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Description 
RECORDING MEDIUM, METHOD AND APPARATUS FOR RE

PRODUCING DATA ON THE RECORDING MEDIUM, AND 
METHOD AND APPARATUS FOR RECORDING DATA ON THE 

RECORDING MEDIUM 
Technical Field 

[1] Aspects of the present invention relate to a recording medium, a method and 

apparatus for reproducing data on the recording medium, and a method and apparatus 

for recording data on the recording medium.  

Background Art 
[2] New high density recording media have been developed recently and allow large 

amounts of high quality video and audio data to be recorded and stored thereon.  

Examples of such high density recording media include Blu-ray discs (BD), high 

definition digital versatile discs (HD-DVD), and disks with even higher recording 

densities than those of BDs and HD-DVDs.  

[3] The above high density recording media are based on a next-generation recording 

medium technology. Specifically, the high density recording media are next-generation 

optical recording solutions that can store amounts of data far exceeding those of con
ventional recording media (such as DVDs). Furthermore, the development of such high 

density recording media has recently been carried out together with other digital 

devices.  

[4] FIG. 1 is a diagram illustrating a structure of a recording area of a high density 
optical recording medium. Referring to FIG. 1, the optical recording medium is 

divided into 3 parts: a lead-in area, a data area and a lead-out area. In particular, the 

data area includes a user data area, in which actual user data is recorded, and a spare 

area to replace a defective area in the user data area. The spare area includes an inner 

spare area (ISA) located in an inner portion of the data area, and an outer spare area 

(OSA) located in an outer portion of the data area.  

[5] In the optical recording medium structure as illustrated in FIG. 1, data is recorded in 

units of clusters in all areas of the data area. In particular, each cluster is divided into a 

plurality of recording units. For example, in the present disclosure, the recording unit is 

referred to as a sector, each cluster includes a total of 32 sectors, and one address unit 

number (AUN) is assigned to every two sectors. Accordingly, in each cluster, a total of 

16 AUN addresses are recorded. From the recorded AUNs, the address location of 

each sector can be confirmed. The confirmed sector address is referred to as a physical 

sector number (PSN).
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[6] FIG. 2 is a diagram illustrating a structure of a data frame recorded on the high density 

optical recording medium. Referring to FIG. 2, a method of forming an error correction code 

(ECC) in a cluster is shown. First, data to be recorded is formed with user data desired to be 

recorded and user control data (201). A 4-byte error detection code (EDC) is added to the user 

data, thereby forming a data frame (202). The data frame forms a scramble data frame (203).  

Each column of the scramble data frame is again rearranged, thereby forming one data block 

comprised of 304 columns x 216 lines (204).  

[7] In order to provide an error correction characteristic to the data block, a Reed-Solomon 

(RS) code is added to the data block, thereby forming a long distance code (LDC) block (205).  

Then, using an interleaving process to prevent a concentrated occurrence of errors, the LDC 

block is transformed to form an LDC cluster of 152 columns x 496 lines (206).  

[8] By using an address unit including 16 AUN values and control information (207) (16 

addresses x 9 bytes), the user control data forms an access block so that a recording and 

reproducing apparatus can access data in a corresponding cluster having 24 columns x 30 lines 

(208). In order to provide an error correction characteristic to the access block, an RS code is 

added to the access block, thereby forming a BIS block having an additional 32 lines of parity 

(209). Through an interleaving process to prevent a concentrated occurrence of errors, the BIS 

block is transformed to form a BIS cluster of 3 columns x 496 lines (210).  

[9] The LDC cluster and the BIS cluster are divided and arranged in order of LDC, BIS, LDC, 

BIS, LDC, BIS, LDC, thereby forming a 155 byte ECC cluster (211). Each LDC has a 38 byte 

size, and each BIS has a 1 byte size in the data frame. Finally, synchronization information 

and the like are added to the formed ECC cluster, and recorded in a predetermined cluster in 

the data area (212). The resultant frame has a 20 bit frame sync, and alternating pairs of 25 bit 

data and 1 bit DC control data.  

[10] The capacity of recording media having a data structure as illustrated in FIG. 2 is gradually 

increasing. However, with the increasing capacity of such recording media, a problem arises in 

how to secure an address area in the data structure in which the addresses can be recorded.  

[10a] A reference herein to a patent document or other matter which is given as prior art is not to 

be taken as an admission that that document or matter was known or that the information it 

contains was part of the common general knowledge as at the priority date of any of the claims.  

Disclosure of Invention 

Technical Solution 

[11] Aspects of the present invention provide a high density recording medium in which an 

address area can be secured in a data structure, a method and apparatus for reproducing data on 

the recording medium, and a method and apparatus for recording data on the recording 

medium.
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Advantageous Effects 
[12] Aspects of the present invention can also be embodied as computer-readable codes 

on a computer-readable recording medium. The computer-readable recording medium 

is any data storage device that can store data which can be thereafter read by a 

computer system. Examples of the computer-readable recording medium include read
only memory (ROM), random-access memory (RAM), CD-ROMs, magnetic tapes, 
floppy disks, optical data storage devices, and a computer data signal embodied in a 

carrier wave comprising a compression source code segment comprising the code and 

an encryption source code segment comprising the code (such as data transmission 

through the Internet). The computer-readable recording medium can also be distributed 

over network-coupled computer systems so that the computer-readable code is stored 

and executed in a distributed fashion. Aspects of the present invention may also be 

realized as a data signal embodied in a carrier wave and comprising a program 

readable by a computer and transmittable over the Internet.  

