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INFORMATION DISTRIBUTION SYSTEM, TERMINAL APPARATUS, 

INFORMATION CENTER, RECORDING MEDIUM, 

AND INFORMATION DISTRIBUTION METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates generally to an 

information distribution system, a terminal apparatus, an 

information center, a recording medium, and an 

information distribution method for distributing and 

recording content such as music for example to a 

recording medium of a user. 

Today, services for providing various kinds of 

content such as music, video, and text to users for pay 

are commercially available by means of communication 

networks such as the Internet~ 

In terms of music distribution for example, a user 

connects his terminal device such as a personal computer 

to a music download site for pay on the Internet. By 

looking at a distributed music purchase menu displayed on 

that site, the user selects desired music content and 

request the site for its downloading. The selected 

content is downloaded to such a recording medium of the 

user's terminal device as a hard disk for example. 

For the payment for the downloaded content, it is 

1 



often settled by inputting a user's credit card number 

for example. 

Also available are systems by which users purchase 

music content from a dedicated terminal device installed 

at a music shop or a convenience store for example. In 

this case, each user goes to a music shop or a 

convenience store with a recording medium such as a Mini 

Disc {trademark) Ca magneto-optical disc) on which music 

content can be recorded and loads it into the dedicated 

terminal device. 

This dedicated terminal device, connected to a 

music content server, allows user~ to download music 

content. To be specific, a user selects· desired music 

titles at the dedicated terminal device and the selected 

music titles are recorded on a Mini Disc for example 

loaded by the user. 

The payment for the downloaded music content may be 

settled by in~utting the user's credit card number as 

described above or by throwing in money as with an 

automatic vending machine for example. 

However, the related-art settlement for the payment 

of downloaded content involves the following problems. 

In the credit card settlement, the users having no 

credit card cannot obtain the content downloading service, 
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thereby limiting this service only to those users who own 

credit cards. 

This way of settlement also presents a credit card 

security problem. 

The settlement by dedicated prepaid cards is also 

known. However, the acquisition of prepaid cards is 

troublesome for users and the use of prepaid cards 

requires some knowledge. Further, i-n applying prepaid 

cards to automatic vending machines, users must always 

carry a recording medium and a prepaid card,, thereby it 

is not convenient. In addition, each automatic vending 

machine must have both a prepaid card insertion slot and 

a recording medium loading slot. 

In the settlement by credit cards or prepaid cards, 

some knowledge is required about a card inputting 

procedure and about the system of payment settlement, 

which is unfriendly for users who are not well familiar 

with computer operations, thereby sometimes defeating 

their attempt to purchase content. 

Although the above-mentioned dedicated terminal 

device allows the settlement by cash, users may feel 

inconvenience in not only loading a recording medium but 

also throwing in money every time content is downloaded. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 

to provide an information distribution system, a terminal 

apparatus. an information center, a recording medium, and 

an information distribution method which allow users to 

purchase distributed content with ease, convenience and 

security. 

To achieve the above problems, according to a first 

aspect of the present invention, there is provided an 

information distribution system having a terminal 

apparatus in which a recording medium recording 

beforehand an identifier unique to the recording medium 

and prepaid information and is loadable and an 

information center which is connectable to the terminal 

apparatus and transmits content data thereto via a 

predetermined communication_ line, the terminal apparatus 

including first receiving means for receiving the content 

data transmitted from the information center, recording 

and reproducing means for recording the content data 

received by the first receiving means onto the recording 

medium loaded in the terminal apparatus and reproducing 

the identifier unique to the recording medium and the 

prepaid information, and first transmitting means for 

transmitting the reproduced identifier unique to the 
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recording medium and the reproduced prepaid information 

to the information center, the information center 

including first storage means for storing a plurality of 

content data, setond transmitting means for transmit~~ng 

predetermined content data from the first storage means 

to the terminal apparatus, second receiving means for 

receiving the identifier unique-to the recording medium 

and the prepaid information transmitted from the terminal 

apparatus, second storage means for storing a.usable 

remaining amount of money in accordance with the 

identifier unique to the recording medium and the prepaid 

information received by the second receiving means, and 

charging processing means for updating, when the 

predetermined _content data are transmitted from the first 

storage means to the terminal apparatus, the usable 

remaining amount of money stored in the second storage 

means for a charge of the predetermined content data 

transmitted from the first storage means to the terminal 

apparatus. 

· According to a second aspect, there is provided a 

terminal apparatus including loading means capable of 

loading a recording medium recording beforehand a 

identifier unique to the recording medium and prepaid 

information into the terminal apparatus, reproducing 
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means for reproducing the identifier unique to the 

recording medium and the prepaid information from the 

recording medium loaded in the loading means, 

transmitting means for transmitting the identifier unique 

to the recording medium and the prepaid information 

reproduced by the reproducing means to an information 

center via a predetermined communication line, receiving 

means for receiving a result of a balance inquiry 

executed in the information center on the basis of the 

transmitted identifier unique to the recording medium and 

the transmitted prepaid information and content data 

transmitted from the information center, recording means 

for recording the content data received by the receiving 

means onto the loaded recording medium, and prompting 

means for prompting, if the balance inquiry received by 

the receiving indicates a shortage of amount of money for 

the received content data, the unloading of the currently 

loaded recording medium and the loading of another 

recording medium. 

According to a third aspect, there is provided an 

information center, connected to a terminal apparatus via 

a predetermined communication line, for distributing 

content data, including first storage means for storing a 

plurality of content data, transmitting means for 
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transmitting predetermined content data from the first 

storage means to the terminal apparatus, receiving means 

for receiving an identifier unique to a recording medium 

and prepaid information stored therein transmitted from 

the terminal apparatus, second storage means for storing 

a usable remaining amount of money in accordance with the 

identifier unique to the recording medium and the prepaid 

information received by the receiving means, and charging 

processing means for updating, when the predetermined 

content data are transmitted from the first storage means 

to the terminal apparatus, the usable remaining amount of 

money stored in the second storage means for a charge of 

the predetermined con.tent data transmitted from the first 

storage means to the terminal apparatus. 

According to a fourth aspect of the present 

invention, there is provided a recording medium including 

an unrewritable area in which an identifier unique to the 

recording medium and prepaid information are recorded 

beforehand, and a recording area in which content data 

are recorded, and a managing area in which recordable 

capacity of the recording area is managed. 

According to a fifth aspect of the present 

invention, there is provided an information distribution 

method for distributing content data from an information 
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center to a terminal apparatus in which a recording 

medium is loadable and recording the distributed content 

data thereto, the information center and the terminal 

apparatu.s being interconnected via a predetermined 

communication line, including the steps of receiving an 

identifier unique to the recording medium and prepaid 

· information recorded on the recording mediµm beforehand, 

transmitted from the terminal apparatus, storing, in a 

memory, a usable remaining amount of money in accordance 

with the received identifier unique to the recording 

medium and the received prepaid information, comparing 

the usable remaining amount of money stored in the memory 

with a charge of content data to be distributed from the 

information center to the terminal apparatus, permitting, 

if the usable remaining amount of money stored in the 

memory is greater than the charge of the content data to 

be distributed from the information center to the 

terminal apparatus, the transmission of the content data 

from the information center to the terminal apparatus; 

and updating, by the charge of the content data, the 

usable remaining amount of money stored in a second 

memory when the content data are transmitted from the 

information center to the terminal apparatus. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

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 schematic diagram illustrating an 

entire distribution system having a terminal device and a 

server practiced as one embodiment of the invention; 

FIG. 2 is a block diagram illustraiing a recording 

unit of the embodiment of FIG. l; 

FIG. 3 is a block diagram illustrating a network 

connection unit of the .embodiment of FIG. 1; 

FIG. 4 is a block diagram illustrating a network 

distribution unit of the embodiment of FIG. 1; 

FIG. 5 is a block diagram illustrating a content 

database controller of the embodiment of FIG. l; 

FIG. 6 is a block diagram illustrating a customer 

information unit of the embodiment of FIG. 1; 

FIG. 7 is a table which is managed by a customer 

database of the embodiment of FIG. l; 

FIG. 8 illustrates a data structure of prepaid· 

information; 

FIG. 9A illustrates clusters constituting the unit 

of recording on a magneto-optical disc to which the 

invention is applied; 
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FIG. 9B illustrates the configuration of each 

cluster shown in FIG. 9A; 

FIG. lOA illustrates the area structure of a 

magneto-optical disc to which the invention is applied; 

FIG. lOB illustrates .the data structure of the 

control area of the magneto-optical disc of FIG. lOA; 

FIG. 11 illustrates the data structure of P-TOC 

sector controlled by the lead-in area of the magneto­

optical disc of FIG. lOA; 

FIG. 12 illustrates the data structure of U-TOC 

sector controlled by the control area of the magneto­

optical disc of FIG. 10; 

FIG. 13 is a link diagram illustrating the linking 

between discretely recorded parts; 

FIG. 14 illustrates the data structure of U-TOC 

sector controlled by the control area of the magneto­

optical disc of FIG. lOA; 

FIG. 15 is a flowchart describing the processing of 

the terminal side and the server side to be executed for 

content downloading; 

FIG. 16 is another flowchart describing the 

processing of the terminal side and the server side to be 

executed for content downloading; 

FIG. 17 is a still another flowchart describing the 
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processing of the terminal side and the server side to be 

executed for content downloading; 

FIG. 18 is a table controlled by a customer 

database 70 practiced as a second embodiment of the 

invention; and 

FIG. 19 is a system diagram illustrating the 

processing to be executed in accordance with a recordable 

remainder and an available money remainder at the loading 

of a recording medium. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

This invention will be described in further detail 

in the following order by way of example with reference 

to the accompanying drawings. 

1. Distribution system 

1-1 System configuration 

1-2 Recording unit 

1-3 Network connection unit 

1-4 Network distribution unit 

1-5 Content database controller 

1-6 Customer information unit 

2. Prepaid information 

2-1 Prepaid information structure 
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2-2 Prepaid information recording forms to be 

used when the recording medium is a Mini Disc 

3. Content distribution processing 

3-1 Distribution processing procedure 

3-2 Charging processing 

1. Distribution system 

1-1 System configuration 

Now, referring to FIG. 1, there is shown an 

exemplary configuration of a content distribution system 

practiced as one embodiment of the invention. This 

content distribution system can provide for pay music 

content for example from a server 3 to a terminal 1. 

Obviously, this distribution system can also provide 

content such as video data and text data. 

The terminal 1 may be an information device such as 

a personal computer installed in user's home or a 

dedicated leased line terminal installed at a music store 

for example. Also, the terminal 1 may be a wireless 

device such as a PDA (Personal Digital. Assistant), a 

mobile telephone, or a on-vehicle communication device. 

Namely, the terminal 1 may be anything as long as it is 

communicable with the server 3 via a network 2. Further, 

the-terminal 1 may be a household audio/video device 
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having a communication capability. 

The server 3, operated by an institution or an 

individual who performs content provision services, 

basically has a content holding capability for 

accumulating various· kinds of content, a capability of 

providing, by communication with the terminal 1, the 

content held by the content holding capability, and an 

charging capability for performing charging management 

for users who accept the content provision by use of the 

terminal 1. 

These capabilities may be totally operated by one 

organization or company for example or individually by 

different organizations, companies, and individuals for 

.example in a cooperative manner. For example, each of 

these capabilities may be managed as different Web pages 

on the Internet which are linked each other for 

cooperative operation. 

The network 2 may be a public phone line such as 

ISDN (Integrated Services Digital Network) line or a 

leased line. Alternatively, it may be a wireless network 

such as a wireless telephone line or a satellite 

communication line. 

The terminal 1 has at least a recording unit 10 and 

a network connection unit 20 as shown in FIG. 1. The 
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recording unit 10 records and reproduces information to 

and from a recording medium 4. The recording medium 4 is 

a portable recording medium on which prepaid information 

to be described later is written in a not rewritable 

manner. For example, the recording medium 4 may be a Mini 

Disc in which a magneto-optical disc is accommodated in a 

cartridge, a disc which is generally called as CD-R, CD­

RW, DVD-RAM, DVD-RW, or DVD+RW, or a memory card based on 

flash memory. Obviously, the recording medium 4 may be 

other than those mentioned above. The network connection 

unit 20 communicates with the server 3 via the network 2 

and executes the operation of the terminal 1 as a content 

distribution operation in the information distribution 

system according to the invention. 

