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DUBBING APPARATUS/ 

BACKGROUND OF THE INVENTION 

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 recording 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. 
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An audio server system is possible in which, in 

order to record audio data compressed at a compression 

ratio of about 5 to 1 onto a magneto-optical disc, the 

com.pressed 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 com.pressed 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 com.pressing ag~in. 

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 producer comment, in 

addition to music content. 
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However, a system in which audio data is 

distributed from the above-mentioned server to a client 

only records 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. 

SUMMARY OF THE INVENTION 

In carrying out the invention and according to one 

aspect t~ereof:, 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 
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These and other objects of the invention will be 

seen by reference to the description, taken in connection 

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 pref erred 

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; 
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FIG. 8 is a diagram illustrating a data structure 

of U-TOC sector 1, a control area on the above-mentioned 

magneto-optical 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; 

ET.G. 12A 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 

conunand signal Conunand sent from the audio sending module 
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10 to the recording module 20 and an acknowledge signal ACK 

sent from the recording 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 :J?referred embodi.rnent; 

FIG. ISA 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. !SB 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. !SC 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. 150 is a timing chart indicative of a 

acknowledge signal ACK to be sent from the recording module 

20 to the audio sending module 10; 
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FIG. lSE is a timing chart indicative of the 

processing timing on the recording module side; 

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. 160 is a schematic diagram illustrating 

contents of control information TOC formed on the optit::"al 

disc O; 

FIG. 17A 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. 170 is a schematic diagram illustrating 

contents of control information TOC formed on the optical 

disc D; 
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FIG. 18A is a timing chart indicative of a command 

signal Command to be sent from the audio sending module 20 

to the recording module 10; 

FIG. 18B 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. 18C is a timing chart indicative of the 

processing time at the recording module side; 

FIG. 180 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; 

FlG. 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. 200 is a timing chart indicative of an audio 

signal to be reproduced by the reproducing module 41; 
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FIG. 20E is a timing chart indicative of a request 

signal Data Reg supplied from the rep~oducing module 41; 

FIG. 21A is a diagram illustrating 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 iD_.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 41; 

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 
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cartridge and an accommodating case associated with the 

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 pref erred 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 pref erred 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 pref erred embodiment 

of the invention; and 

FIG. 32 is a diagram illustrating an example of 
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printing an image taken by the audio dubbing system shown 

in FIG. 31. 

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 Di$c 

3. U-TOC 

4. Audio data transmission method 

5. TOC information transmission method 

6. Audio data and TOC information dubbing operation 

7. Monitor.ing 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 pref erred embodiment of the 
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invention; An audio dubbing system 1 has an audio sending 

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 selected 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 d~sc D) owned by user. For example, the audio dubbing 

system 1 may be installed in a station or a store to of fer 

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. 
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First, the server 12 of the audio dubbing system 1 

stores music content equivalent to pieces of music each 

being several minutes long as audio data; for example, top 

100 numbers on a recent hit chart are stored. Each piece 

of the 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 

per£orm.s an operation on the operator panel 13 to start a 

recording operation:. 

When the user has completed the recording start 

operation, the main· controller 11 of the audio sending 

module 10 supplies the au~io 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 
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Transform Acoustic Coding) audio data compressed 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 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 
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associated information reproducing module 46. In this 

case, a part of the compressed audio data coming from the 

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 

signal and amplification processing to ..... generate 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 
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reproducing an optical disc such as a video CD, a CD-ROM, 

or a DVD. The main controller 11 can obtain, by means of 

this optical disc drive 45, image information, 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 11. 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 
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image of that music. The server 12 also stores text data 

such as the lyrics of each content and the history of the 

creator for example. If such a creator photograph or 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 addr~ss 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 

p~edetermined 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 
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controller 11 extracts a part of the ATRAC data to be 

recorded and supplies the extracted part to the reproducing 

module 41. 

The ATRAC data to be supplied 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 au~io 

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 



19 

magneto-optical disc being specified in the format called a 

Mini Disc (trademark) as a recording medium (the disc D) 

for use in the audio dubbing system 1. 

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.J2 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 described later. 