[13] Although a few embodiments of the present invention have been shown and 

described, it would be appreciated by those skilled in the art that changes may be made 

in this embodiment without departing from the principles and spirit of the invention, 
the scope of which is defined in the claims and their equivalents.  

Description of Drawings 
[14] These and/or other aspects and advantages of the invention will become more 

apparent and more readily appreciated from the following description of the em

bodiments, taken in conjunction with the accompanying drawings of which: 

[15] FIG. 1 is a diagram illustrating a conventional structure of a recording area of an 

optical recording medium; 

[16] FIG. 2 is a diagram illustrating a conventional structure of a data frame recorded on 

an optical recording medium; 

[17] FIG. 3 is a diagram illustrating a structure of an address unit included in data 

recorded on an optical recording medium; 

[18] FIG. 4 is a diagram illustrating a structure of address unit number (AUN) address in

formation according to an embodiment of the present invention; 

[19] FIG. 5 is a diagram illustrating a structure of AUN address information according to 

another embodiment of the present invention; 

[20] FIG. 6 is a diagram illustrating a structure of AUN address information according to 

yet another embodiment of the present invention; 

[21] FIG. 7 is a flowchart illustrating a method of reproducing data on a recording 

medium according to an embodiment of the present invention; 

[22] FIG. 8 is a flowchart illustrating a method of recording data on a recording medium
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according to an embodiment of the present invention; and 

[23] FIG. 9 is a block diagram illustrating an apparatus for recording and/or reproducing data 

on a recording medium according to an embodiment of the present invention.  

Best Mode 

[23a] According to a first aspect the present invention provides a recording medium on which 

data is recorded in units of clusters to be read by a recording and/or reproducing apparatus, 

wherein: each of the clusters comprises a plurality of address fields; each address field 

comprises 32-bit address unit number (AUN) address information; and the AUN address 

information comprises: a reserved area recorded on 4 bits, a capacity expansion area 

recorded on 1 bit, layer information, recorded on 3 bits, used by the apparatus to determine 

a layer on which data corresponding to the AUN address information is recorded, and 

location information, recorded on 24 bits, used by the apparatus to determine a location of 

the data corresponding to the AUN address information.  

[23b] According to a second aspect the present invention provides a recording medium on 

which data is recorded in units of clusters to be read by a recording and/or reproducing 

apparatus, wherein: each of the clusters comprises a plurality of address fields; each 

address field comprises 32-bit address unit number (AUN) address information; and the 

AUN address information comprises: a reserved area recorded on 5 bits, layer information, 

recorded on 3 bits, used by the apparatus to determine a layer on which data corresponding 

to the AUN address information is recorded, and location information, recorded on 24 bits, 

used by the apparatus to determine a location of the data corresponding to the AUN 

address information, such that a least significant bit of the 24 bits is used as a flag to 

determine one of two separate areas in which the data is recorded on the recording 

medium.  

[23c] According to a third aspect the present invention provides a method of reproducing 

data on a recording medium on which the data is recorded in units of clusters, the method 

comprising: moving an optical head unit to a target location of the recording medium at 

which data corresponding to address unit number (AJN) address information is recorded; 

and reproducing the data at the target location of the recording medium, wherein each of 

the clusters comprises a plurality of address fields, each address field comprises 32-bit 

AUN address information, and the AUN address information comprises: a reserved area 

recorded on 4 bits, a capacity expansion area recorded on 1 bit, layer information, recorded 

on 3 bits, indicating a layer on which data corresponding to the AUN address information 

is recorded, and location information, recorded on 24 bits, indicating a location of the data 

corresponding to the AUN address information.
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[23d] According to a fourth aspect the present invention provides a method of reproducing 

data on a recording medium on which the data is recorded in units of clusters, the method 

comprising: moving an optical head unit to a target location of the recording medium at 

which data corresponding to address unit number (AUN) address information is recorded; 

and reproducing the data at the target location of the recording medium, wherein each of 

the clusters comprises a plurality of address fields, each address field comprises 32-bit 

AUN address information, and the AUN address information comprises: a reserved area 

recorded on 5 bits, layer information, recorded on 3 bits, indicating a layer on which data 

corresponding to the AUN address information is recorded, and location information, 

recorded on 24 bits, indicating a location of the data corresponding to the AUN address 

information, such that a least significant bit of the 24 bits is used as a flag to determine one 

of two separate areas in which the data is recorded on the recording medium.  