The terminal 1, if configured as a distribution 

dedicated terminal, may be constituted by the recording 

unit 10 and the network connection unit 20 in an 

integrated manner. Many personal computers and PDA 

devices have a drive for recording and reproducing 

information to and from recording medium 4. The terminal 

2 may be constituted by such a drive and a communication 

capability. Obviously, the terminal 1 may be constituted 

by connecting a device having the capability of the 

recording unit 10 such as a Mini Disc recording and 
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reproducing device to a personal computer for example 

having the capability of ~he network connection device 20. 

The server 3 is constituted by a network 

distribution unit 30, a content database controller 40, a 

customer information unit 50, a content database 60, and 

a customer database 70. The network distribution unit 30 

distributes content stored in the server 3 to the 

terminal 1. The content database controller 40 and the 

content database 60 implement the content holding 

capability. The customer information unit 50 and the 

customer database 70 implement the charging capability of 

performing charging management on the user of the 

terminal 1. 

The content database 60, constituted by a recording 

medium such as a hard disk or an optical disk for example, 

stores many pieces of music content to be provided to 

users in the form of music library. The content .database 

controller 40 controls the access to the music content 

for example stored in the content database 60. For 

example, the content database controller 40 reads the 

content requested by the network distribution unit 30 

from the content database 60 and sends this content to 

the network distribution unit 30. 

The customer database 70, constituted by a 
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recording medium such as a hard disk or an optical disk, 

stores charging information in correspondence with the 

prepaid information recorded on each recording medium 4. 

The customer information unit 50 controls the 

registration and reading of the charging information for 

the customer database 70. For example, in response to a 

request from the network distribution unit 30, the 

customer information unit 50 newly registers charging 

information with the customer database 70 and reads a 

particular piece of charging information to provide it to 

the network distribution unit 30. 

These components of the server 3 may be operated by 

one organization, company, or individual or by different 

organizations for example as described above. The content 

database 60 and t~e customer database 70 may be installed 

in different regions or countries. For example, the 

network distribution unit 30 may be operated by a 

distribution service company, the content database 

controller 40 and the content database 60 by a record 

company or a record· label company for example, and the 

customer information unit 50 and the customer database 70 

by an charging service company. There may ·be plural 

content database controllers 40 and content databases 60, 

in which the network distribution unit 30 distributes 
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content from each of these content databases 60. 

In the above-mentioned information distribution 

system according to the inventions, the user loads the 

recording medium 4 into the terminal 1. The terminal 1 

then communicates with the server 3 to receive a list (or 

a menu) of content which can be provided to the user. The 

user selects a desired piece of content from the received 

list. Then, the selected piece of content is supplied 

from the server 3 to the terminal 1. The terminal 1 

records the supplied content to the recording medium 4. 

Thus, the user can obtain the desired piece of content 

such as music for example. 

In this example, the user is charged for the 

provided content on the basis of the prepaid information 

stored in the recording medium 4. The detail thereof will 

be described later. Each recording medium 4 carries a 

different medium ID and a prepaid amount of money as the 

prepaid information. 

The terminal 1 sends this prepaid information to 

the server 3, upon which the network distribution unit 30 

.executes charging processing on the customer database 70 

on the basis of the supplied prepaid information. In 

broad outline, the charging information corresponding to 

the prepaid information of each recording medium 4 is 
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registered with the customer database 70, the amount of 

money equivalent to the cost of the provided content 

being subtracted from the prepaid amount of money in the 

charging information. ·Namely, the charginging is executed 

by updating the charging information on the customer 

database 70. On the contrary, the prepaid information 

recorded on the recording medium 4 is not rewritten at 

all. More details will be described later. 

1-2 Recording unit 

Referring to FIG. 2, there is shown a block diagram 

of the recording unit 10. As shown, the recording unit 20 

comprises a drive 11, a drive controller 12, an interface 

controller 13, an interfac~ 14, and a program storage 

section 15. 

The drive 11 records and reproduces information to 

and from the recording medium 4. If the recording medium 

4 is a Mini Disc, the drive 11 comprises a 

recording/reproducing head, an encoder/decoder, a data 

buffer, and a servo, writing or reading information to or 

from the disc. 

The drive 11 may have one or more slots in which 

the recording medium 4 is loaded. The arrangement of two 

or more slots.facilitates the loading of two or more 
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recording media 4 at a time for the charging processing 

to be described later. 

The drive 11 may have both a drive construction for 

Mini Disc and a drive construction for memory card, 

thereby providing the compatibility with plural different 

types of recording media. 

The drive controller 12 controls the entire 

recording unit 10 in the recording and reproducing 

operations of the drive 11 and the communicatio~ with the 

interface controller 13. Namely, in response to a request 

from the network connection unit 20, the drive controller 

12 controls the other components of the recording unit 10 

in writing or reading information to or from the 

recording medium 4, the reading or transfer of prepaid 

information, and the reading and transfer of the 

recordable capacity information of the recording medium 4. 

These control operations of the drive controller 12 

are executed as instructed by programs stored in the 

program storage section 15 constituted by a solid-state 

memory or a hard disk. The program storage section 15 

stores not only the basic control programs for executing 

the operations of the recording unit 10 but also the 

application programs for reading the prepaid information 

and recordable capacity information from the recording 
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medium 4 in this example. By controlling the drive 11 as 

instructed by the prepaid information processing 

application program, the drive controller 12 can read the 

prepaid information and recordable capacity information 

from the recording medium 4 and transfer these items of 

information to the network connection unit 20, thereby 

supplying the information necessary for the charging 

processing operation by the information distribution 

system according to the invention. 

Depending on the recording form of prepaid 

information in the recording medium 4, the recording unit 

10 may have a prepaid information recognition device as 

hardware for capturing prepaid information. 

The interface 14 interfaces the recording unit 10 

with the network connection unit 20, over which the 

interface controller 13 transfers various kinds o·f 

information. 

1-3 Network connection unit 

Referring to FIG. 3, ·there is shown a block diagram 

of the network connection unit 20. The network connection 

unit 20 comprises an interface 21, an interface 

controller 22, a CPU 23, a network int~rface controller 

24, a network interface 25, a data storage section 26, a 
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program storage section 27, a display section 28a, an . . . 

audio output section 28b, and an input section 29. 

The interface 21 interfaces the network connection 

unit 20 with the recording unit 10, over which various 

kinds of information are transferred under the control of 

the interface controller 22. 

The CPU 23 controls the network connection unit 20 

in its entirety. To be more specific, the CPU 23 controls 

the transfer/reception of various data with the server 3 

for information distribution, the user interface 

processing, and the transfer/reception of various data 

with the recording unit 10, for example. 

The control operations by the CPU 23 are executed 

as instructed by a program stored in the program storage 

section 27. The program storage section 27 is constituted 

by a solid-state memory or a hard disk for example. The 

program storage section 27 stores not only the basic 

control programs for executing the control operations of 

the network connection unit 20 but also the application 

programs for processing the prepaid information supplied 

from the recording medium 10. Th~ CPU 23 ·controls the 
~ 

transmission of the prepaid information necessary for the 

charging processing in the present system to the server 3 

as instructed by the prepaid information processing 

21 



application program. The encryption and encoding of the 

prepaid information to be sent to the server are also 

controlled by the CPU 23 on the basis of the prepaid 

information processing application program. 

The data storage section 26 is constituted by a 

solid-state memory or a hard disk as described above. The 

CPU 23 can also use the data storage section 26 for 

buffering the content downloaded from the server 3 or the 

prepaid information received from the recording unit 10 

or as an extended work memory for the computational 

operations by the CPU 23. 

The network interface 25 provides interface with 

the network 2 and is controlled by the network interface 

controller 24. The network interface 25 may be 

constituted by a modem for example or may be a wireless 

communication uni~. 

The display section 28a, the audio output section 

28b, and the input section 29 provide a user interface. 

The display section 28a displays the menu screens 

for distributed content, various operation screens, and a 

guide screens to the user. 

The audio output section 28b comprises an audio 

decoder, an A/D converter, a audio processor, an 

amplifier, and a speaker for- example, outputting audio 
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signals. The information distribution system according to 

the invention allows the user to have a trial listening 

to music content before purchasing, for example. For 

trial listening, the CPU 23 supplies the trial listening 

content downloaded from the server 3 to the audio output 

section 28b for the user to have a trial listening. 

The input section 29 is operated by the user. The 

input section 29 may be an operation key, an operation 

dial, or a pointing device such as a keyboard or a mouse, 

for example. Obviously, the input section 29 may be a 

touch panel which is integrated.with the display section 

28a. 

1-4 Network distribution unit 

Referring to FIG. 4, there is shown a block diagram 

of the network distribution unit 30. The network 

distribution unit 30 comprises a network transmission 

section 31, a transmission controller 32, a distribution 

service management system section 33, a customer 

information link section 34, a content download 

information receptio~/storage section 35, and a customer 

information reception/storage section 36. 

The network transmission section 31, connected to 

the network 2, transmits information. The transmission 
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controller 32 controls the transfer/reception operations 

to be executed by the network transmission section 31. 

The distribution service management system section 

33 controls the distribution operations as the server 3 

and is constituted by a controller as the server main. To 

be more specific, the distribution service management 

system section 33 controls all distribution service 

processing including the processing of the prepaid 

information and purchase information supplied from the 

terminal l via the network transmission section 31, the 

processing for capturing and transmitting content in 

response to the prepaid information and purchase 

information, the charging processing, and the processing 

for communication and connection with the terminal 1. 

The customer information link section 34 links the 

prepaid information and purchase information supplied 

from the terminal l to the charging information read from 

the customer database 70 and the content read from the 

content database 60 to execute necessary processing. 

The content download information reception/storage 

section 35 receives and temporarily stores the 

information read from the content database 60 by the 

content database controller 40. 

The customer information reception/storage section 
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36 receives and temporarily stores the information read 

from the customer database 70 by the customer information 
•. 

unit 50. 

Namely, the customer information link section 34 

links the prepaid information and purchase information 

supplied from the terminal 1 to the information stored in 

the customer information reception/storage section 36 and 

the content download information reception/storage 

section 35 to execute the processing necessary for 

content distribution. 

1-5 Content database controller 

Referring to FIG. 5, there is shown an exemplary 

configuration of the content database controller 40. The 

content database controller 40 comprises a transmission 

section 41, a transmission controller 42, a CPU 43, a 

content database controller 44, a data storage section 45, 

a program storage section 46, a display section 47, and 

an input section 48. 

The transmission section 41, connected to the 

conterit download information reception/storage section 35 

of the network distribution unit 30, transmits 

information. The transmission controller 42 controls the 

information transfer/reception operation to be executed 
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by the transmission section 41. 

The CPU 43 controls the content database controller 

40 in its entirety. Namely, the CPU 43 controls the 

command and content transfer/reception operations with 

the network distribution unit 30 and the read/write 

operations on the content database 60. 

These ·control operations by the CPU 43 are executed 

as instructed by a program stored in the program storage 

section 46. The program storage section 46 is constituted 

by a solid-state memory or a hard disk for example. The 

program storage section 46 stores the programs for 

accessing and managing the content database 60 and 

controlling the communication with the network 

distribrition unit 30 and processing the data to be 

transmitted. 

The data storage section 45 is also constituted by 

a solid-state memory or a hard disk for example. The CPU 

43 can use the data storage section 45 to buffer the 

content read from the content database 60 or the content 

to be stored therein or as an extended work memory for 

computational operations by the CPU 43. 

The content database controller 44 controls the 

content database 60 as instructed by the CPU 43, thereby 

executing access operations for writing, ·reading, and 
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searching for content. 

The display section 47 and the input section 48 

provide an interface for the content database manager. 

The display section 47 displays images necessary for 

managing the content database 60 under the control of the 

CPU 43. The input section 48 is used to perform various 

input operations .for managing the content database 60. 