The following describes the format of the data 

recorded on the disc D (or a Mini Disc) for use in the 
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audio dubbing system 1. The data recorded on the disc D is 

controlled in units of cluster as shown in FIG. 2. On the 

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 on:ACIRC (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 

called a sound group as shown in FIG. 3C. In this sound 

group, 212 bytes of data are assigned to each of the left 

and right channels as shown in FIG. 30. When the 

compressed data in units of this sound group is 
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decompressed, data equivalent to 512 samples for the left 

and right channels is obtained. These 512 samples of data 

correspond to 2048 bytes of data. To be more specific, 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 
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same time. The following describes the U-TOC. It should 

be noted that units in which audio data is recorded onto 

the disc D is hereafter referred to as a track. The track 

is a unit of music for example and corresponds to the music 

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 O through U-TOC sector 31. Of these sectors, 

sectors O through 4 have already been specified. The U-TOC 

sectors O, 1, 2, and 4 will be described in detail. 

FIG. 4 shows data to be recorded in U-TOC sector O. 

For convenience, the data recorded in U-TOC sector O is 

divided into 1-byte slots. Each slot is identified by a 

value (x) O to 587 along the vertical axis in FIG. 4 and a 

slot number (y) 1 to 4 along the horizontal axis; namely, 

·ex= row, y =number). This holds true with U-TOC sector 1 

and on. 

U-TOC sector O is recorded with 12 byte of header 

data followed by "Cluster H," "Cluster L," and "Sector" 

indicative of address information of TOC sector O 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 
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disc D, "Model code" indicative of the model of the disc D, 

"First TNO" indicative of the track number of the first 

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. In 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 f_or 

empty slot)," a pointer indicativ~ 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-TN0255 are prepared, allowing up to 255 tracks to 

be recorded on the disc D. 

Starting from slot (row 78, number 1), the start 
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address of each t~ack, the end address of each track, link 

information link-P, and track mode are recorded with 8 

bytes being one table. U-TOC sector O 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 values recorded in the above-mentioned 

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

the 255 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 in the first 14 bits, a sector address in the next 

6 bits, and a sound group address in the last 4 bits. 

The track mode is represented in data of 1 byte = 8 

bits as 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 o in 
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a continuous data stream, namely a same track is recorded 

in the recording area of the disc D in a discrete manner, 

from which start address the next data is.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. In 

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, 



26 
which is a recordable area, with reference to FIG. 7. If 

the pointer P-FRA indicative of the start position of the 

slot controlling the recordable area of U-TOCO is recorded 

·with 03h (hexadecimal) for·example, access 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 

above-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. In addition, 

following slot lFh described in the link information of 
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slot 18h, a range defined by the start address and the end 

address of slot lFh is determined a recordable area. 

Further, following slot 2Bh described in the link 

information of slot lFh, a range defined by the start 

address and the end address of slot lFh is determined a 

recordable area. Thus, slots are followed by following the 

slot addresses recorded in the link information until the 

link information becomes OOh. 

Thus, starting from the slot indicated by pointer 

P-FRA, slots are followed until the link information 

becomes null (= OOh), thereby linking parts, which are free 

areas discretely recorded on the disc, in memory. In the 

above de.scription, pointer P-FRA is used for example. 

Pointers P-DFA, F-EMPTY, P-TNOO through P-TN0255 can also 

link discretely recorded parts. For example, in the case 

of ~ointers P-TNOO through P-TN0255, 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 
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of each track being equivalent to a title of music. 

Character information of each track is recorded in 

a slot indicated by pointer P-TNAn (n being 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 form 

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 
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The following describes a dubbing operation to be 

executed by the audio dubbing system 1 with reference FIG. 

11 which shows a detailed constitution of 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 hea~ 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 s~gnal 

corresponding to a groove wobbl~ 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 
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signal (FE) and the tracking error signal (TE) supplied 

from the RF amplifier 27 and a system controller 32 for 

·controlling the memory controller 21, the encoder/decoder 

23, and the servo circuit 31. 

The optical 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 
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error signal (TE), drives the threading mechanism 30 to 

perform threading servo control by which the optical pickup 

26 is driven in the radial direction of the disc D. 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. 
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The magnetic head drive 24 drives the magnetic head 

25 based on the recording signal supplied from the 

encoder/decoder 23 to apply a modulation magnetic field to 

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 
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module 20 of the audio dubbing system 1 with reference to 

FIGS. 12A through 12C. 

In the audio dubbing system 1, 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 Reg 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 the 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 the 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 
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access memory 22 has all been written to the disc D, 

supplies this request signal (Data Req) to the audio 

sending module 10 for requesting next data. 