[23e] According to a fifth aspect the present invention provides a method of recording data 

on a recording medium in units of clusters, the method comprising: generating a cluster in 

which addresses and data are recorded; and recording the generated cluster on the 

recording medium, wherein the cluster comprises a plurality of address fields, each address 

field comprises 32-bit address unit number (AUN) address information, and the AUN 

address information comprises: a reserved area recorded on 4 bits, a capacity expansion 

area recorded on 1 bit, layer information, recorded on 3 bits, indicating a layer on which 

data corresponding to the AUN address information is recorded, and location information, 

recorded on 24 bits, indicating a location of the data corresponding to the AUN address 

information.  

[23f] According to a sixth aspect the present invention provides a method of recording data 

on a recording medium in units of clusters, the method comprising: generating a cluster in 

which addresses and data are recorded; and recording the generated cluster on the 

recording medium, wherein the cluster comprises a plurality of address fields, each address 

field comprises 32-bit AUN address information, and the AUN address information 

comprises: a reserved area recorded on 5 bits, layer information, recorded on 3 bits, 

indicating a layer on which data corresponding to the AUN address information is 

recorded, and location information, recorded on 24 bits, indicating a location of the data 

corresponding to the AUN address information, such that a least significant bit of the 24 

bits is used as a flag to determine one of two separate areas in which the data is recorded 

on the recording medium.  

[24] There may be provided a recording medium on which data is recorded in units of 

clusters to be read by a recording and/or reproducing apparatus, wherein: each of the
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clusters comprises a plurality of address fields; each address field comprises 32-bit address 

unit number (AUN) address information; and the AUN address information comprises: a 

reserved area recorded on 4 bits, layer information, recorded on 3 bits, used by the 

apparatus to determine a layer on which data corresponding to the AUN address 

information is recorded, and location information, recorded on 25 bits, used by the 

apparatus to determine a location of the data corresponding to the AUN address 

information.  

[25] According to an aspect of the present invention, each of the clusters may include a 

plurality of sectors, and an address field may be allocated to every two sectors of the 

plurality of sectors.  

[26] According to an aspect of the present invention, each of the clusters may include 16 

address fields.  

[27] According to an aspect of the present invention, the reserved area may include state 

information on defects occurring on the recording medium.  

[28] According to an aspect of the present invention, in addition to the AUN address 

information, each of the address fields may further include 1-byte flag information and a 

4-byte parity information for the address field.  

[29] According to an aspect of the present invention, the 1-byte flag information may 

include additional information other than the address information of the cluster.  

[30] There may also be provided a recording medium on which data is recorded in units of 

clusters to be read by a recording and/or reproducing apparatus, wherein each of the clusters 

comprises a plurality of address fields; each address field comprises 32-bit address unit number 

(AUN) address information; and the AUN address information comprises: a reserved area 

recorded on 4 bits, a capacity expansion area recorded on 1 bit, layer information, recorded on 

3 bits, used by the apparatus to determine a layer on which data corresponding to the AUN 

address information is recorded, and location information, recorded on 24 bits, used by the 

apparatus to determine a location of the data corresponding to the AUN address information.  

[31] According to an aspect of the present invention, each of the clusters may include a 

plurality of sectors, and an address field may be allocated to every two sectors of the 

plurality of sectors.  

[32] According to an aspect of the present invention, each of the clusters may include 16 

address fields.  

[33] According to an aspect of the present invention, the reserved area may include state 

information on defects occurring on the recording medium.  

[34] According to an aspect of the present invention, the capacity expansion area may be 

used when all locations of data corresponding to the AUN address information cannot be
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expressed by the remaining 24 bits.  

[35] According to an aspect of the present invention, in addition to the AUN address 

information, each of the address fields may further include 1 -byte flag information and 4

byte parity information for the address field.  

[36] According to an aspect of the present invention, the 1-byte flag information may 

include additional information other than the address information of the cluster.  

[37] There may be provided a recording medium on which data is recorded in units of 

clusters to be read by a recording and/or reproducing apparatus, wherein: each of the 

clusters comprises a plurality of address fields; each address field comprises 32-bit address 

unit number (AUN) address information; and the AUN address information comprises: a 

reserved area recorded on 5 bits, layer information, recorded on 3 bits, used by the 

apparatus to determine a layer on which data corresponding to the AUN address 

information is recorded, and location information, recorded on 24 bits, used by the 

apparatus to determine a location of the data corresponding to the AUN address 

information, such that a least significant bit of the 24 bits is used as a flag to determine one 

of two separate areas in which the data is recorded on the recording medium.  

[38] According to an aspect of the present invention, the least significant bit of each of the 

address fields may be used to determine either an area indicating 0 or an area indicating 1.  

[39] According to an aspect of the present invention, each of the clusters may include a 

plurality of sectors, and an address field may be allocated to every two sectors of the 

plurality of sectors.  

[40] According to an aspect of the present invention, each of the clusters may include 16 

address fields.  

[41] According to an aspect of the present invention, the reserved area may include state 

information on defects occurring on the recording medium.  

[42] According to an aspect of the present invention, in addition to the AUN address 

information, each of the address fields may further include I-byte flag information and 

4-byte parity information for the address field.  

[43] According to an aspect of the present invention, the 1-byte flag information may 

include additional information other than the AUN address information of the cluster.  