1-6 Customer information unit 

Referring to FIG. 6, there is shown an exemplary 

configuration of the customer information unit so. The 

customer information unit SO comprises a transmission 

section Sl, a transmission controller S2, a CPU S3, a 

customer database controller S4, a data storage section 

SS, a program storage section S6, a display section S7, 

and an input section S8. 

The transmission section 51, connected to the 

customer information reception/storage section 36 of the 

network distribution unit 30, transmits information. The 

transmission controller S2 controls the transfer 

operations of the transmission section 51. 

The CPU S3 controls the customer information unit 

SO in its entirety. Namely, _the CPU S3 controls, in an 

information distributing operation, the 

27 



transfer/reception of the charging information and 

commands with the network distribution unit 30 and the 

read/write operations on the customer database 70. 

These control operations by the CPU S3 are executed 

as instructed by a program stored in the program storage 

section S6. The program storage section S6 is constituted 

by a ·solid-state memory or a hard disk for example. The 

program storage section S6 stores the programs for 

accessing and managing the customer database 70, the 

communication with the network distribution unit 30, and 

the processing of data tq be transmitted. 

The data storage section SS is also constituted by 

a solid-state memory or a hard disk for example. The CPU 

S3 can use the data storage section S5 to buff er the 

charging information read from the customer database 70 

and the charging information to be newly registered on 

the basis of prepaid information or as an extended work 

memory for computational operations by the CPU 53. 

The customer database controller S4 controls the 

customer database 70 as instructed by the CPU 53, thereby 

executing access operations for charging information 

writing, reading, and searching. 

The display section 57 and the input section SS 

provide an interface for the customer database manager. 
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The display section 57 displays the images necessary for 

managing the customer database 70 under the control of 

the CPU 53. The input section 58 is used to execute 

various input operations for managing the customer 

database 70. 

The charging information as shown in FIG. 7 is 

registered with the customer database 70. "Charging 

information" herein denotes a data group registered for 

one piece of prepaid information; for example, one piece 

of charging information consists of medium ID, remaining 

amount of money, and purchase log for example. FIG. 7 

shows medium IDs IDl through IDS and corresponding 

charging information Kl through KS. 

The medium ID in the charging information is one 

contained in the prepaid information to be described 

later. The remaining amount of money denotes the current 

prepaid ·remaining amount of money obtained by subtracting 

the charge of the purchased content from the prepaid 

principal every time the purchase takes place. The 

purchase log includes information such as date of 

purchase, content name, content fee, and user terminal; 

namely the information indicative of the sta.te of every 

content purchase transaction. 

Obviously, the charging information may 
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additionally include information such as prepaid 

principal, medium type, medium vendor, copyright holder 

of purchased content, and others. The charging 

information may exclude the purchase log. As for the 

distributing operation of the system according to the 

invention, at least the information including medium ID 

and the remaining amount of money may only be included in 

the charging information. The other information may be 

set in accordance with the convenience of the 

distribution system or the contents of the services to be 

provided. 

2. Prepaid information 

2-1 Structure of prepaid information 

To receive content distributed by the information 

distribution system according to the invention, the user 

must first load the recording medium 4 recorded with 

prepaid information into the system. The prepa_id 

information is recorded on the recording medium 4 in a 

unrewritable manner. Basically, the prepaid information 

consists of prepaid amount of money, prepaid service ID, 

and medium ID. 

The prepaid amount of money is the amount of money 

paid by the user in advance. The recording medium·4 is 
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sold as a virgin Mini Disc or memory card recorded with 

no content for example, its sale price including the 

prepaid amount of money. To be more specific, if the 

ordinary sale price of the unused recording medium is 500 

yen and this recording medium is recorded with a prepaid 

amount of money of 5,000 yen, the user basically buys 

this recording medium at 5,500 yen. Obviously, the 

recording medium may be sold at any price; for example, 

5,000 yen when the recording medium itself is free of 

charge or a discount amount of 4,800 yen. For the user 

who bought the recording medium 4 recorded with a prepaid 

amount of 5,000 yen, it means that he prepaid 5,000 yen 

for the content distribution service provided by the 

information distribution system according to the 

invention. 

The prepaid service ID represents the address of 

the server 3 which provides the content distribution 

service. For example, the prepaid service ID is an 

address for communicating and connecting to the network 

distribution unit 30 in the network 2. It may be an IP 

address in the Internet. When the recording medium 4 is 

loaded, the terminal 1 accesses the server 3 on the basis 

of the prepaid service ID in the prepaid information to 

ask for connection. 
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Depending on the configuration of the server 3, the· 

prepaid service ID may not be the addr.ess of the network 

distribution unit 30 but may be the address of the 

content database controller 40 or the customer 

information unit 50 for example. 

If it is assumed that the network distribution unit 

30, the content database controller 40, and the cu~tomer 

information unit 50 be respectively formed as Web pages 

on the Internet and interconnected. Then, the terminal 1 

is adapted to access the content database controller 40 

with the prepaid service ID being the address of the 

content database controller 40. In this configuration, it 

is possible that the customer information unit 50 be 

linked as the distribution processing proceeds, which is 

collectively processed by the network distribution.unit 

30. 

Conversely, the terminal 1 may be adapted to access 

the customer information unit 50 with the prepaid service 

ID being the address of the customer information unit 50. 

In this configuration, the content database controller 40 

may be linked as the distribution processing proceeds, 

which is collectively processed by the network 

distribution unit 30. 

The medium ID is an identification numbe~ uniquely 
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attached to each recording medium 4. For example, if the 

user purchased two prepaid recording media 4, these 

recording media 4 are recorded with different medium IDs. 

In the prepaid information described above, 8 bits 

may be allocated to the prepaid amount of money, about 22 

to 32 bits to the prepaid service ID, and 32 to 40 bits 

to the medium ID for example. 

The number of bits to be allocated may be 

determined depending on the design of a prepaid system 

concerned, for example. The number of bits necessary for 

a server address for example to the prepaid service ID, 

the total number or the potential total number of prepaid 

media to be sold to the medium ID may be set so that 

different ID numbers can be sufficiently distinguished 

from each other. The minimum value may be 1 byte (8 bits} 

for prepaid amount of money, 3 or 4 bytes for prepaid 

service ID, and 3 or 4 bytes for medium ID, totaling 

about 8 bytes. 

The following describes the relationship between 

the prepaid information recorded on the recording medium 

4 and the charging information shown in FIG. 7. 

For example, it is assumed that the user use the 

recording medium 4 recorded with medium ID = IDl and 

prepaid amount of money= 5,000 yen. On the server 3, 
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charging information Kl shown in FIG. 7 is registered 

with the customer database 70 when this recording medium 

4 has been used for the first time. Initially, for the 

medium ID and remaining amount of money in this charging 

information Kl, the data in the prepaid information are 

registered without change; namely, the medium ID of the 

charging information Kl. = IDl and the remaining amount = 

5,000 yen. 

Then, as content is downloaded (or recorded) to the 

recording medium 4, the charge for that content is 

subtracted from the remaining amount in the charging 

information Kl. Namely, every time content downloading 

takes place, the customer database 70 is searched for the 

corresponding charging information on. the basis of the 

recording medium ID in the prepaid information on the 

recording medium 4 and the .subtraction is made from the 

remaining amount in the retrieved charging information. 

For example, in the charging information Kl, the 

remaining amount is 3,700 yen, which is a result of 

buying a piece of content for 1,300 yen by use of the 

recording medium whose medium ID = IDl. 

As seen from the charging processing mentioned 

above, the prepaid information is not updated at all in 

the recording medium 4 owned by the user. In other words, 
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the prepaid information may only be recorded on the 

recording medium 4 in a unrewritable manner. In the 

related-art prepaid cards, the remaining amount of money 

is decrementally updated in the prepaid cards themselves, 

while the prepaid information recorded on the recording 

medium 4 according to the invention is not rewritten for 

update. 

It should be noted that the recording medium 4 may 

be adapted to record the prepaid information in a 

rewritable manner; however, it is not desirable to make 

the recording medium 4 rewritable in the view of 

preventing the prepaid amount of money or the medium ID 

from being falsified or the prepaid services from being 

abused by tampering the prepaid service ID. 

2-2 Prepaid i~formation recording forms to be used 

when the recording medium is a Mini Disc 

The following describes an example in which the 

prepaid information is recorded on the recording medium 4 

in a unrewritable mariner, the recording medium 4 being a 

Mini Disc by way of example. First, the data form and 

management information form on the Mini Disc will be 

described, followed by an example of prepaid information 

recording. 
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In a Mini Disc system, a data stream in units of 

one cluster is formed as recording data. FIGS. 9A and 9B 

show the format of each cluster providing one unit of 

this recording operation. 

On a Mini Disc, clusters CL are continuously formed 

as a recording track as shown in FIG. 9A, one cluster 

being the minimum recording unit. One cluster is 

equivalent to 2 to 3 rounds of tracks. The actual 

reproduction time as music data is equivalent to a data 

amount for 2.043 seconds. 

As shown in FIG. 9B, one cluster CL is composed of 

a linking sector consisting of 3 sectors SCFC through 

SCFE, a sub-data sector consisting of one sector SCFF, 

and a main sector consisting of 32 sectors SCOO through 

SClF. Namely, one cluster .is composed of 36 sectors. one 

sector provides a data unit which consists of 2,352 bytes. 

The linking sector SCFC-SCFE is used to provide a 

buffer between recording operations or adjust various 

operations. The sub-data sector SCFF is used to record 

information set as sub-data. TOC (Table Of Contents) data 

providing management information and audio data providing 

content as referred to in the present embodiment are 

recorded on the main sector SCOO-SClF consisting of 32 

sectors. 
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FIGS. lOA and lOB illustrate a Mini Disc area 

structure. FIG. lOA illustrates an area from the 

inner~ost periphery to the outermost periphery of a Mini 

Disc. On a Mini Disc, which is a magneto-optical disc, 

the innermost periphery side provides a pit area in which 

reproduction-only data are formed by emboss pits and a P­

TOC providing management information is recorded. 

The outer periphery relative to the pit area is 

referred to as a magneto-optical area providing a 

recording and reproduction enabled area formed with guide 

grooves of recording tracks. 

In this magneto-optical area, a section of the 

innermost clusters 0 through 49 provides a control area. 

A piece of music content for example is recorded as one 

track in a program area consisting of clusters 50 through 

2251. The outer periphery relative to the program area 

provides the lead-out area. 

FIG. lOB illustrates the control area in detail. 

In FIG. lOB, the sectors (without the linking sectors} 

extend horizontally while the clusters extend vertically. 

In the control area, clusters 0 and 1 provide a 

bu~fer area for providing a buffer with the pit area. 

Cluster 2 provides a power calibration area PCA which is 

used to adjust laser beam· output power. 
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Clusters 3, 4, and 5 record a U-TOC. In the U-TOC, 

which will be detailed later, a data format is specified 

for each of plural predetermined sectors of the 32 main 

sectors (SCOO through SClF) in one cluster, predetermined 

control information being recorded in each of these 

predetermined sectors. Namely, the U-TOC sector is 

adapted to record the addresses of the tracks recorded in 

the program area and the addresses of free areas and the 

information such as the track names and recording dates 

of these tracks. 

The cluster having the sectors constituting the u­

TOC data is recorded repeatedly recorded in clusters 3, 4, 

and 5. The clusters 47, 48, and 49 provide a buffer area 

with the program area. 

In the program area following cluster 50 (= 32h in 

hexadecimal notation), audio data such as music for 

example are recorded as compressed in ATRAC (Adaptive 

Transform Acoustic Coding) or ATRAC2 or ATRAC3 algorithm 

in each of 32 main sectors SCOO through SClF in one 

cluster. The recorded programs and recordable areas are 

managed by U-TOC~ 

In the present example, an area in which a U-TOC 

area for example is formed in the groove area provides 

the control area. The control area may include this 

38 



control area and the inner periphery lead-in area in 

which P-TOC is recorded in contrast to the program area 

in which content is recorded. 

For the control information to be recorded in the 

control area, the P-TOC sector will be described first. 