A particular relationship between this ATRAC data 

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 

t12. Then, receiving the ATRAC data, the recording module .. 

20 stops supplying the request signal (Data Req) at time 

tl3. 

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 t14 to time tlS. 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 ~odule 20 within a 

predetermined time, discontinues the recording processing. 

If the recording module 20 supplies the request 
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signal (Data Req) but does not receive the ATRAC data from 

the audio sending module 10 within a predetermined time as 

shown in time t16 to time t17, the recording module 20 is 

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 t17. It should be noted that, if the 

write standby state continues for a certain period of time, 

the audio dubbing system 1 determines that some trouble has 

occurred and discontinues the processingo 

Thus, in the audio dubbing system 1, the recording 

module 20 issues a request signal_,. (Data Req) to the audio 

sending module 10 for ATRAC data and the -audio sending 

module 10 sends the requested ATRAC _data.:to 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 recording 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. 
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The command line 2c transmits TOC information 

generated by the main controller 11 of the audio sending 

module 10 and command data such as data size of the ATRAC 

data of each content to the system controller 32 of the 

recording module 20. The ACK line 2d transmits an 

acknowledge signal (ACK) indicatiye of the end of 

processing from the system contrc-ller 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 t~ng chart 

of FIG. 12C. First, the audio sending module 10 supplies 

predetermined command data to the recording 20 at time t2L 

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. 
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It should be noted that, if the command data has been 

supplied, the audio sending module 10 discontinues the 

processing unless the acknowledge signal (ACK) is supplied 

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 

connnand line 2c are listed in table 1 below. 

[Table l] 

COMMAND NAME COMMAND DATA FUNCTION 

(l BYTE) 

SETUP 01 PUT THE RECORDING MODULE 20 INTO 

RECORDING PAUSE STATE. 

-
START 02 START RECORDING. 

STOP 03 END PROCESSING. 

TOCO info 04 TOC SECTOR 0 INFORMATION (TRACK SIZE, 

TRACK MODE) 

TNO 05 SPECIFY TRACK NUMBER. 

ACK-RESET 08 ACK RESET. 

ALRIGHT Ob 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 
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state. When this setup command (SETUP) is supplied, the 

recording module 20 is put in the recording pause state. 

The setup command (SETUP) is given in 1-byte "01" data to 

be specific. 

The start 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 conunand (STOP) instructs ending of the 

processing being performed by the recording module 20 based 

on another command. When the stop command (STOP) is 

issued, the recording module 20 stops the recording 

processed started by the start command (ST~T) f_pr example. 

The stop command (STOP) is given in 1-byte "03" data.to be 

specific. 

The TOCO information command (TOCOinfo) instructs 

recording information.onto TOC sector O of the disc D. 

When the TOCO information command (TOCOinfo) and 

information of track size and track mode following this 

command are supplied, the recording·module 20 obtains the 

start and end addresses of the recorded ATRAC data from the 

track size and records the TOC data in U-TOC sector o. 

Primarily, the. information of U-TOC sector O is 

J,. 
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generated by the recording module 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 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 content 

and a·track mode are supplied from the audio sending module 

10 as the TOCO,. information command (TOCOinfo). Based on 

the information indicated by the TOCO information command 

(TOCOinfo), the recor4ing module 20 generates the 

information of U-TOC sector 0 to be recorded on the disc o. 

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 recorded. 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 1-byte "05" data to be specific. 
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The reset command (ACK-RESET) resets an acknowledge 

signal (ACK) supplied from the recording module 20. When 

the reset comm.and (ACK-RESET) is supplied, the recording 

module 20 stops supplying the acknowledge signal (ACK). 

The reset command (ACK-RESET) is given in 1-byte "08" data 

to be specific. 

Recording state check command (ALRIGHT) checks the 

recording state of the recording module 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 recording state check command 

(ALRIGHT) is given in 1-byte "Ob" data to be specific. 

The title command (TITLE) _gives title information 

to be recorded 9n U-TOC sectors 1 and 4 of the disc D. 

When the title command (TITLE) and character string 

information and character 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 1-byte "83" data to be specific. 

6. Audio data and TOC information dubbing operations 

The following describes the processing for dubbing 
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by the audio dubbing system 1 with reference to a flowchart 

shown in FIG. 13. The audio dubbing system 1 starts 

processing from step FlOl shown in FIG. 13 when one or more 

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 loading the disc D into the recording 

module 20 has been completed. 