[44] There may be provided a method of reproducing data on a recording medium on which 

the data is recorded in units of clusters, the method comprising: moving an optical head 

unit to a target location of the recording medium at which data corresponding to address 

unit number (AUN) address information is recorded; and reproducing the data at the target 

location of the recording medium, wherein each of the clusters comprises a plurality of
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address fields, each address field comprises 32-bit AUN address information, and the AUN 

address information comprises: a reserved area recorded on 4 bits, layer information, 

recorded on 3 bits, indicating a layer on which data corresponding to the AUN address 

information is recorded, and location information, recorded on 25 bits, indicating a 

location of the data corresponding to the AUN address information.  

[45] There may be provided a method of reproducing data on a recording medium on which 

the data is recorded in units of clusters, the method including: moving an optical head unit 

to a target location of the recording medium at which data corresponding to address 

information is recorded; and reproducing the data at the target location of the recording 

medium, wherein each of the clusters includes a plurality of address fields, each address 

field includes 32-bit AUN address information, and the AUN address information includes: 

a reserved area recorded on 4 bits; a capacity expansion area recorded on 1 bit; layer 

information, recorded on 3 bits, indicating a layer on which data corresponding to the AUN 

address information is recorded; and location information, recorded on 24 bits, indicating a 

location of data corresponding to the AUN address information.  

[46] There may be provided a method of reproducing data on a recording medium on which 

the data is recorded in units of clusters, the method including: moving an optical head unit 

to a target location of the recording medium at which data corresponding to address 

information is recorded; and reproducing the data at the target location of the recording 

medium, wherein each of the clusters includes a plurality of address fields, each address 

field includes 32-bit AUN address information, and the AUN address information includes: 

a reserved area recorded on 5 bits; layer information, recorded on 3 bits, indicating a layer 

on which data corresponding to the AUN address information is recorded; and location 

information, recorded on 24 bits, indicating a location of the data corresponding to the 

AUN address information, wherein the least significant bit of the remaining 24 bits 

indicating the location of the data corresponding to the AUN address information is used as 

a flag to determine one of two separate areas in which data is recorded on the recording 

medium.  

[47] There may be provided an apparatus for reproducing data on a recording medium on 

which the data is recorded in units of clusters, the apparatus comprising: a control unit to 

move an optical head unit to a target location of the recording medium at which data 

corresponding to address unit number (AUN) address information is recorded; and a 

pickup unit to reproduce the data at the target location of the recording medium, wherein 

each of the clusters comprises a plurality of address fields, each address field comprises 

32-bit AUN address information, and the AUN address information comprises: a reserved
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area recorded on 4 bits, layer information, recorded on 3 bits, indicating a layer on which 

data corresponding to the AUN address information is recorded, and location information, 

recorded on 25 bits, indicating a location of the data corresponding to the AUN address 

information.  

[48] There may be provided an apparatus for reproducing data on a recording medium on 

which the data is recorded in units of clusters, the apparatus including: a control unit 

moving an optical head unit to a target location of the recording medium at which data 

corresponding to address information is recorded; and a pickup unit reproducing the data at 

the target location of the recording medium, wherein each of the clusters includes a 

plurality of address fields, each address field includes 32-bit AUN address information, 

and the AUN address information includes: a reserved area recorded on 4 bits; a capacity 

expansion area recorded on 1 bit; layer information, recorded on 3 bits, indicating a layer 

on which data corresponding to the AUN address information is recorded; and location 

information, recorded on 24 bits, indicating a location of the data corresponding to the 

AUN address information.  

(49] There may be provided an apparatus for reproducing data on a recording medium on 

which the data is recorded in units of clusters, the apparatus including: a control unit 

moving an optical head unit to a target location of the recording medium at which data 

corresponding to address information is recorded; and a pickup unit reproducing the data at 

the target location of the recording medium, wherein each of the clusters includes a 

plurality of address fields, each address field includes 32-bit AUN address information, 

and the AUN address information includes: a reserved area recorded on 5 bits; layer 

information, recorded on 3 bits, indicating a layer on which data corresponding to the AUN 

address information is recorded; and location information, recorded on 24 bits, indicating a 

location of the data corresponding to the AUN address information, wherein the least 

significant bit of the remaining 24 bits indicating the location of the data corresponding to 

the AUN address information, is used as a flag to determine one of two separate areas in 

which data is recorded on the recording medium.  

[50] There may also be provided a method of recording data on a recording medium in units 

of clusters, the method comprising: generating a cluster in which addresses and data are 

recorded; and recording the generated cluster on the recording medium, wherein each of 

the clusters comprises a plurality of address fields, each address field comprises 32-bit 

address unit number (AUN) address information, and the ANU address information 

comprises: a reserved area recorded on 4 bits, layer information, recorded on 3 bits, 

indicating a layer on which data corresponding to the AUN address information is
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recorded, and location information, recorded on 25 bits, indicating a location of the data 

corresponding to the AUN address information.  