P-TOC information includes the specification of 

recordable areas (or program areas) on the Mini Disc and 

the management of the U-TOC area. 

In the P-TOC area, a control information format is 

specified for each sector and required control 

information is recorded in each section. The P-TOC sector 

thus formed is repeatedly formed in the lead-in area. 

The following describes P-TOC sector O which 

provides the most basic control information. The 

description of the P-TOC sectors following sector 1 is 

omitted. 

FIG. 11 illustrates the format of P-TOC sector 0. 

The data area (4 bytes X 588 = 2352 bytes) in P­

TOC sector 0 is recorded at its starting position with 

12-byte synchronous patterns constituted by 12 pieces of 

1-byte data "00000000" and "11111111". 

These synchronous patterns are recorded to every 

sector on the Mini Disc. 

Next, cluster addresses. (Cluster H) and (Cluster L) 
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and sector address (Sector) are recorded over 3 bytes, 

followed by 1-byte of mode information (MODE), thereby 

forming a header. The 3-byte addresses are addresses of 

these sectors themselves. 

The header is followed by an identification in 

ASCII codes representing character "MINI" at 

predetermined positions. 

This identification is fo·11owed by disc type, 

recording_ power, fir·st recorded music number (First TNO), 

last recorded music number (Last TNO), lead-out start 

address LOA, power calibration area start address PCA, 0-

TOC start address OSTA, and recordable user area start 

addre.ss RSTA. 

The lead-out start address LOA indicates the start 

address of the lead-out area shown in FIG. lOA. The power 

calibration area start address PCA indicates the start 

address of the power calibration area PCA shown in FIG. 

lOA. 

The U-TOC start address OSTA indicates the start 

address of the 0-TOC area. The recordable user area start 

address RSTA indicates the start address of the program 

area. 

Next come a pointer section containing pointers (P­

TNOl through P-TN0255) and a table section containing 

40 



part tables (OlF) through (FFh) .. These sections are used 

to manage the recorded pieces.of music if they are all 

recorded on a play-only pre-recorded disc by emboss pits. 

With the information distribution system according to the 

present invention, these sections are not used and the 

controlling scheme is basically the same as that of U-TOC 

sector O to be described later and therefore need not be 

described. 

The following describes the U-TOC sector. In order 

to execute a content (track) recording or reproducing 

operation on or from a Mini Disc, the drive unit must 

read the P-TOC and 0-TOC, which are control information 

of the Mini Disc, from the Mini Disc beforehand and 

reference these tables as required. 

The U-TOC sector can record various kinds of 

control information by use of the sectors scoo through 

SClF in the cluster, which is the U-TOC area. Currently, 

however, sector 0 (SCOO) is specified as a basic content 

management sector, sector 1 (SCOl} and sector 4 (SC04} as 

an area for recording· text information, sector 2 (SC02) 

as an area for recording a date of recording, and sector 

3 (SC03) as an area for recording ISRC (International 

Standard Recording Code) information. The following 

describes U-TOC sector 0 which is always necessary for 
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Mini Disc recording and reproducing operations. 

U-TOC sector 0 is a data area which records content 

such as newly recorded music and the control information 

about free areas to which content can be newly recorded. 

For example, when a piece of music is to be recorded on a 

Mini Disc, the drive unit searches U-TOC sector 0 for a 

free area on the disc and records the music data in the 

retrieved free area. When a piece of music is to be 

reproduced, the drive unit searches U-TOC sector 0 for an 

area in which the desired piece of music is recorded and 

accesses the retrieved area for reproduction. 

FIG. 12 illustrates the format of U-TOC sector O. 

Like above-mentioned P-TOC sector 0, The 16-byte header 

records 12-byte synchronous patterns, cluster addresses 

(Cluster H) and "(cluster L), sector address (Sector), and 

mode information {MODE}. 

Next come maker code, model code, first track 

number (First TNO) , last track number (Last TNO) , sector 

used status (Used sectors), disc serial number, and disc 

ID. 

With the 1-byte sector used status (Used sectors), 

the 8 bits of this 1 byte correspond to U-TOC sectors 0 

through 7 respectively. When a·bit ls 11 1 11
, it indicates 

that the corresponding sector is in use. 
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Next comes a pointer section in which various 

pointers (P-DFA, P-EMPTY, PFRA, and P-TNOl through P­

TN0255) are recorded to the area in which tracks 

(content) are recorded and a free area by relating them 

to the table section to be described below. 

The pointer section is followed by the table 

section in which 255 part tables Olh through FFh are 

provided to be related by the pointers (P-DFA through P­

TN0255) to the track areas and free areas. Every part 

table records the start and end addresses of a 

corresponding part and the mode information (track mode) 

of that part. In addition, because a part indicated by 

every part table may be linked another part, every part 

table can record the link information indicative of a 

part table recording the start and end address of the 

destination part. 

It should be noted that "part" used herein denotes 

a portion of one track in which temporally continuous 

data are recorded in a physically continuous manner. 

The start and end addresses indicate the address of 

one or more parts which constitute one piece of music (or 

one track) . 

With a Mini Disc, a piece of music to be recorded 

by the user may be recorded in plural parts for the 
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purpose of increasing the usage efficiency of the 

recordable area because there is no problem in 

reproducing one piece of content data (or one track) 

physically discontinuously, namely in reproducing one 

piece of content recorded over plural parts. 

To implement such a manner of reproduction, the 

link information is provided; for example, specifying the 

part tables to be linked with each other by use of the 

numbers assigned to these part tables allows to link the 

part tables to link for reproduction of the above­

mentioned piece of content recorded over plural parts. 

Namely, in the table section in U-TOC sector 0, one 

part table represents one part; for example, a piece of 

music constituted by 3 linked parts is managed in part 

position.by 3 part tables linked each other by the link 

information. 

For the part tables Olh through FFh in the table 

section of U-TOC sector 0, the contents of the parts are 

indicated by the pointers (P-DFA, P-EMPTY, P-FRA, and P­

TNOl through P-TN0255) as shown below. 

Pointer P-DFA indicates a defective area on the 

Mini Disc, specifying _one part table or the first one of 

plural part tables in which a defective track portion 

(namely, a defective part) caused by a scratch for 
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example is indicated. Namely, if there exists a defective· 

part, one of Olh through FFh is recorded in pointer P-DFA 

and the part table pointed by this pointer indicates _the 

defective part by its start and end addresses. If there 

is another defective part, another part table is 

specified as the link information of the part table 

indicating that defective part and the specified table 

also indicates this defective part. If there is no other 

defective part, the link information indicates "OOh" for 

example, denoting there is no further link. 

Pointer P-EMPTY indicates one unused part table or 

the first part table of two or more unused part tables. 

If there exists an unused part table, -0ne of Olh through 

FFh is recorded as pointer P-EMPTY. 

If there are two or more unused part tables, the 

part tables are sequentially specified by the link 

information from the part table pointed by pointer P­

EMPTY, linking all unused part tables in the table 

section. 

Pointer P-FRA indicates a free area in which data 

can be written on the Mini Disc, specifying one part 

table or the first part table of two or more part tables 

indicating a track portion {namely, a part) which 

provides a free area. Namely, if there exists a free area, 
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one of Olh through FFh is recorded in pointer P-FRA and 

the corresponding part table indicates a part, which is a 

free area, by its start and end addresses. If ·there are 

two or more such parts, namely there are two or more part 

tables, they are sequentially specified by the link 

information until 11 00h 11 is reached. 

-FIG. 13 schematically illustrates how the parts 

providing free areas are managed by part tables. This 

figure shows a state in which, when parts 03h, 18h, lFh, 

2Bh, and E3h are free areas, these parts are shown by 

linking them each other following pointer P-FRA. The same 

control form also applied to the above-mentioned 

defective areas and unused part tables. 

Pointers P-TNOl through P-TN0255· indicate the 

tracks of music for example recorded .on the Mini disc. 

For example, pointer P-TNOl points at a part table 

indicative of one or the temporally first one of plural 

parts recorded with the data of the first track. 

If, for example, a piece of music recorded in the 

first track is recorded on the disc without skipping in 

the first track, namely recorded in only one part, then 

the recording area of the first track is recorded in the 

start and end addresses in the part table pointed by 

pointer P-TNOl. 
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If, a piece of music recorded in the second track 

for example is recorded discretely over plural parts on 

the disc, these parts are specified in a sequence of time 

in order to indicate the recording positions of the 

second track. Namely, starting the part table pointed by 

pointer P-TN02, other part tables are linked each other 

by the link information in a sequence of time up to a 

part table with which the link information becomes 11 00h 11 

{the same form as shown in FIG. 13). 

When all parts recorded with the data constituting 

a second piece of music for example are sequentially 

recorded as described above, the use of the data in U-TOC 

sector 0, in reproducing the second piece of music or 

overwriting the area of the second piece of music, allows 

the read/write head to appropriately access the 

discretely arranged parts to retrieve the continuous 

music information or to record information by efficient 

use of the recording area. 

Thus, with a data rewritable Mini Disc 90, the area 

control on the disc is executed by P-TOC and the music 

for example recorded in the recordable user area and the 

free areas are controlled by U-TOC. 

If a Mini Disc having the above-mentioned control 

information structure is used as the recording medium 4 
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which can be used in the information distribution system 

according to the present invention, the prepaid 

information is recorded in a unrewritable manner. 

If it is assumed here that the prepaid information 

is 8 bytes wide, then it may be recorded in one of the 

following manners: 

(1) the prepaid information is recorded within P-TOC; 

(2) the prepaid information is recorded within U-TOC in a 

unrewritable manner; and 

(3) the prepaid information is recorded outside U-TOC but 

in the control area in a unrewritable manner. 

If the prepaid information is recorded in P-TOC, an 

unused 8-byte area PD indicated by hatching in P-TOC 

sector 0 shown in FIG. 11 for example is used for the 

recording. 

Obviously, the prepaid information may also be 

recorded in another unused area in P-TOC or a 

predetermined area in or subsequent to P-TOC sector 1. 

Thus, if the prepaid information is recorded in P­

TOC, the prepaid information is recorded by emboss pits; 

namely, the prepaid information thus recorded becomes 

unrewritable information, thereby making it suitable for 

the information distribution system according to the 

present invention. If the .drive unit 10 is Mini Disc 
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compatible, P-TOC is first read upon loading of the disc, 

accompanied by the reading of the prepaid information, 

which is suitable for the information distribution system 

according to the present invention. 

However, the medium ID in the prepaid information 

must be different from disc to disc to identify a 

particular recording medium 4 from among mass-produced 

recording media 4. 

Generally, P-TOC formed by emboss pits is formed in 

a stamping process in Mini Disc fabrication processing. 

Therefore, it takes a lot of troubles to record the 

prepaid information which is different from disc to disc. 

Consequently, the above-mentioned manner of recording the 

prepaid information in P-TOC has its drawback in view of 

the mass production of prepaid medium. 

On the other hand, the method in which the prepaid 

information is recorded in U-TOC or the control area does 

not involve the above-mentioned drawback in fabrication 

presents no difficulty in recording the prepaid 

information having a medium ID which differs from disc to 

disc. In this case, however, means for making the prepaid 

information urirewritable is required. 

In recording the prepaid information in U-TOC, an 

unused area in already formatted sector O, 1, 2, 3 or 4 
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may be used. In order to appropriately eliminate the 

possibility for the prepaid information to be rewritten, 

a sector not yet specified may be used. 

For example, U-TOC sector 5 is specified as shown 

in FIG. 14. Namely, except for the header, the 

predetermined 8 bytes are set as a prepaid information 

recording area PD. 

In addition, in the above-mentioned 0-TOC sector 0, 

the corresponding bit of sector 5 in sector usage status 

(Used sectors) is set to "0" indicative that this sector 

is not in use. 

In this case, a general Mini Disc recorder 

recognizes U-TOC sector 5 as a sector not in use, so that 

no updating process ·is executed on U-TOC sector 5. Namely, 

the prepaid information becomes unrewritable by the user. 

In the recording unit 10 used in the information 

distribution system according to the present invention, 

the prepaid information can be read by reading U-TOC 

sector 5 on the basis of an application program for 

prepaid information reading. 