In step FlOl, the audio dubbing system 1 asks ·the 

user whether to perform error check through the indicator 

14. Wpen the user replies through the operator panel 13, 

the processing goes to step F102. The error check will be 

.~escribed later. 

In step F102, the audio sending module 10 supplies 

a S!etup .~command (SETUP) to the recording module 2 O through 

the command line 2c. Receiving the setup command from the 

audio sending module 10, the recording module 20 sets the 

. - .... recording state of the disc D to the recording pause state 

and supplies an acknowledge signal (ACK) to the audio 

sending module 10 through the ACK line 2d. In step Fl03, 

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 FlOS. If the 

acknowledge signal (ACK) is not found supplied from the 
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recording module 20, the processing goes to step Fl04. 

In step F104, the audio sending module 10 

·determines that some trouble is preventing the recording 

module 20 from recording onto the disc D and therefore 

displays an error message on the indicator 14, ending the 

processing. 

In step FlOS, 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 Reg) to the audio sending module 10 

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

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

supplies ATRAC data ~n 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 
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to the disc D has failed. 

When the recording of the ATRAC data has started in 

step FlOS, then the processing goes to step-Fl06. In step 

Fl06, the audio sending module 10 supplies a recording 

state check command (ALRIGHT) through 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. In 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 

~normally. 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 
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re.cording module 20 and found ended, the processing goes 

from step F107 to Fl08. In step F108, the audio sending 

module 10 supplies a stop command (STOP) to the recording 

module 20 through 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 Fl08, the 

processing goes to step F109. 

In step Fl09, the audio sending module 10 supplies 

necessary TOC information such as a track number command 

(TNO), a TOCO information command (TOCOin!o), track size 

information, 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 informa~ion. 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. 
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When the necessary TOC information has been 

supplied in step F109, the processing goes to step FllO. 

In step FllO, the audio sending module 10 determines 

whether the user has set that error check is to be 

performed in step FlOl. If error check is found set, the 

processing goes to step Flll. If error check is found not 

set, the processing 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 

Flll. 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 Fl12. When the 

error checking has come to an end, the processing goes to 

step F113. 

In step Fl13, 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 
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return the disc D to the state before the dubbing 

operation. When the recording result has been displayed in 

step Fll3, the audio dubbing.system 1 ends the above-

mentioned sequence of dubbing operations. 

As described, the audio dubbing system 1 performs 

the processing of steps FlOl through F113, thereby 

recording the ATRAC data onto the disc D with reliab~lity. 

It should be noted that, in the processing of steps FlOl 

through Fl13, 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 1 O supplies the 

ATRAC data to the recording module 20. 

Namely, the processing of step F109 is performed 

after completion of the setup operation and before the 

start command (START) is supplied, that is to say, between 

steps Fl03 and FlOS. It 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 
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data line for supplying ATRAC data and commands is com.posed 

of the ATRAC line 2a and the command line 2c, the 

processing of steps F106 and Fl07 and the processing of 

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 FlOl through Fll3, the 

ATRAC data corresponding to plural pieces of content are 

handled as one data stream to separately supply the 

information 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 FlOS through F109 are repeated for each 
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piece of content. 

The following specifically describes the recording 

of two pieces of music content onto the disc D with 

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 .. 0002.00.00," second content of 

which title is "Hello," track mode (trmd) is "a6," and 

track size is "0010.2f.Oa," third content of which title is 

"Morning," track mode (trmd) is "86," and track size is 

"0020.le.OO," 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," 

track mode (trmd) is "e6," and track size· is "0022.lf.Oa." 

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 



\ ) . 

49 

the disc D, the processing operations shown in FIGS. 15 

through 18 are performed. 

FIGS. 15A through lSE 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) "01" to the recording module 20 at 

time t31 as shown in FIG. lSC. When the setup command 

(SETUP) has been supplied, the recording module 20 sets a 

recording pause state at time t32 as shown in FIG. lSE and, 

at the same time, supplies an acknowledge signal (ACK) to 

the audio sending module 10 as shown in FIG. lSD. When the 

acknowledge signal (ACKf has been supplied, the audio 

sending module 10 supplies a reset conunand (ACK-RESET) "08" 

to the recording module ·20, resetting this acknowledge 

signal (ACK) as shown in FIG. lSC. 