[51] There may be provided a method of recording data on a recording medium in units of 

clusters, the method including: generating a cluster in which addresses and data are 

recorded; and recording the generated cluster on the recording medium, wherein the cluster 

includes a plurality of address fields, each address field includes 32-bit AUN address 

information, and the AUN address information includes: a reserved area recorded on 4 bits; 

a capacity expansion area recorded on I bit; layer information, recorded on 3 bits, 

indicating a layer on which data corresponding to the AUN address information is 

recorded; and location information, recorded on 24 bits, indicating a location of the data 

corresponding to the AUN address information.  

[52] There may also be provided a method of recording data on a recording medium in units 

of clusters, the method including: generating a cluster in which addresses and data are 

recorded; and recording the generated cluster on the recording medium, wherein the cluster 

includes a plurality of address fields, each address field includes 32-bit AUN address 

information, and the AUN address information includes: a reserved area recorded on 5 bits; 

layer information, recorded on 3 bits, indicating a layer on which data corresponding to the 

AUN address information is recorded; and location information, recorded on 24 bits, 

indicating a location of the data corresponding to the AUN address information, wherein 

the least significant bit of the remaining 24 bits indicating the location of the data 

corresponding to the AUN address information, is used as a flag to determine one of two 

separate areas in which data is recorded on the recording medium.  

[53] There may also be provided an apparatus for recording data on a recording medium in 

units of clusters, the apparatus comprising: a signal processing unit to generate a cluster in 

which addresses and data are recorded; and a pickup unit to record the generated cluster on 

the recording medium, wherein the cluster comprises a plurality of address fields, each 

address field comprises 32-bit address unit number (AUN) address information, and the 

AUN address information comprises: a reserved area recorded on 4 bits, layer information, 

recorded on 3 bits, indicating a layer on which data corresponding to the AUN address 

information is recorded, and location information, recorded on 25 bits, indicating a 

location of the data corresponding to the AUN address information.  

[53a] There may be provided a recording medium on which data is recorded in units of 

clusters to be read by a recording and/or reproducing apparatus, wherein: each of the 

clusters comprises a plurality of address fields; each address field comprises 32-bit address 

unit number (AUN) address information; and the AUN address information comprises: a 

reserved area recorded on at least 4 bits, layer information, recorded on at least 3 bits, used 
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by the apparatus to determine a layer on which data corresponding to the AUN address 

information is recorded, and location information, recorded on at least 24 bits, used by 

the apparatus to determine a location of the data corresponding to the AUN address 

information.  

[54] There may be provided an apparatus for recording data on a recording medium in units 

of clusters, the apparatus including: a signal processing unit generating a cluster in which 

addresses and data are recorded; and a pickup unit recording the generated cluster on the 

recording medium, wherein the cluster includes a plurality of address fields, each address 

field includes 32-bit AUN address information, and the AUN address information includes: 

a reserved area recorded on 4 bits; a capacity expansion area recorded on 1 bit; layer 

information, recorded on 3 bits, indicating a layer on which data corresponding to the AUJN 

address information is recorded; and location information, recorded on 24 bits, indicating a 

location of the data corresponding to the AUN address information.  

[55] There may also be provided an apparatus for recording data on a recording medium in 

units of clusters, the apparatus including: a signal processing unit generating a cluster in 

which addresses and data are recorded; and a pickup unit recording the generated cluster 

on the recording medium, wherein the cluster includes a plurality of address fields, each 

address field includes 32-bit AUN information, and the AUN address information includes: 

a reserved area recorded on 5 bits; layer information, recorded on 3 bits, indicating a layer 

on which data corresponding to the AUN address information is recorded; and location 

information, recorded on 24 bits, indicating a location of the data corresponding to the 

AUN address information, wherein the least significant bit of the remaining 24 bits 

indicating the location of the data corresponding to the AUN address information is used as 

a flag to determine one of two separate areas in which data is recorded on the recording 

medium.  

[56] Additional aspects and/or advantages of the invention will be set forth in part in the 

description which follows and, in part, will be obvious from the description, or may be 

learned by practice of the invention.  

Mode for Invention 

[57] This application claims the benefit of Korean Application No. 2006-113903, filed 

November 17, 2006 in the Korean Intellectual Property Office, the disclosure of which is 

incorporated herein by reference.  

[58] Reference will now be made in detail to the present embodiments of the present 

invention, examples of which are illustrated in the accompanying drawings, wherein like 

reference numerals refer to the like elements throughout. The embodiments are described 

below in order to explain the present invention by referring to the figures.  
C:\po.f.rrplacd pg. -21 JA 09.d.
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[59] FIG. 3 is a diagram illustrating a structure of an address unit included in data recorded 

on an optical recording medium. Referring to FIG. 3, one cluster has 16 address fields, 

each of which has a capacity of 9 bytes. Each of the address fields has 4-byte address unit 

number (AUN) address information, 1-byte flag information, and 4-byte parity information 

for the address field. The AUN address information indicates the address of an ECC cluster 

among a plurality of ECC clusters.  

[60] The flag information is recorded in the fifth byte of the address field, next to the 
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AUN address information, and is used to record additional information other than 

location information. For example, the flag information can be used to indicate a date 

and time when data is recorded. A parity bit for the address field is recorded in the 

remaining 4 bytes. This parity bit is for error correction.  