In the above description, sector 5 is used. It 

will be apparent that sector 6, sector 7 or another 

sector may be used. 

In the method in which the prepaid information is 
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recorded outside U-TOC but inside the control area shown 

in FIG. 10, the prepaid information may be recorded by 

use of a sector in an unused cluster as indicated by 

hatching shown in FIG. lOB. 

In the control area, a power calibration area PCA 

and a U-TOC area are formed and their positions are 

indicated by P-TOC as shown above. Referencing P-TOC 

allows a normal Mini Disc recorder to access the power 

calibration area PCA and the U-TOC area. 

However, the hatched portion PD of which position 

is not indicated by P-TOC cannot be accessed by a normal 

Mini Disc recorder (an area insignificant if accessed) . 

Therefore, the prepaid information recorded in the 

hatched portion PD is unrewritable by the user. 

In the recording unit 10 used in the information 

distribution system according to the present invention, 

the prepaid information can be read by executing the 

reading of the hatched portion PD on the basis of an 

application program for prepaid information reading. For 

example, the prepaid information can be read by the 

recording unit 10 by setting the start position of the 

hatched portion PD to a position obtained by giving a 

predetermined offset to U-TOC start address USTA indicated 

by P-TOC. For example, because U-TOC is recorded over 3 
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clusters, a position which is U-TOC start address USTA 

plus 5 clusters may be specified as the start position of 

the prepaid information recording area. 

Thus, by use of one of the above-mentioned three 

prepaid information recording methods, a Mini Disc can be 

used as the prepaid medium 4. 

In the above description, 8 bytes are used as the 

width of the prepaid information. It will be apparent 

that another data size may also be used, which presents 

no problem because P-TOC, U-TOC and the control area have 

enough room for accommodating these data sizes. 

In the above description, a Mini Disc is used for 

example. It will be apparent that a memory card, a CD-R, 

a CD-RW, a DVD-R, a DVD-RAM, a DVD-RW, or DVD+RW for 

example may also be used as long as the position of 

recording the prepaid information of 8 bytes or more wide 

is set on the basis of the control format of such a 

recording medium. 

3. Content distribution processing 

3-1 Distribution processing procedure 

The following describes the processing for content 

distribution to be executed by the information 

distribution system according to the present invention 
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with reference to the flowcharts shown in FIGS. 15, 16, 

and 17. It should be note that these figures show the 

processing of the terminal 1 and the processing of the 

server 3 in parallel. The processing of the terminal 1 is 

executed mainly on the basis of the control by the CPU 23 

of the network connection unit 20. The processing of the 

server 3 is executed mainly on the basis of the control 

by the distribution service management system 33 and the 

customer information link section 34 in the network 

distribution unit 30. 

When the user wants to receive a content 

distribution service, the user loads the recording medium 

4 purchase~ in advance and recorded with the prepaid 

information into the recording unit 10. 

Upon detection of the loading of the recording 

medium 4 into the recording unit 10, the procedure goes 

from step FlOl to step F102 shown in FIG. 15 to execute 

the reading of the prepaid information from the loaded 

recording medium 4. Namely, the CPU 23 instructs the 

recording unit 10 to read and transfer the prepaid 

information. Then, the CPU 23 stores the prepaid 

information transferred from the recording unit 10 into 

an internal register of the CPU 23 or the data storage 

section 26 for example. 
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In step F103, the terminal 1 requests communication 

connection on the network 2 on the basis of the prepaid 

service ID contained in the prepaid information and calls 

the server 3 to establish the communication connection 

with the server 3. 

When requested for the communication connection 

based on the prepaid service ID, the server 3 {namely the 

network distribution unit 30) goes from step F201 to step 

F202 to execute a communication connection proce·ss for 

the requesting terminal 1. 

When the communication connection has been 

established, then, in step Fl04, the terminal l sends the 

medium ID and prepaid amount data contained the prepaid 

information to the server 3. 

Receiving the medium ID and the prepaid amount data, 

the server 3 stores them in the customer information link 

section for example in step F203. 

In step F204, the server 3 searches the customer 

database 70 on the basis of the received medium ID. To be 

more specific, the customer information link section 34 

instructs the customer information unit 50 connected via 

the customer information reception/storage section 36 to 

search the customer database 70 for charging information 

K(n) which matches the medium ID. 
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If the recording medium 4 in use by the user is 

used for the first time for the distribution service, 

then the charging information corresponding to the medium 

ID contained in the prepaid information of this medium 4 

has not been registered with the customer database 70. 

Therefore, if no charging information matching the 

medium ID is found by the customer information unit 50, 

then the procedure goes from step.F205 to step F206 to 

newly register the charging information. To be more 

specific, by use of the medium ID and prepaid information 

received from the _terminal 1 and stored in the customer 

information link section as described above, the server 3 

generates charging information from the medium ID and the 

prepaid amount· of money. Then, the server 3 sends the 

generated charging information to the customer 

information unit 50, which newly registers the received 

charging information with the customer database 70. 

On the other hand, if the medium ID is found of the 

recording medium 4 which has been used at least once in 

the past, the charging information based on this medium 

ID has already been registered with the customer database 

70. In this case, the procedure goes from step F205 to 

step F207, in which the customer information link section 

34 instructs the customer· information unit 50 to read the 
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corresponding charging information from the customer 

database 70 and send the charging information to the 

customer information reception/storage section 36 to 

store the charging information therein. 

It should be noted that, when the charging 

information is newly registered as in step F206, the 

newly registered charging information is stored in the 

customer information reception/storage section 36 in step 

F207. 

When the reading of the charging information 

corresponding to the medium ID of the recording medium 4 

loaded by the user has been completed, then, in step F208, 

the service management system section 33 of the server 3 

sends the purchase menu page data for the content which 

is stored in the content database 60 and is downloadable 

to the user to the terminal 1. For example, if the 

content database controller 40 prepares the content 

purchase menu page data, they are sent to the terminal 1. 

Because the remaining prepaid amount can be known 

from the charging information retrieved and stored in the 

customer information reception/storage section· 36, the 

distribution service management system section 33 also 

sends the obtained information of remaining prepaid 

amount to the terminal 1. 

56 



Upon reception of the content purchase page data 

and the remaining prepaid amount, the terminal 1 causes 

the display section 28a to display the received data in 

step FlOS, presenting the purchase menu and the remaining 

prepaid amount to the user. 

In response to such presentation, the user performs 

an input operation through the input section 29. The 

input operation is for cancellation, purchase, or trial 

listening. The CPU 23 of the terminal 1 monitors the 

operation to be executed in step F106, F108, or FllO 

shown in FIG. 16. 

Checking the purchase menu and the remaining 

prepaid amount, if the user does not want to buy the 

content, the user executes a cancel operation through the 

input section 29. 

· Then, the procedure of the terminal 1 goes from 

step Fl06 to step F107 in FIG. 16 to send cancel 

information to the server 3. 

When the cancel information is received by the 

server 3, the procedure goes from step F209 to step F218 

shown in FIG. 16, in which the distribution management 

system section 33 of the server 3 ends the communication 

connection with the terminal 1, thereby ending the above­

mentioned sequence of processes. 
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After the transmission of the cancel information, 

the procedure goes to step F118 shown in FIG. 17, in 

which the CPU 23 of the terminal 1 executes a process of 

ending the communication connection with the server 3 and 

ejects the recording medium 4 from the recording unit 10, 

upon which the above-mentioned sequence of processes 

comes to an end. 

In the present embodiment, the user can give a 

trial listening on content (music for example} before 

buying it by checking the content purchase menu. 

For example, if the user wants to know the contents 

of a particular music title listed in the purchase menu, 

the user can selects that music title for trial listening. 

If a trial listening request is inputted through 

the input section 29, the procedure of the CPU 23 goes 

from step FllO to step Flll shown in FIG. 16, in which 

the CPU 23 sends the content identifying information 

selected by the user to the server 3 along with a request 

for the trial listening of that content. 

Receiving the request for trial listening, the 

service management system section 33 of the se~ver 3 

proceeds from step F211 to F212 shown in FIG. 16 to 

instruct the content database controller 40 to read the 

content requested for trial listening from the content 
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database 60. 

Next, in step F213, the distribution service 

management system section 33 sends a part or all of the 

content data to the terminal 1. 

Receiving the content data for trial listening from 

the server 3 in step Fll2, the CPU 23 of the terminal 1 

stores the content data into the data· storage section 26. 

In step Fl13, the CPU 23 causes the audio output section 

28b to reproduce a part or all of the content. Thus: the 

user can get trial listening on the requested content. 

Obviously, if the content is image data or text 

data, they can be displayed on the display section 28a. 

The reason why the content for trial listening is 

reproduced partially or totally is that, for the purpose 

of trial listening, the content may only be reproduced 

partially. For example, if the content is a piece of 

music, its introduction part, first melody part, a bridge, 

or one chorus part may be reproduced. 

Therefore, if, for example, a collection of these 

parts of content is stored in the content database 40 for 

the purpose of trial listening, then these parts may be 

provided to the terminal 1. Alternatively, parts may be 

extracted from the content data stored in the content 

database 60 and the extracted parts may be sent to the 
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terminal 1. 

Alternatively, on the terminal 1 side, the CPU 23 

may extract only parts of the content data stored in the 

data storage section 26 and reproduce the extracted parts. 

When purchasing a particular piece of content, the 

user may select it from the displayed purchase menu. 

When the purchase operation is performed by the 

user through the input section 29, the procedure of the 

CPU 23 goes from step F108 to step F109 shown in FIG. 16, 

in which the CPU 23 sends the content identifying 

information selected by the user to the server 3 along 

with a request for ~urchasing that content. 

It should be noted that, at this time, the CPU 23 

also sends the remaining stora~e capacity of the 

recording medium 4 to the server 3. This is because the 

charging processing showti in FIG. 19 to be d~scribed 

later must be executed. The remaining storage capacity of 

the recording medium 4, the information about how long 

music data can be recorded for example, can be determined 

from the control information of the recording medium 4. 

In the case of the above-mentioned Mini Disc for example, 

the recordable capacity can be determined from the 

information recorded in the free area of U-TOC sector O. 

Receiving the purchase information, the procedure 
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of the distribution service management system section 33 

of the server 3 goes from step F210 in FIG. 16 to step 

F214 shown in FIG .. 17 to execute charging processing for 

the charge of the content requested for purchase. 

In this charging processing, the charging 

information stored in the customer information 

reception/storage section 36, namely the charging 

information corresponding to the prepaid information of 

the recording medium 4, is updated in the remaining 

amount of money and the updated charging iµformatiori is 

updated in the customer database 70. For example, if the 

fee of the selected content is 200 yen, 200 yen is 

subtracted from the remaining amount in the charging 

information registered with the database 70. 

If the purchase log information is included in the 

charging information as shown in FIG. 7, the charging 

information is updated with respect to the content 

purchase made this time by adding the log information 

such as content name (music titl~ for example}, purchase 

date, and amount of money paid for the purchased content 

for example. 

It should be noted that, in this charging 

processing, a simple charge subtraction process may not 

be executed depending on the relationship between 
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remaining prepaid amount and content price and the 

relationship between the remaining recording capacity of 

the recording medium 4 and the data size of content, 

which will be described in detail with reference to FIGS. 

18 and 19. 

Next, the distribution service management system 

section 33 instructs the content database controller 40 

in step F215 to read the content requested for purchase 

from the content database 60. 

In step F216, the distribution service management 

system section 23 sends all or part of the retrieved 

content data to the terminal 1. 

The CPU 23 of the terminal 1 receives the content 

data downloaded from the server 3 in step F114 and stored 

the downloaded content data into the data storage section 

26. In step FllS, the CPU 23 transfers the content data 

to the recording unit 10 to record the content data to 

the recording medium 4. Thus, the user has purchased the 

requested content. 

For the user continues his operation for purchasing 

another item of content, the procedure returns to step 

F106 shown in FIG. 16 and the procedure on the server 3 

side also returns to step F209 shown in FIG. 16. 

If the user has performed an operation for ending 
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the content purchase, the procedure of the CPU 23 goes to 

step F117 to send an end notification to the server 3. 