The audio sending module 10 supplies a start 

command (START) "02" to the recording module 20 at time t33 

as shown in FIG. lSC. The supplying of this start command 

(START) corresponds to the above-mentioned processing of 

step FlOS. 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 
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the audio sending module 10. 

The audio sending module 10, based on the request 

signal (Data Req} received at time t34, starts supplying, 

to the recording module 20, ATRAC data in units of 

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 module 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 checking of the 

recording state by the recording state check command 

(ALRIGHT) corresponds to the above-mentioned processing of 

step Fl06. 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 norm.al. Then, the audio 

sending module 10 supplies a reset command (ACK-RESET} "08" 

to the recording module 20 to reset this acknowledge signal 
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(ACK). 

If the audio sending module 10 determines that the 

ATRAC data have all been-supplied to the.recording module 

20, then the audio sending module 10 supplies 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 Fl08. 

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 (TOCOinfo) to be supplied 

from the audio sending module 10 to the recording module 20 

in the above-mentioned step FllO. 

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. 160 

shows a recording state of U-TOC sector O of the disc D at 

each time. 

U-TOC sector O 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" 
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respectively) at time tSl when no TOCO information command 

(TOCOinfo} has been supplied. 

At time t52, the audio sending module 10 supplies 

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 cont~nt 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 

(TOCOinfo} "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, the recording 

module 20 generates the information of U-TOC sector O based 

on the supplied information, performing the processing for 

recording onto the disc D. Therefore, at time t53, U-TOC 

sector O 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 
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processing, the recording module 20 outputs an acknowledge 

signal (ACK) at time t53 for example as shown in FIG. 16B. 

Receiving the acknowledge signal (ACK)., the audio sending 

module 10 supplies a reset command (ACK-RESET) "08" to the 

recording module 20 to reset the acknowledge signal (ACK). 

Subsequent to time t53, the audio sending module 10 

supplies the track 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.le.OO" 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 

generates 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 O 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 tSS as shown in FIG. 16A. When 

;, 
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the stop command (STOP) has been supplied, the recording 

module 20 determines that the processing corresponding to 

the TOCO information command (TOCOinfo) "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 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 module 

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 
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the first content as dubbed content at time t62. Namely, 

the audio sending module 10 supplies the content number of 

the ATRAC data, the number of characters to be supplied, 

and the character data of title "Hello" of this content, 

along with the title conunand (Title). 

To be more specific, as shown in FIG. 17A, the 

audio sending module 10 sends track number "01" subsequent 

to a track number command (TNO) "05" to inform the 

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) "08" to reset the acknowledge 

signal (ACK) and then, at time t63, sends information 

including the number of characters and character string 

dat,a 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 
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performed several times. Namely, only four characters of 

data can be supplied once, four characters .. Hell" are 

supplied as the number of characters being "4" at time t63 

shown in FIG. 17A and then the remaining character 11 0 11 is 

supplied as the number of characters being "1 11 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 should 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 

acknowledge 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 signal 

(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 11 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 
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recording module 20 has performed the processing for the 

track number command (TNO) and supplied an acknowledge 

signal (ACK) as shown in FIG. l8B, the audio sending module 

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," which exceeds four characters, so 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 2.0 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 recording module 

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 
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record the U-TOC information associated with the audio data 

dubbed on the disc D. Namely, as shown in FIG. 19, the 

optical disc D can record the TOC in.formation and ATRAC 

data of 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. Consequently, the 

audio 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 
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reproducing module 41 of the audio dubbing system 1. 

FIGS. 20A through 20E show states in which a track 

start portion of ATRAC data to be supplied from the audio 

sending module 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 ~~ta 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 this 

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 
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example, if the data compression ratio is about 4 to 1, 

then, as shown in FIGS. 20C through 20E, this interval is 

about four times as large as the interval (refer to FIG. 

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 module 41 into 

an external memory beforehand and supply 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 records 

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 
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supplies the ATRAC data of plural tracks in one stream. 