[61] FIG. 4 is a diagram illustrating a structure of AUN address information according to 

an embodiment of the present invention. Each address field includes 9-byte address in

formation. In the 9-byte address information, 4 bytes are allocated to AUN address in

formation, which indicates the address of an ECC cluster among a plurality of ECC 
clusters. Since 1 byte is composed of 8 bits, the 4-byte information includes 32 bits.  

[62] Referring to FIG. 4, the high-order 4 bits (i.e., bits 28-3 1) in the AUN address in

formation are allocated as a reserved area. The next 3 bits (i.e., 25-27) indicate layer 

information on the layer in which data corresponding to the AUN address information 

is recorded. The remaining 25 bits (i.e., bits 0-24) indicate the location of data cor

responding to the AUN address information. The reserved area on a writable or 

rewritable disk can be used to indicate additional information other than location in

formation. For example, the reserved area can be used to indicate state information of 

defect list entries having a cluster address in which a defect occurs, and a cluster 

address replacing the defective cluster address.  

[63] The layer information indicates a number of a layer of the recording medium in 

which the data corresponding to the AUN address information is recorded. As the 
location of the data corresponding to the AUN address information is expressed by 25 
bits, an address space corresponding to 225 can be expressed in each layer. One 

address is assigned to two user data sectors. Accordingly, the least significant bit (i.e., 
bit 0) of the AUN address information is fixed as 0.  

[64] FIG. 5 is a diagram illustrating a structure of AUN address information according to 

another embodiment of the present invention. In an address unit, 4 bytes (i.e., 32 bits) 

are allocated to AUN address information. Referring to FIG. 5, in the 32 bits, the high

order 4 bits (i.e., bits 28-3 1) are allocated as a reserved area, the next bit (i.e., bit 27) is 

allocated as a capacity expansion area, the next 3 bits (i.e., bits 24-26) indicate layer 

information on a layer in which data corresponding to the AUN address information is 

recorded, and the remaining 24 bits (i.e., bits 0-23) indicate the location of the data 

corresponding to the AUN.  
[65] The reserved area can be used to include additional information other than location 

information on a writable and rewritable disk (such as included in the reserved area il

lustrated in FIG. 4). For example, the reserved area may be used to store state in

formation of defect list entries having a cluster address in which a defect occurs, and a 

cluster address replacing the defective cluster address. The capacity expansion area can 

be used to record a location of data when locations of data corresponding to the AUN
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address information cannot be expressed by the remaining 24 bits allocated to indicate 

the location of the data. When data using a space greater than the space corresponding 

to 224 is recorded, the capacity expansion area is used to thereby record addresses of 

the space corresponding to 225. Finally, since one address is assigned to two user data 

sectors, the least significant bit (i.e., bit 0) of the AUN address information is fixed as 

0.  
[66] FIG. 6 is a diagram illustrating a structure of AUN address information, according to 

yet another embodiment of the present invention. 32 bits are allocated to the AUN 
address information according to the current embodiment of the present invention.  

Referring to FIG. 6, the high-order 5 bits (i.e., bits 27-3 1) are allocated as a reserved 

area, the next 3 bits (i.e., bits 24-26) indicate layer information on a layer in which data 

corresponding to the AUN address information is recorded, and the next 24 bits (i.e., 
bits 0-23) indicate the location of the data corresponding to the AUN address in

formation. The reserved area can be used to store state information of defect list entries 

having a cluster address in which a defect occurs, and a cluster address replacing the 

defective cluster address.  

[67] In the 24 bits indicating the location of the data corresponding to the AUN address 

information, the least significant bit is used as a flag to indicate one of two separate 

areas in which data is recorded. The flag is set to 0 for a first area, and 1 for a second 

area. Therefore, the location in which data is recorded can be determined as the first 
area or the second area. For example, an address 00 may be assigned to addresses 00 
and 01, and an address 10 may be assigned to addresses 10, and 11. That is, since one 

address is assigned to two sectors, the least significant bit is always 0. However, by 
using the least significant bit, two areas are distinguished. If the bit is 0, it is 

determined that the location in which data is recorded is the first area, and if the bit is 

1, it is determined that the location in which data is recorded is the second area. In this 

way, the area in which data is recorded can be determined.  

[68] Thus, since the location of the data corresponding to the AUN is expressed by 24 

bits, and by using the least significant bit of the 24 bits, two areas can be distinguished 

and addresses of a space corresponding to 224 * 2 can be expressed in each layer.  

[69] FIG. 7 is a flowchart illustrating a method of reproducing data on a recording 

medium according to an embodiment of the present invention. Referring to FIG. 7, an 

optical head unit is moved to a target position of the recording medium corresponding 

to address information in operation 710.  
[70] According to an embodiment of the present invention, one address field includes 

32-bit AUN address information. In the 32-bit AUN address information, the high

order 4 bits are allocated as a reserved area, the next 3 bits indicate layer information 

on a layer in which data corresponding to the AUN address information is recorded,
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and the remaining 25 bits indicate the location of the data corresponding to the AUN 
address information, as illustrated in FIG. 4.  