In step Fll8, the CPU 23 executes a communication 

~onnection end process and, in step F119, ejects the 

recording medium 4, ending the content purchase 

processing. 

Receiving the end notification, the procedure of 

the server 3 goes from step F217 to step F218, upon which 

the communication connection with the terminal 1 is ended 

to end the content purchase processing. 

Consequently, the user can purchase desired content 

by use of the recording medium 4 recorded with the 

prepaid information without inputting a credit card 

number for charge settlement or inputting the card number 

of a dedicated prepaid card. This significantly 

facilitates content purchasing. Especially, this allows 

those users who is unfamiliar with the operation of 

computers or other devices or who have no credit card to 

access the cont~nt distribution services. 

In addition, because the settlement based on the 

prepaid information is executed in the form of updating 

the registered charging information in accordance with 

the prepaid information on the server 3 side, the prepaid 

information of the recording medium 4 need not be updated. 
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Further, because the prepaid information of the 

recording medium 4 is stored in a unrewritable manner, 

the recording medium 4 can be protected from abuse. 

3·2 Charging processing 

As described above, in the charging processing in 

step F214, a simple content accounting pro~ess may not be 

executed depending on the relationship between remaining 

prepaid amount and content price and the relationship 

between the remaining storage capacity of the recording 

medium 4 and the data size of content. The following. 

describes the charging processing of the present 

embodiment by taking the above·mentioned point into 

consideration. 

It is assumed here that the user of the terminal 1 

has two recording media 4 shown in FIG. 18. One recording 

medium 4 has a medium ID = IDl, of which prepaid 

outstanding balance is Xl (yen) in the charging 

information registered wi.th the customer database 7 0. The 

remaining storage capacity of this recording medium 4 is 

Al (minutes). Namely, any music content of which play 

time is less than Al (minutes) can be .recorded in this 

recording medium 4. 

The other recording medium 4 ha.s a medium ID = ID2, 
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of which prepaid outstanding balance is X2 (yen) in the 

charging information registered with the customer 

database 70. the remaining storage capacity of the this 

recording medium 2 .is A2 (minutes) . 

It should be noted that, for the convenience of 

description, the first recording medium is ref erred to as 

the IDl recording medium while the second as the ID2 

recording medium. 

It is assumed again that the user having the two 

recording media, the IDl recording medium and the ID2 

recording medium, has st~rted a content purchase 

operation by loading the IDl recording medium in step 

FlOl shown in FIG. 15. 

· The user selects a particular piece of content and 

executes a purchase operation in accordance with the 

above-mentioned procedure. The data size of the content 

requested for purchase is B (minutes) and the price is Y 

(yen) . 

On this assumption, the charging process in step 

F214 shown in FIG. 17 is executed in a procedure shown in 

FIG. 19. 

Because the IDl recording medium is loaded, the 

server 3 recognizes that the remaining prepaid amount of 

this user is Xl (yen) from the registered charging 
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information. 

Therefore, the server 3 determines in charging 

processing whether the charge Y of the content requested 

for purchase can be covered by the prepaid remaining 

amount Xl. As described, because the recordable capacity 

Al (minutes} of the IDl recording medium is notified from 

the terminal 1, the server 3 compares the recordable 

capacity Al (minutes) with the data size B (minutes) of 

the content requested for purchase to determine whether 

the content can be recorded to the IDl recording medium. 

After the comparison between the amount of money 

and the data size, the procedure branches to one of the 

following four proces~es. 

(1) Xl > Y, A > B: the IDl recording medium has both a 

remaining amount of money and a recordable capacity 

enough for the c·ontent purchased this time. 

(2) Xl > Y, A < B: the IDl recording medium has a 

remaining amount of money enough for the content 

purchased this time but not an enough recordable capacity. 

(3) Xl < Y, A > B: the IDl recording medium has a 

recordable capacity enough for the content purchased this 

time but not an enough remaining amount of money. 

(4) Xl < Y, A < B: the IDl recording medium has neither a 

remaining amount of money nor a recordable capacity 
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enough for the content purchased this time. 

In the case of (1), a charging process as procedure 

Fl shown in FIG. 19 is executed. To be more specific, 

because the IDl recording medium can pay the cost of the 

content purchased this time from the remaining prepaid 

amount and download the purchased content, a normal 

charging process takes place. Namely, in the charging 

information medium ID "' IDl registered with the customer 

database 70, the value of remaining amount Xl (yen) is 

updated to a value resulted from subtracting price Y 

(yen) from the remaining amount X 1 (Xl = Xl - Y) . 

Obviously, the .content supplied to the terminal 1 

is recorded to the IDl recording medium. 

In the case of (2), the remaining recordable 

capacity of the IDl recording medium is not enough for 

the content purchased this time, namely the purchased 

content cannot be recorded to the IDl recording medium. 

Therefore, in charging processing, procedure F2 requires 

the terminal 1 to load another recording medium 4. In 

response, the terminal 1 notifies the user that the 

loaded recording medium 4 has not enough recordable 

capacity and prompts, through the display section 28a or 

the audio output section 28b, the user to load the other 

recording medium 4. 
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In response, the user loads the other recording 

medium 4, namely the ID2 recording medium. 

Then, the terminal 1 reads the prepaid information 

from the ID2 recording medium, checks the recordable 

remaining capacity, the t~rminal 1 sends the prepaid 

information and the recordable capacity to the server 3. 

The server 3 takes the charging information 

corresponding to the medium ID • ID2 out of the customer 

database 70. If the ID2 recording medium has been loaded 

for the first time, the corresponding charging 

information is registered with the customer database 70. 

Then, in procedure F3, the remaining prepaid amount 

of money X2 (yen) registered for the ID2 recording medium 

is linked with the remaining prepaid amount of money Xl 

of the above-mentioned IDl recording medium (Xl + x2r. In 

addition, the recordable capacity A2 (minutes) of the ID2 

recording medium is checked if· it ·is enough for the 

content of B (minutes) . 

In this example, Xl > Y, so that (Xl + X2) > Y 

obviously. If the recordable capac!ty A2 of the ID2 

recording medium is found enough for the data size B of 

the content, a charging process takes place as procedure 

F4. I~ the recordable capacity A2 is found not enough, 

the server 3 requires the terminal 1 (and the user) to 
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load the other recording medium 4. 

In procedure F4, the server 3 instructs the 

terminal 1 to record the content to be downloaded this 

time to the ID2 recording medium. Then, the server 3 

updates the charging information registered for the ID2 

recording medium such that the content charge is 

subtracted by reflecting the link processing of procedure 

F3. Namely, the server 3 first adds the remaining amount 

of money· xi of the IDl recording medium to the remaining 

prepaid amount of money X2 in the charging information 

for the ID2 recording medium and then subtracts the 

content price Y from the result of the addition (X2 = X2 

+ Xl - Y) . 

On the other hand, as a result of the linking of 

the remaining amounts of money, the charging information 

for the IDl recording medium is taken out of 

registration; namely a registration deleting process is 

executed. 

The registration deleting process as used in the 

present example does not mean the deletion of· the 

charging information itself; it means that the IDl 

recording medium is made unusable thereafter. Actually, 

the balance in the charging information is set to zero 

and the registration data are kept undeleted. For example, 
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the IDl recording medium is put in the state of charging 

information KS shown in FIG. 7. 

The prepaid information of the recording medium 4 

is unrewritable. Therefore, it is possible for the user 

to load, erroneously or through malice, the recording 

medium 4 with its prepaid information deleted into the 

terminal 1 again for getting content distribution. 

If this happens, the customer ~atabase 70 is 

searched for on the basis of the medium ID as described 

before. If no corresponding charging information is found, 

the recording medium 4 thus loaded is newly registered. 

This means that, if the charging information itself 

(including the medium ID) is deleted as a registration 

deleting process, the recording medium 4 with its 

remaining amount set to zero can be newly registered 

again. Namely I the user can reuse the recording medium of 

which prepaid amount of money has been used up, starting 

with a full amount of money. To prevent this problem from 

happening, the charging information of that recording 

medium must be kept undeleted with the balance set to 

zero. Namely, when any recording medium that has been 

deleted of registration is loaded in the terminal, the 

server 3 must determine that the prepaid amount of money 

of this recording medium has all been consumed. For this 
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purpose, the balance in the charging information may only 

be set to zero in the registration deleting process, 

thereby preventing the recording medium of which prepaid 

amount of money has all been consumed from being reused 

as a prepaid recording medium. 

For another process of deleting the registration, a 

data group as registration deleted IDs is arranged in the 

customer database 70, the charging information of a 

recording medium of which prepaid amount of money has all 

been consumed is deleted, and only its .medium ID .. is put 

in this data group. This configuration allows the server 

3 to find that a loaded recording medium 4 of which 

prepaid information has been deleted from registration is 

not for new use but deleted from registration and 

therefore invalid. 

In procedure F4, the charging processing is 

executed on the ID2 recording medium as described above, 

the content is recording to the ID2 recording medium, and 

the IDl recording medium is deleted from registration. 

Consequently, the user can obtain.content by means 

of the.ID2 recording medium. 

Subsequently, the IDl recording medium can be used 

by the user for recording or reproduction of music for 

example but not as a prepaid medium. 
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In the case of (3), the IDl recording medium has a 

remaining recordable capacity enough for the content 

purchased this time but a.n insufficient remaining amount 

of money. Namely,. the IDl recording me.dium alone cannot 

be used as a prepaid medium for purchasing the content 

this time. 

Therefore, ·for procedure.PS in charging processing, 

the server 3 requires the terminal 1 to load the other 

recording medium 4. In response, the terminal 1 instructs, 

through the display section 28a or the audio output 

section 28b, the user to load the other recording medium 

4. 

In response, the user loads the another recording 

medium 4, namely the ID2 recording medium. 

When the ID2 recording medium is loaded, the 

terminal 1 reads the prepaid information from the ID2 

recording medium, determines a remaining recordable 

capacity, and sends these information to the server 3. 

The server 3 takes the charging information 

corresponding to media ID = ID2 out of the customer 

database 70 (or newly registers the ID2 recording medium). 

In procedure 6, the remaining prepaid amount X2 

(yen) registered for the ID2 recording medium is linked 

with the remaining prepaid amount Xl of the IDl recording 
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medium (Xl + X2). In addition, it is determined whether 

the recordable capacity A2 (minutes) of the ID2 recording 

medium is enough for the content of B (minutes) . 

In this case, Xl + X2 > Y indicates that the 

charging is enabled for content purchase. If Xl + X2 < Y, 

then the remaining prepaid amount is still insufficient, 

so that the server 3 requires the terminal 1 (and the 

user) to load the another recording medium 4. 

In the case of (3}, the IDl recording medium is 

enough in terms of recording capacity. On the other hand, 

as for the recordable remaining capacity ·A2 of the ID2 

recording medium, there two cases; enough for the data 

size B of content (A2 > B) and not enough (A2 < B) . 

If the recordable.remaining capacity A2 of the ID2 

recording medium is not enough (A2 < B), the content must 

be recorded to the IDl recording medium. The terminal 1 

instructs, through the display section 28a or the audio 

output section 28b, the user to change the recording 

media. 

Namely, in this case, the server 3 fnstructs the 

terminal 1 to download the content this time to the IDl 

recording medium in procedure F9. Then, the server 3 

updates the charging information registered for the IDl 

recording medium by subtracting the content charge on the 
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basis of the link process executed in procedure F6. 

Namely, the remaining amount X2 of the ID2 recording 

medium is added to the remaining prepaid amount Xl in the 

charging information for the IDl recording medium and 

content charge Y is subtracted from the result of the 

addition (Xl = Xl + X2 - Y). 

On the other hand, in accordance with the result of 

the remaining amounts linking process, the server 3 

deletes the registration of the charging information for 

the ID2 recording medium. Thus, the remaining amounts of 

money of the two recording media can be brought together 

to the IDl recording medium. 

Consequently, the user can obtain the content by 

use of the IDl recording medium. 

Subsequently, the ID2 recording medium can be used 

by the user for recording or reproduction of music for 

example but not as a prepaid medium. 

