a picture of

the user who is using the audi o dubbixay®ystem 1 for exanple. The inmage
g nodulje 50 ¢ egited by the i mage

dat a 83 generated by the Lgra e taki
editing nodul e 51. | nmage dataBYppli fromajmainjcgntalleq 11 is al so
I nputted in the inmage editing>g@®dul e=51 to be|synt Heqi w gh a canera
I mge for exanple. The inageUaja edfTed by the ine Qing nodule 51 is
supplied to the printer 47 a§ [ a to b¢ printed. Esch a .system
the user selects a backgroung i rough ap operat 01|...g:;anel 13 while
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di splay on an indicator 14 for exanple and make the image taking nodul e 50
take a picture of the user on the sel ected background i mage. For exanpl e,
the main controller 11 displays on the indicator 14 several pieces of

i mages, which are associated information of the nusic being dubbed, as
background i mages and |l ets the user select a desired one.aen the

sel ecti on has been nmade, the main con%gzbber 11 informs tHe&€ user of t aki ng
a picture and takes a picture of the U The resul tani g FRge data is sent
to the inmage editing nodule 51. The main controller 11 lsends— he i mage data

as the sel ected background i mage toftiye—Tmage UuyLngWﬁﬁggﬁzzl The i mage
editing nodul e 51 synthesizes the clangra |nage,dttj and the
background i mage data to send {fe riespl tant syntlie |zeq% data to the
printer 47. The printer 47 priRs tjhelsynthegizeqd ijma 84 If the
user has selected as the bac nd i page g’ OOO
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phot ograph of the creator of the nusic being dubbed, an inmage carrying the
user and the creator together is printed as shown in FIG 32. This imge
data nmay al so be printed on | abels arranged on a nount for nore user

enj oynent. Thus, sone exanples of print output according to the
above-nenti oned preferred enbodi nents of the invention have been descri bed.
QG her forms than print output in mhlzh/gme user can take out the associ ated
i nf ormati on about dubbed nusic in de th ofjthe disc Ditself. For
exanpl e, the inmage data or charac]]é'u gziégd as objects to be
printed may be recorded in a pred ter of the U-TOC of the disc
D. For exanple, an unused sector as a U-TOC sector is assigned as an area
for recording the character data or the jne data. The user reads the
recorded character data or image data b f a Mni Disc reproducing
apparatus of the user for exanple to di sprey—th€ character dgiplor the

I mge data onto the di gptay—ontor—or——prrtthe Sanme througi the] printer
of a personal conputer| sySEH WTirheT@eNUMBERaG e TRACKDbove- frent i oned
preferred embodi nents havéf@eBE RECORDPEDbYIRSE of exanples in which audio

data is .
—> F202

SET WAn TO START ADDRESS OF
TRACK TO BE RECORDED

=l

F203
REQUEST
S1GNAL FROM RECORDING
MODULE 207

Y

F204
SEND ONE BLOCK AND INCREMENT WAnN

WAR>END
ADDRESS OF TRACK TO
BE RECORDED?

WTn=LAST DUBBING TRACK?

F207

SET WTn TO NUMBER OF TRACK TO BE
RECORDED NEXT
|

END



recorded on a magneto-optical disc. It will be apparent that the present

I nvention is also applicable to the 85 recording of video data. It wll
be al so apparent that any ot her random access recordi ng nedi a other than
magnet o- optical discs such as Mni Disc may be used in the above-
mentioned preferred enbodi nents. As nentioned above and according to the

i nvention, when information is providedsgs audi o data by nmeans of a dubbing
operation, associated infornmation about content being dubbed can al so be
printed for the user to take it ouF Thi s ov? stitution realizes an
audi o data providing formof highef ad eoGaj ?e above-nenti oned
associ ated information may be stored in a storage neans in correspondence
to each piece of audio data, may be stored in another storage nmedi um or

may be obtained froma comunication nfg\ﬁoAﬁTjhi s novel constitution

provi des a variety of information. For
F30l| <

SET RTn TO NUMBER OF TRACK TO
BE RECORDED FIRST
F302

SET RAn TO START ADDRESS OF
TRACK TO BE RECORDED

TRACK CHANGED ?