[71] According to another embodiment of the present invention, the high-order 4 bits of 

the 32-bit AUN address information are allocated as a reserved area, the next bit is 

allocated as a capacity expansion area, the next 3 bits indicate layer information on a 

layer in which data corresponding to the AUN address information is recorded, and the 

remaining 24 bits indicate the location of the data corresponding to the AUN address 

information, as illustrated in FIG. 5.  
[72] According to yet another embodiment of the present invention, the high-order 5 bits 

of the 32-bit AUN address information are allocated as a reserved area, the next 3 bits 

indicate layer information on a layer in which data corresponding to the AUN address 

information is recorded, and the remaining 24 bits indicate the location of the data cor

responding to the AUN address information, as illustrated in FIG. 6. Addresses are 

allocated in the 24 bits indicating the location of data such that the least significant bit 

is used as a flag to determine one of two separate areas in which data is recorded.  

[73] Referring back to FIG. 7, the data at the target location to which the optical head unit 

is moved (operation 710) is reproduced in operation 720.  
[74] FIG. 8 is a flowchart illustrating a method of recording data on a recording medium 

according to an embodiment of the present invention. Referring to FIG. 8, data and a 

cluster in which an address indicating the location of data are generated in operation 
810. In one cluster, 16 address fields are included.  

[75] According to an embodiment of the present invention, one address field includes 

32-bit AUN address information. In the 32-bit AUN address information, the high

order 4 bits are allocated as a reserved area, the next 3 bits indicate layer information 

on a layer in which data corresponding to the AUN address information is recorded, 
and the remaining 25 bits indicate the location of the data corresponding to the AUN 
address information, as illustrated in FIG. 4.  

[76] According to another embodiment of the present invention, the high-order 4 bits of 

the 32-bit AUN address information are allocated as a reserved area, the next bit is 

allocated as a capacity expansion area, the next 3 bits indicate layer information on a 

layer in which data corresponding to the AUN address information is recorded, and the 

remaining 24 bits indicate the location of the data corresponding to the AUN address 

information, as illustrated in FIG. 5.  
[77] According to yet another embodiment of the present invention, the high-order 5 bits 

of the 32-bit AUN address information are allocated as a reserved area, the next 3 bits 

indicate layer information on a layer in which data corresponding to the AUN address 

information is recorded, and the remaining 24 bits indicate the location of the data cor

responding to the AUN address information, as illustrated in FIG. 6. Addresses are
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allocated in the 24 bits indicating the location of the data corresponding to the AUN 
address information such that the least significant bit is used as a flag to determine one 

of two separate areas in which data is recorded.  

[78] Referring back to FIG. 8, the generated cluster is recorded on the recording medium 

in operation 820.  
[79] FIG. 9 is a block diagram illustrating an apparatus for recording and/or reproducing 

data on a recording medium according to an embodiment of the present invention.  

Referring to FIG. 9, the apparatus for recording and/or reproducing data on a recording 

medium includes a pickup unit 910, a servo 920, a system controller 930, a signal 

processing unit 940, a control unit 950, and a host interface unit 960.  
[80] The pickup unit 910 reproduces data and other information recorded on a recording 

medium. The servo 920 controls the operation of the pickup unit 910. The signal 

processing unit 940 restores a reproduction signal received from the pickup unit 910 to 

a desired signal value, or modulates the signal into a signal that is to be recorded on a 

recording medium and transfers the modulated signal.  

[81] The host interface unit 960 receives a command from a host to record or reproduce a 

data structure, transfers the command to the control unit 950, and receives data from 

the control unit 950.  
[82] The control unit 950 includes an encoder and a decoder (both not shown). The 

decoder decodes a signal read from a recording medium, and provides the decoded 
signal to a host. The encoder converts an input signal to a signal of a predetermined 

format determined by the control unit 950, and transfers the converted signal to the 

signal processing unit 940 so that the signal can be recorded on the recording medium.  

[83] Furthermore, the control unit 950 controls the signal processing unit 940 to generate 

an ECC cluster in which addresses and data are recorded. Then the pickup unit 910 
records the generated ECC cluster on the recording medium. When a data structure is 

generated in units of clusters, the signal processing unit 940 assigns addresses to 16 
address fields included in each cluster.  

[84] According to an embodiment of the present invention, one address field includes 

32-bit AUN address information. In the 32-bit AUN address information, the high

order 4 bits are allocated as a reserved area, the next 3 bits indicate layer information 

on a layer in which data corresponding to the AUN address information is recorded, 
and the remaining 25 bits indicate the location of the data corresponding to the AUN 
address information, as illustrated in FIG. 4.  

[85] According to another embodiment of the present invention, the high-order 4 bits of 

the 32-bit AUN address information are allocated as a reserved area, the next bit is 

allocated as a capacity expansion area, the next 3 bits indicate layer information on a 

layer in which data corresponding to the AUN address information is recorded, and the
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remaining 24 bits indicate the location of the data corresponding to the AUN address 

information, as illustrated in FIG. 5.  