If both the IDl recording medium and the ID2 

recording medium have enough remaining recordable 

·capacities, the user is asked in procedure F7 which 

recording medium to be used. To be more specific, the 

server 3 requires the terminal 1 for medium selection and 

the terminal 1 requires the user to select a recording 

medium to which content is to be recorded. The terminal 1 
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sends the result of the selection made by the user to the · 

server 3. 

In procedure FS, the server 3 instructs the 

terminal 1 to record the content to be downloaded this 

time to the selected recording medium. Then, the server 3 

updates the charging information registered for the 

selected medium such that the content charge is 

subtracted by reflecting the link processing executed in 

procedure F6. As for the unselected recording medium, its 

chargi~g information is deleted from registration. 

Namely, if the IDl recording medium has been 

selected, the value of remaining amount Xl is updated to 

the value of Xl m Xl + X2 - Y in the charging information 

for the IDl recording medium, deleting the registration 

of the charging information for the ID2 recording medium. 

On the other hand, ~f the ID2 recording medium has 

been selected, the value of remaining amount X2 is 

updated to the value of X2 = Xl + X2 - Y in the charging 

information for the ID2 recording medium, deleting the 

reg~stration of the charging information for the IDl 

recording medium. 

Consequently, the user can obtain content by use of 

the selected recording medium. Subsequently, the 

unselected recording medium can be used by the user for 
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recording or reproduction of music for example but not as 

a prepaid medium. 

In the case of (4), the IDl recording medium is 

insufficient in both remaining recordable capacity and 

remaining amount of money for the purchase of content 

this time. Namely, the IDl recording medium alone cannot 

be use as a prepaid recording medium and cannot record 

the content requested by the user. 

Therefore, in charging processing, the server 3 

requires the terminal 1 to load the other recording 

medium 4 in procedure FlO. The terminal 1 instructs, 

through the display section 28a or the audio output 

section 28b, the user to load the other recording medium 

4 into the terminal 1. 

In response, the user loads the o~her recording 

medium 4, namely the ID2 recording medium. 

The terminal 1 reads the prepaid information from 

the ID2 recording medium and checks the remaining 

recordable capacity and sends these information to the 

server 3. 

The server 3 takes the charging information for the 

medium ID = ID2 out of the customer database 70 or newly 

registers the ID2 recording medium. 

In procedure Fll, prepaid remaining of amount X2 
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(yen) registered for the ID2 recording medium is linked 

with remaining prepaid amount Xl of the IDl recording 

medium (Xl + X2). Further, the server 3 checks to see if 

recordable capacity A2 (minutes) of the ID2 recording 

medium is enough for recording the content of B (minutes) . 

In this case~ Xl + X2 > Y permits the charging for 

the purchased content. If Xl + X2 < Y, it indicates the 

prepaid remaining amount of money is still insufficient, 

so that the server 3 requires the terminal 1 to load the 

other recording medium 4. 

If the recording capacity A2 of the ID2 recording 

medium is not enough for the data size B of content, the 

server 3 also requires the terminal 1 (and the user) to 

load the other recording medium 4. 

If Xl + X2 > Y ·and the recordable capacity of the 

ID2 recording medium is enough, a charging processing is 

executed in procedure F12. 

Namely, the server 3 instructs the terminal 1 to 

record the content to be downloaded this time to the ID2 

recording medium. Then, the server 3 updates the charging 

information registered for the ID2 recording medium such 

that the content charge is subtracted by reflecting the 

result of the link process executed in procedure Fll. To 

be more specific, the remaining amount Xl of the IDl 
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recording medium is added to the remaining prepaid amount 

X2 in the charging information of the IDl recording 

medium, from which content charge Y is subtracted (X2 = 

X2 + Xl - Y) . 

On the other hand, in accordance with the result of 

the remaining amounts linking process, the charging 

information· of the IDl recording medium is deleted from 

registration. 

Consequently, the user can obtain the desired 

content by use of the ID2 recording medium. Subsequently, 

the IDl recording medium can be used by the user for 

recording or reproduction of music for example but not as 

a prepaid medium. 

The charging processing is executed as described 

above, so that, if qne recording medium is insufficient 

in the remaining amount of money, the insufficiency can 

be covered by another prepaid recording medium for 

purchasing content. This novel arrangement enhances user 

convenience and allows to reuse those prepaid recording 

media which have only fractional remaining amount 

insufficient for purchasing content. 

If the remaining amount has reached zero as a 

result of the charging processing in procedure Fl, it 

.indicates the same state in which the charging 
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information is deleted from registration described above. 

If a data group of registration deleted IDs is to be 

registered, the medium ID of that charging information 

may only be put in this data· group. 

It will be apparent to those skilled in the art 

that the present invention is not restricted to the 

above-mentioned embodiment. For example, the terminal 1 

and the server 3 · can be co.nf igured in various other 

manners. 

It will be also apparent to those skilled in the 

art that the processes to be executed by the terminal 1 

and the server 3 shown in FIGS. 15 through 19 may be 

totally executed between the terminal 1 and the server 3 

to achieve the above-mentioned objectives; namely the 

above-mentioned' processes may be executed by the terminal 

1 and the server 3 not in a fixed relationship between 

the processes and these members of the embodiment. 

As described and according to the invention, 

prepaid ·information is stored in a recording medium to 

which distributed content is to be recorded. When content 

has actually been distributed, the charge of the 

distributed content is settled by updating, on the server 

side, the charging information registered with the server 

in accordance with the prepaid information read from the 
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recording medium. 

The novel constitution significantly enhances user 

convenience because the user need not input the number of 

his credit card or the number of his separately prepared 

dedicated prepaid card. This means that users who do no·t 

have credit cards or prepaid cards can also receive 

content distribution services. 

In addition, because the novel constipation does 

not require a card number input operation, the operation 

to be executed .for content pur.chase is simplified, 

thereby allowing users not familiar with personal 

computers or other electronic devices to purchase content 

with ease. 

Consequently, the novel constitution does not 

present the security problem that takes place in a credit 

card number input operation. 

Further, when content is purchased from a dedicated 

terminal device installed at a store and, even if a user 

can settle the charge of the downloaded content by cash, 

he can obtain the ·content only by loading a recording 

medium according to the invention, thereby facilitating a 

content purchase operation and allowing users having no 

cash carried with him. 

The settlement on the basis of prepaid information 
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is executed in the form.of updating.the charging 

information registered with the server side in 

correspondence with the prepaid information. Consequently, 

the prepaid information of the recording medium need not 

be updated and therefore reduces the settlement 

processing load on the terminal side. This also prevents 

the recording medium from being abused by tampering its 

prepaid information. 

Moreover, the prepaid information is stored in the 

recording medium in an unrewritable manner, thereby 

further preventing the prepaid recording medium from 

abuse. 

When the charging processing means of the server 

executes a charging process on the first charging 

information registered with the charging information 

registration means in correspondence with the first 

prepaid information recorded on the first recording 

medium loaded in the terminal, if the amount of money is 

not enough for purchasing content, then the charging 

processing means requires the second prepaid information 

recorded on the second recording medium and links the 

second charging information registered with the charging 

information registration means in correspondence with the 

second prepaid information with the first charging 
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information to execute a charging processing. 

Consequently, if the remaining prepaid amount of money is 

running short on one recording medium owned by the user 

for purchasing content, the user can use another 

recording medium to add together the remaining prepaid 

amounts of money of both prepaid recording media to 

settle the charge of the purchased content. Namely, if 

one prepaid recording medium has only a fractional 

balance which is not enough for purchasing content, it 

can be added to the remaining prepaid amount of another 

prepaid recording medium, thereby allowing the user to 

make the most of his prepaid recording media. 

If the charging information corresponding to the 

prepaid information supplied from the terminal has not 

yet been registered with the charging information 

registration means of the server, the charging 

information corresponding this prepaid information is 

newly registered with the charging information 

registration means. Consequently, the charging 

information is registered for every recording medium to . . 

be newly used by the user, thereby systematically 

allowing the efficient management of additional charging 

information. 

In addition, the charging processing means deletes 
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the registration of the charging information of which 

prepaid amount of money has all been consumed, thereby 

invalidating the prepaid capability of the recording 

medium on which the prepaid information corresponding to 

this charging information is recorded. Consequently, any 

recording medium with its prepaid amount of money fully 

used is no more available as a prepaid recording medium, 

thereby realizing proper accounting. Obviously, the user 

can still use such an invalidated recording medium as a 

simple recording medium having no prepaid capability. 

Consequently, unlike conventional prepaid cards, the 

invalidated prepaid recording media according to the 

invention need not be discarded as a waste, which is an 

advantage in terms of saving resources. 

The prepaid information cqntains both prepaid 

amount of money information and ID information unique to 

each prepaid recording medium according to the invention, 

thereby allowing the appropriate management of the amount 

of money and individual prepaid recording media to 

provide proper charging processing. 

Further, the prepaid information contains 

destination identifying information for identifying a 

server. Therefore, the terminal communicates with the 

server on the basis of this information, thereby making 
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it unnecessary for the user to search for a server from 

which to download content, which further facilitates the 

content purchase operation to be executed by the user. 

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. 
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CI.AIMS 

1. An information distribution system having a 

terminal apparatus in which a recording medium recording 

beforehand an identifier unique to said recording medium 

and prepaid information and is loadable and an 

information center which is connectable to said terminal 

apparatus and transmits content data thereto via a 

predetermined communication line, said terminal apparatus 

comprising: 

first receiving means for receiving said content 

data transmitted from said information center; 

recording and reproducing means for recording said 

content data received by said first receiving means onto 

said recording medium loaded in said terminal apparatus 

and reproducing said identifier unique to said recording 

medium and said prepaid information; and 

first transmitting means for transmitting said 

reproduced identifier unique to said recording medium and 

said reproduced prepaid information to said information 

center; 

said information center comprising: 

first storage means for storing a plurality of 

content data; 

second transmitting means for transmitting 
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predetermined content data from said first storage means 

to said terminal apparatus; 

second receiving means for receiving said 

identifier unique to said recording medium and said 

prepaid information transmitted from said terminal 

apparatus; 

second storage means for storing a usable remaining 

amount of money in accordance with said identifier unique 

to said recording medium and said prepaid information 

received by said second receiving means; and 

charging processing means for updating, when said 

predetermined content data are transmitted from said 

first storage means to said terminal apparatus, said 

usable remaining amount of money stored in said second 

storage means for a charge of said predetermined content 

data transmitted from said first storage means to said 

terminal apparatus. 

2. An information distribution system according to 

claim l, wherein said recording medium also records 

info~mation about a remaining recordable capacity thereof, 

said information is reproduced by said recording and 

reproducing means, and said reproduced information is 

transmitted by said first transmitting means to said 

information center. 
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3. An information distribution system according to· 

claim 2, wherein said information center further 

comprises: 

first comparing means for comparing said usable 

remaining amount of money stored in said second storage 

means with a price of content data to be transmitted to 

said terminal apparatus; and 

second comparing means for comparing said 

information about a remaining recordable capacity of said 

recording medium with a size of said content data to be 

transmitted to said terminal apparatus. 

4. An information distribution system according to 

claim 3, wherein, if said usable remaining amount of 

money is found by said first comparing means to be 

smaller than said price of said content data to be 

transmitted to said termin_al apparatus, a control signal 

is transmitted from said information center to said 

terminal apparatus to instruct said terminal apparatus to 

prompt for the loading of a second recording medium, 

recording beforehand an identifier unique thereto and 

prepaid information into said terminal apparatus. 

5. An information distribution system according to 

claim 4, wherein. said information center further 

comprises adding means for adding, when said second 
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recording medium has been loaded in response to the 

prompt for the loading of said second recording medium, a 

usable remaining amount of money in said second recording 

medium to said usable remaining amount of money in the 

previously loaded recording medium. 

6. An information distribution system according to 

claim 5, wherein, if, after loading of said second 

recording medium into said terminal apparatus in response 

to the prompt for the loading of said second recording 

medium, a result of said addition by said adding means is 

found in excess of said price of said content data to be 

transmitted, said identifier unique to said recording 

medium and said prepaid information stored in said second 

storage means are edited on the basis of said information 

about the remaining recordable capacity of said 

previously loaded recording medium and said information 

about the remaining recordable capacity of said second· 

recording medium. 