For example, if three tracks are recorded on the disc o, 

the audio sending module 10 continuously supplies the first 

dubbing track through the third dubbing track (a dubbing 

t~ack 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 the 

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 ~tart portion of the second dubbing track 

to the reproducing module 41. When .the sending of the 

third dubbing track s_tarts.~, the audio sending module 1 O 

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, as 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 
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module 10 when one or more tracks of ATRAC data are 

supplied from the audio sending module 10 to the recording 

module 20 for dubbing on the disc D. Specifically, FIG. 22 

describes the transmission of ATRAC data to the recording 

module 20 and FIG. 23 describes the transmission 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. In 

step F201, the audio sending module 10 sets the track 

number (hereafter referred to as a recording track number 

WTn) of a track (a dubbing track) to be supplied to the 

recording module 20 to the track fir~.t selected by the 

user. When the recording track number WTn has been set, 

the processing goes to step F202 • 

. In step F202, the audio sending module 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 as an 

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) 
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comes, the processing goes to step F204. 

In step F204, the audio sending module 10 sends the 

.ATRAC data of the block.indicated by the compressed. 

recording address WAn to the recording module 20. Then, 

the audio sending module 10 increments the com.pressed 

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 ~nded. If the compressed recording address 

WAn is found not greater than the end address of the track 

to be recorded, the processing ope~ations of step F203 and 

on are repeated. If the compressed recording address WAn 

is found greater than the end address of this dubbing 

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 
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tracks to be dubbed have bee·n recorded or not. If the 

recording track number WTn is found not the track number of 

the last content to be dubbed, then, in step F207, the 

recording track number WTn 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 WTn. Then, the processing operations df step 

F202 and on are repeated. If, in step F206, the recording 

track number WTn 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 perform~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 FJOl, 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 
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been set, the processing goes to step F302. 

In step F302, the audio sending module 10 sets a 

compressed .reproduction address RAn to the start address of 

the track to be recorded, namely the track set in step 

F301. 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 the 

' track to be recorded has been changed. Namely, the ·audio 

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 track change 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 F207 have ended. If 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 
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Req) is found, the processing goes back to step F303, in 

which the audio sending module 10 determines whether a 

track change has occurred, the recording has ended, or the 

request signal (Data Req) has come. Namely, the audio 

sending module 10 waits in steps F303, F304, and F305. If 

the request signal (Data Req) from the reproducing module 

41 is found, the processing goes to step F306. 

In step F306, the audio sending module 10 sends 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 address,.of a next block. The processing goes back 

to step F303 to repeat the processing operations of steps 

F303 and on are ~epeated. 

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 recordedo 

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 
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by the audio sending module 10. Therefore, if the user 

desires to reproduce a next dubbing track while the first 

dubbing track is being recorded for example, the user can 

skip the reproduction of the first dubbing 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 monitor output .. 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. 
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Some content providers (namely music providers) who 

use the audio dubbing system 1 for providing content may 

preset a portion 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:'Fid. 

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 st~res, in a 

track data taple, the number of units (Ml, 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 reproducing · 

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 
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"0370" through "0400" to the reproducing module 41. 

Therefore, the reproducing module 41 can output a 

corresponding audio signal as shown in FIG. 24B. 

Thus, 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 ~ 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 
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recorded onto the disc D may be reproduced by the 

reproducing module 41 for monitoring as described above. 

Alternatively, instead of reproducing by the reproducing 

module 41, a still image, a moving picture, or text data 

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 o. 

To be specific, the server 12 stores a photograph 

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 
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to the associated information reproducing module 46. 

If there is image data as bitmap data and 

compressed data, the main controller 11 of the audio 

sending module 10 obtains a file of the image 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 image data is supplied, 

the printer 47 of the associated information reproducing 

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 later. On the other hand, 

when the image data is supplied, the 9isplay 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 ll 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 
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the text data is supplied, the display monitor 48 .of the 

associated information reproducing module 46 displays the 

text data according to the operation performed by the user 

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 £rom 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 address, 

the main controller 11 of the audio sending module 10 
-obtains the associated information from a corresponding 

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 
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the associated information reproducing module 46 outputs a 

moving picture, a still image, audio, and character 

information for example. 

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 net*orks 

including the Internet, while ATRAC data is being r~corded 

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 promotion 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 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 additional 
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article to the content dubbed on the disc D. In the 

present embodiment, value is added by this print output to 

the form in which content such as music is provided. 

FIG. 26 shows processing by the main controller 11 

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 info~tion 

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 ~ser. 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 conunand, 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 
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the types of print contents and print paper for example. 

The source of the associated information may be the above­

mentioned table stored in the server 12, an optical disc to 

be reproduced by the optical disc drive 45, or the Internet 

to be accessed through the conununication interface 44. In 

addition, data i~putted by the user through the operator 

panel 13 may also ~e used as the associated info:pnation. 