RECORDING
ENDED?

REQUEST SIGNAL FROM
REPRODUCING MODULE 417

F306

SEND ONE BLOCK AND INCREMENT RAn
I

END



exanple, a variety of associated information such as lyrics card, inmage

pi cture, photograph, creator profile, creator nessage, and credit of
conposer/song witer and producer can be effectively used as information to
be printed, thereby realizing a significantly useful information providing
formfor both information provider and user. Further, use of information
taken by canera as information to be, Bted all ows provision of a user-
friendly image such as one in which bo/ﬁ the user and the: 86 creator of
dubbed nmusic are printed. Still furdher, |abels nmay be used as print paper.

Atitle | abel, an creator nane Iabéﬁ——qﬁg se—or—ey—perattached to
appropriate Iabel attaching areas @a &f cordi ng med} up such as a Mni D sc
on which audio data is recorded, therelfy gahanci ng usef convenience. Wile
the preferred enbodi nents of t he pr eseHt nVentlon higeg been descri bed
using specific terns, such N =[
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description is for illustrative purposes only, and it is to be understood

t hat changes and vari ations nmay be nade w thout departing fromthe spirit
or scope of the appended cl ai ns. 87 What is clainmed is: 1. An audio
dubbi ng system for dubbing a desired audi o program sel ected froma nenory
storing one or nore conpressed audi o prograns onto a recordi ng nmedi um
conprising: a recording neans for recording an audi o program supplied from

said nenory onto said recording nedium a receiving neans for receiving
and a printing

associ ated information about the sup@4i/é@ audio progra
means for printing said gssoc aﬂ%g i nformafi ¢n reag ved{ by saild [refelfvENg
means. 2. An audi ¢ dubbi g |syptemlas claingd]in c4d] m 1] whergi n spi :E
associ ated i nforrh& @ @ljout palfF (PO <
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programis stored in said nenory. 3. An audi o dubbing systemas clainmed in
claim1, further conprising: a second recording nediumfor recording said
associ ated information about said audio program and a reproduci ng neans
for reproducing said second recordi ng medi um said reproduci ng neans being
connected to said receiving nmeans. 88 4. An audi o dubbing system as
claimed in claim1l1, wherein said associated information about said audio
programis supplied through a comunication network. 5. An audi o dubbi ng
systemas clained in claiml1, further conprising: an inage taking neans;
and an image editing nmeans for performng an inmage editing operation based
on image i nformation taken by said i nmage taklng nmeans and sai d associ at ed
i nformati on about

25/30

F1G.26

PRINT -
OPERATION ?

_F402

CAPTURE OPERATION FOR
SPECIFYING PRINT -
CONTENTS

F403

GENERATE PRINT DATA
' ACCORDING TO THE
) OPERATION

F404

SEND PRINT DATA AND
INSTRUCT PRINTING




said audi o program wherein imge information edited by said i nage editing
means is printed by said printing neans. 6. An audi o dubbi ng system as
claimed in claim5, wherein said associated information about said audio
programincludes, for exanple, title 2¢f3gmati on of said audio programto
be dubbed onto said recordi ng nedium and i mage information about a creator
of said audio programto be dubbed onto said recording nedium 7. An audio
dubbi ng system as clainmed in clai , h/nﬁl n2 s’Fet on which said i mage
information edited by said i mage editihg and=t st printed by said printing
means 89 is conposed of a peel able mount and a | abel printable at |east
one side thereof. 8. An audi o dubbing systemas c8@ ned._in claim7, wherein
said | abel has a size fitting into a |abel attachiing a0n a casing of
said recordi ng nedi um 7
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9. . An audi o dubbing systemas clained in claim?7, wherein said | abel has a
size fitting into a | abel attaching area on said recordi ng nedi um
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