7. An information distribution system according to 

claim 3, 4, 5 or 6, wherein, if said remaining recordable 

capacity is found by said second comparing means to be smaller 

than said size of content data to be transmitted to said 

terminal apparatus, a control signal is transmitted from 

said information center to said terminal apparatus to 
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instruct said terminal apparatus to prompt for the 

loading of a second recording medium, recording an 

identifier unique to said second recording medium and 

said prepaid information into said terminal apparatus. 

8. An information distribution system according to 

claim 7, wherein said information center further 

comprises adding means for adding, when said second 

recording medium has been loaded in response to the 

prompt for the loading of said second recording medium, a 

usable remaining amount of money in said second recording 

medium to said usable remaining amount of money in the 

previously loaded recording medium. 

9. An information distribution system according to 

claim 7 or 8, wherein , when said second recording medium has 

been loaded in said terminal apparatus in response to the 

prompt for the loading of said second recording medium, 

the remaining recordable capacity of said second 

recording medium is compared with the size of said 

content data to be transmitted to said terminal apparatus. 

10. An information distribution system according 

to claim 7, 8 or 9, wherein, when said second recording medium 

has been loaded in said terminal apparatus in response to 

the prompt for the loading of said second recording 

medium and said content data have been recorded to said 
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second recording medium, contents recorded on said second 

storage means are updated to said identifier unique to 

said second recording medium, said prepaid information, 

and said usable remaining amount of money of said second 

recording medium. 

11. An information distribution system according 

to any one of the preceding claims, wherein said identifier 

unique to said recording medium and said prepaid information are 

recorded on said recording medium in an unrewritable 

manner. 

12. An information distribution system according 

to any one of the preceding claims, wherein communication 

destination identifying information for connecting said 

terminal apparatus to said information center is also 

recorded on said recording medium. 

13. A terminal apparatus comprising: 

loading means capable of loading a recording medium 

recording beforehand a identifier unique to said 

recording medium and prepaid information into said 

terminal apparatus; 

reproducing means for reproducing said identifier 

unique to said recording medium and said prepaid 

information from said recording medium loaded in said 

loading means; 
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transmitting means for transmitting said identifier 

unique to said recording medium and said prepaid 

information reproduced by said reproducing means to an 

information center via a predetermined communication 

line; 

receiving means for receiving a result of a balance 

inquiry executed in said information center on the basis 

of the transmitted identifier unique to said recording 

medium and the transmitted prepaid information and 

content data transmitted from said information center; 

recording means for recording said content data 

received by said receiving means onto said loaded 

recording medium; and 

prompting means for prompting, if said balance 

inquiry received by said receiving indicates a shortage 

of amount of money for the received content data, the 

-unloading of the currently loaded recording medium and 

the loading of another recording medium. 

14. A terminal apparatus according to claim 13, 

wherein said identifier unique to said recording medium 

and said prepaid information are recorded on said 

recording medium in an unrewritable manner. 

15. A tenninal apparatus according to claim 13 or 14, 

wherein communication destination identifying information 
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for connecting said terminal apparatus to said 

information center is also recorded on said recording 

medium. 

16. A terminal apparatus according to claim 13, 14 or 15, 

wherein information about a remaining recordable capacity 

is recorded on said recording medium and said information 

is transmitted to said information center via said 

transmitting means. 

17. An information center, connected to a terminal 

apparatus via a predetermined communication line, for 

distributing content data, comprising: 

first storage means for storing a plurality of 

content data; 

transmitting means for transmitting predetermined 

content data from said first storage means.to said 

terminal apparatus; 
. 

receiving means for receiving an identifier unique 

to a recording medium and prepaid information stored 

therein transmitted from said terminal apparatus; 

second storage means for storing a usable remaining 

amount of money in accordance with said identifier unique 

to said recording medium and said prepaid information 

received by said receiving means; and 

charging processing means for updating, when said 
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predetermined content data are transmitted from said 

first storage means to said terminal apparatus, said. 

usable remaining amount of money stored in said second 

storage means for a charge of said predetermined content 

data transmitted from said first storage means to said 

terminal apparatus. 

18. An information center according to claim 17, 

further comprising: 

first comparing means for comparing said usable 

remaining amount of money stored in said second storage 

means with a price of content data to be transmitted to 

said terminal apparatus; and 

second comparing means for comparing sajd 

information about a remaining recordable capacity of said 

recording medium with a size of said content data to be 

transmitted to said terminal apparatus. 

-
19. An information center according to claim 18, 

wherein, if said usable remaining amount of money is 

found by said first comparing means to be smaller than 

said price of said content data to be transmitted, a 

control signal is transmitted from said information 

center to said terminal apparatus to instruct said 

terminal apparatus to prompt for the loading of a second 

recording medium recording beforehand an identifier 
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unique thereto and prepaid information into said terminal:~·-

apparatus. 

20. An information center according to claim 19, 

further comprising adding means for adding, when said 

second recording medium has been loaded in response to 

the prompt for the loading of said second recording 

medium, a usable remaining amount of ~oney in said second 

recording medium to said usable remaining amount of money 

in the previously loaded recording medium. 

21. An information center according to claim 20, 

wherein, if, after loading of said second recording 

medium into said terminal apparatus in response to the 

prompt of the loading of said second recording medium, a 

result of said addition by said adding means is found in 

excess of said price of said content data to be 

transmitted, said identifier unique to said ·recording 

-
medium and said prepaid information stored in said second 

storage means are edited on the basis of said information 

about the remaining recordable capacity of said 

previously loaded recording medium and said information 

about the remaining recordable capacity of said second 

recording medium. 

22. An information center according to claim 18, 19, 20 or 

21, wherein , if said remaining recordable capacity is fO\llld 
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by said second comparing means to be smaller than said 

size of said content data to be transmitted, a control 

signal is transmitted from said information center to 

said terminal apparatus to instruct said terminal 

apparatus to prompt for the loading of a second recording 

medium recording an identifier unique thereto and prepaid 

information into said terminal apparatus. 

23. An information center according to claim 22, 

further comprising adding means for adding, when said 

second recording medium has been loaded in response to 

the prompt for the loading of said second recording 

medium, a usable remaining amount of money in said second 

recording medium to said usable remaining amount of money 

in the previously loaded recording medium. 

24. An infonnation center according to claim 22 or 23, 

wherein, when said second recording medium has been 

loaded in said terminal apparatus in response to the 

prompt for the loading of said second recording medium, 

the remaining recordable capacity of said second 

recording medium is compared with the size of said 

content data to be transmitted to said terminal apparatus. 

25. An infonnation center according to claim 22, 23 or 24, 

wherein, when said second recording medium has been 

loaded in said terminal apparatus in response to the 
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prompt for the loading of said second recording medium 

and said content data have been recorded on said second 

recording medium, contents stored on said second storage 

means are updated to said identifier unique to said 

second recording medium, said prepaid information, and 

said usable remaining amount of money of said second 

recording medium. 

26. An infonnation center according to any one of claims 17 

to 25 wherein said identifier unique to said recording medium 

and said prepaid information are recorded on said 

recording medium in an unrewritable manner. 

27. An information centre according to any one of 

claims 17 to 26, wherein communication destination 

identifying information for connecting said terminal 

apparatus to said information center is also recorded on 

said recording medium. 

28. A recording medium comprising: 

an unrewritable area in which an identifier unique 

to said recording medium and prepaid information are 

recorded beforehand; 

a recording area in which content data are 

recorded; and 

a managing area in which recordable capacity of 

said recording area is managed. 
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29. A recording medium according to claim 28, 

wherein communication destination identifying information 

for connecting to an information center is also recorded 

on said recording medium. 

30. An information distribution method for 

distributing content data from an information center to a 

terminal apparatus in which a recording medium is 

loadable and recording the distributed content data 

thereto, said information center and said terminal 

apparatus being interconnected via a predetermined 

communication line, comprising the steps of: 

receiving an identifier unique to said recording 

medium and prepaid information recorded on said recording 

medium beforehand, transmitted from said terminal 

apparatus; 

·storing, in a memory, a usable remaining amount of 

money in accordance with said received identifier unique 

to said recording medium and said received prepaid 

information; 

comparing said usable remaining amount of money 

stored in said memory with a charge of content data to be 

distributed from said information center to said terminal 

apparatus; 

permitting, if said usable remaining amount of 
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money stored in said memory is greater than said charge 

of said content data to be distributed from said 

information center to said terminal apparatus, the 

transmission of said content data from said information 

center to said terminal apparatus; and 

updating, by said charge of said content data, said 

usable remaining amount of money stored in a second 

memory when said content data are transmitted from said 

information center to said terminal apparatus. 

31. An information distribution method according 

to claim 30, further comprising the steps of: 

comparing said usable remaining amount of money 

stored in said memory with said charge of said content 

data to be transmitted to said terminal apparatus; and 

comparing a recordable remaining capacity of said 

recording medium transmitted from said· terminal apparatus 

with a size of said content data to be transmitted to 

said terminal apparatus. 

32. An information distribution method according 

to claim 31, wherein, if said usable remaining amount of 

money is found in the first comparing step to be smaller 

than said price of said content data to be transmitted, a 

control signal is transmitted from said information 

center to said terminal apparatus to instruct said 
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terminal apparatus to prompt for the loading of a second·:_~· 

recording medium recording beforehand an identifier 

unique to said second recording medium and prepaid 

information. 

33. An information distribution method according 

to claim 32, further comprising the step of: 

adding, when said second recording medium has been 

loaded in response to the prompt for the loading of said 

second recording medium, a usable remaining amount of 

money in said second recording medium to said usable 

remaining amount of money in the previously loaded 

recording medium. 

34. An information distribution method according 

to claim 33, further comprising the step of: if, after 

loading of said second recording medium into sa~d 

terminal apparatus in response to the prompt for the 

loading of said second recording medium,- a result of said 

addition in said adding step is found in excess of said 

price of said content data, editing said identifier 

unique to said recording medium and said prepaid 

information stored in said second memory on the basis of 

said information about the remaining recordable capacity 

of said previously loaded recording medium and said 

information about the remaining recordable capacity of 

99 

I ~1111! 1~1~ l!I ~I~ II I\~ 



said second recording medium. 

35. An information distribution method according to 

claim 31, 32, 33 or 34, further comprising the step of: if said 

remaining recordable capacity is found in said second 

comparing step to be smaller than said size of said 

content data to be transmitted, transmitting a control 

signal from said information center to said terminal 

apparatus to instruct said terminal apparatus to prompt 

the loading of a second recording medium recording said 

identifier unique to said second recording medium and 

said prepaid information into said terminal apparatus. 

36. An information distribution method according 

to claim 35, further comprising the step of adding, when 

said second recording medium has been loaded in response 

to the prompt fo'r the loading of said second recording 

medium, a usable remaining amount of money in said second 

~ 

recording medium to said usable remaining amount of money 

in the previously loaded recording medium. 

37. An information distribution method according 

to claim 35 or 36, further comprising the step of: when said 

second recording medium has been loaded in said terminal 

apparatus in response to said prompt for the loading of 

said second recording medium, comparing said recordable 

remaining capacity of said second recording medium with 
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the size of said content data to be transmitted to said 

terminal apparatus. 

38. An information distribution method according 

to claim 35, 36 or 37, further comprising the step of: when said 

second recording medium has been loaded in said terminal 

apparatus in response to the prompt for the loading of 

said second recording medium and said content data have 

been recorded to said second recording medium, updating 

contents recorded on said second memory to said 

identifier, said prepaid information, and said usable 

remaining amount of money of said second recording medium. 

39. An information distribution method according 

to any one of claims 30 to 38, wherein said identifier unique to 

said recording medium and said prepaid information are 

recorded on said recording medium in an unrewritable 

manner. 

-
40. An information distribution method according 

to any one of claims 30 to 39, wherein communication destination 

identifying information for connecting said terminal 

apparatus to said information center is also recorded on 

said recording medium. 
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