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, edito~, 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 



76 

The external view of a Mini Disc to be used as the 

disc D in the present embodiment is as· shown in FIG. 27. 

The magneto-optical disc D on which recording and 

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/reproducing apparatus to expose the disc D, on 

which an optical head or a magnetic head records or 

reproduces information. The cartridge 72 can be 

acconunodated in a case 80. It is recommended 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 
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the bottom provides a label attaching area 81. 

For example, these label attaching areas 74, 75, 

and 81 allow the user to attach a label written with a 

title onto the label attaching area 74 and labels written 

with titles of recorded pieces of music and other 

information 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 attachable 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 
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case of FIG. 29, the main controller 11 generates text data 

for title and creator name as the label 92, image data such 

as creator photograph and text data for dubbed music title 

as the label 93, and 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 7:4, 75, and 81 are small 

proportionately and therefore it is not easy for users to 

write characters on these labels by themselves. 

Consequently, the capab.ility of generating the labels 

written with user-specified image and text by the above­

mentioned embodied system provides a significantly high 

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 
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as specified by the user or by the system automatically. 

FIG. 30A illustrates an example of a printed lyrics card 

corresponding to the dubbed track. FIG. 30B illustrates an 

example of a cover card printed with a creator photograph 

and an image picture corresponding to the dubbed track. 

In printing associated information on plain paper, 

the size thereof is not limited as it is with the label 

shown in FIG. 29. Therefore, information represented by 

many characters such as lyrics, 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. 

(c) Printing an image 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 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 
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panel 13 to select a desired image for·example. Then, the 

main controller 11 supplies the selected image data to the 

printer· 47 as the print data to be printed. For example, 

this 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 il 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 
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invention can perform dubbing on a content basis (namely, 

in units of pieces of music), so that, if pieces of music 

by plural creators are to be dubbed, album titles to be 

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 

l~st after dubbing of the new tracks. The titles 9f the 

tracks already recorded before dubbing of the new tracks 

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 pref erred 

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 
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module 50, an image editing module 51, and an uploading 

system 52 in addition to the constitution shown in FIG. 1. 

The uploading system 52 allows a provider of music 

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. For 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 cco 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 
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generated by the image taking module 50 is edited by the 

image editing module 51. Image data supplied from a main 

controller 11 is also inputted in the image editing module 

51 to be synthesized with a camera image for example. The 

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 controller 11 displays on the 

indicator 14 several pieces of images, which are associated 

information of the music being dubbed, a$ 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. 
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If the user has selected as the background image a 

photograph of the creator of the music being dubbed, an 

image carrying the user and the creator together is printed 

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 pref e~red 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 predetermin~d 

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 pref erred embodiments have been 

described by use of examples in which audio data is 

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

that the present invention is also applicable to the 
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recording of video data. It will be also apparent that any 

other random access recording media other than magneto-

optical discs such as Mini Disc may be used in the above-

mentioned preferred embodimen~s. 

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 m~ans 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 variety of inforination. 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 producer 

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 
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creator of dubbed music are printed. 

Still further, labels may be used as print paper. 

A title label, an creator name label, and so on may be 

attached to appropriate label attaching areas on a 

recording medium such as a Mini Disc on.which audio data is 

recorded, thereby enhancing user convenience. 

While the preferred embodiments of the present· 
. . 

invention have been described using specific terms, such 

description 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. 
i. 
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What is claimed is: 

1. An audio d~bbing 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 said memory onto said recording medium; 

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. 

i. 

2. An audio dubbing system as claimed in claim 1, 

wherein said asso¢iated information about said audio 

program is stored in said memory. 

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

further comprising: 

a second recording 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. 
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4. An audio dubbing system as claimed in claim 1, 

wherein said associated information about said audio 

program is supplied through a communication network. 

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

further comprising: 

an image taking means; and f.·. 

an image editing means for performing an 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 as claimed in claim 5, 

wherein said associated information about said audio 

program includes, for example, title informatiott of said 

· audio program to be dubbed onto said recording ~~dium 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 5, 

wherein a sheet on which said image information edited by 

said image editing means is printed by said printing means 
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is composed of a peelable mount and a label printable at 

least one side thereof. 

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 $aid recording medium. 

9. An audioaubbing system as claimed in claim 7, 

wherein said label has a size fitting into a label 

attaching area on said recording medium. 