[86] According to another embodiment of the present invention, the high-order 5 bits of the 

32-bit AUN address information are allocated as a reserved area, the next 3 bits indicate 

layer information on a layer in which data corresponding to the AUJN address information 

is recorded, and the remaining 24 bits indicate the location of the data corresponding to the 

AUN address information, as illustrated in FIG. 6. Addresses are allocated in the 24 bits 

indicating the location of data such that the least significant bit is used as a flag to 

determine one of two separate areas in which data is recorded.  

[87] In the high density recording medium according to aspects of the present invention, a 

space in which addresses are recorded can be expanded, thereby securing an address area 

in which addresses of data in a data structure can be recorded. Also, data at a 

predetermined location can be accurately reproduced, and identification of a location can 

be quickly performed through a hierarchical structure of layer numbers and sequence 

numbers.  

[88] Where the terms "comprise", "comprises", "comprised" or "comprising" are used in 

this specification (including the claims) they are to be interpreted as specifying the 

presence of the stated features, integers, steps or components, but not precluding the 

presence of one or more other features, integers, steps or components, or group thereof.  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A recording medium on which data is recorded in units of clusters to be read by a 

recording and/or reproducing apparatus, wherein: 

each of the clusters comprises a plurality of address fields; 

each address field comprises 32-bit address unit number (AUN) address 

information; and 

the AUN address information comprises: 

a reserved area recorded on 4 bits, 

a capacity expansion area recorded on 1 bit, 

layer information, recorded on 3 bits, used by the apparatus to determine a layer on 

which data corresponding to the AUN address information is recorded, and 

location information, recorded on 24 bits, used by the apparatus to determine a 

location of the data corresponding to the AUN address information.  

2. The recording medium as claimed in claim 1, wherein the reserved area comprises state 

information on defects occurring on the recording medium.  

3. The recording medium as claimed in claim 1, wherein the capacity expansion area is used 

when all locations of the data corresponding to the AUN address information cannot be expressed 

by the location information.  

4. The recording medium as claimed in claim 1, wherein each of the address fields further 

comprises 1-byte flag information and 4-byte parity information for the corresponding address 

field.  

5. The recording medium as claimed in claim 4, wherein the 1-byte flag information 

comprises additional information other than the address information of the cluster.  

6. A recording medium on which data is recorded in units of clusters to be read by a 

recording and/or reproducing apparatus, wherein: 

each of the clusters comprises a plurality of address fields; 

each address field comprises 32-bit address unit number (AUN) address information; and 

the AUN address information comprises: 

a reserved area recorded on 5 bits, 
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layer information, recorded on 3 bits, used by the apparatus to determine a layer on which 

data corresponding to the AUN address information is recorded, and 

location information, recorded on 24 bits, used by the apparatus to determine a location of 

the data corresponding to the AUN address information, such that a least significant bit of the 24 

bits is used as a flag to determine one of two separate areas in which the data is recorded on the 

recording medium.  

7. The recording medium as claimed in claim 6, wherein the reserved area comprises state 

information on defects occurring on the recording medium.  

8. The recording medium as claimed in claim 6, wherein each of the address fields further 

comprises 1-byte flag information and 4-byte parity information for the corresponding address 

field.  

9. The recording medium as claimed in claim 8, wherein the 1-byte flag information 

comprises additional information other than the AUN address information of the cluster.  

10. The recording medium as claimed in claim 6, wherein the reserved area is recorded on a 

highest order 5 bits and the layer information is recorded on 3 bits next to the highest order 4 bits.  

11. A method of reproducing data on a recording medium on which the data is recorded in 

units of clusters, the method comprising: 

moving an optical head unit to a target location of the recording medium at which data 

corresponding to address unit number (AUN) address information is recorded; and 

reproducing the data at the target location of the recording medium, 

wherein each of the clusters comprises a plurality of address fields, each address field 

comprises 32-bit AUN address information, and the AUN address information comprises: 

a reserved area recorded on 4 bits, 

a capacity expansion area recorded on 1 bit, 

layer information, recorded on 3 bits, indicating a layer on which data corresponding to the 

AUN address information is recorded, and 

location information, recorded on 24 bits, indicating a location of the data corresponding to 

the AUN address information.  
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12. A method of reproducing data on a recording medium on which the data is recorded in 

units of clusters, the method comprising: 

moving an optical head unit to a target location of the recording medium at which data 

corresponding to address unit number (AUJN) address information is recorded; and 

reproducing the data at the target location of the recording medium, 

wherein each of the clusters comprises a plurality of address fields, each address field 

comprises 32-bit AUN address information, and the AUN address information comprises: 

a reserved area recorded on 5 bits, 

layer information, recorded on 3 bits, indicating a layer on which data corresponding to the 

AUN address information is recorded, and 

location information, recorded on 24 bits, indicating a location of the data corresponding to 

the AUN address information, such that a least significant bit of the 24 bits is used as a flag to 

determine one of two separate areas in which the data is recorded on the recording medium.  

13. A method of recording data on a recording medium in units of clusters, the method 

comprising: 

generating a cluster in which addresses and data are recorded; and 

recording the generated cluster on the recording medium, 

wherein the cluster comprises a plurality of address fields, each address field comprises 

32-bit address unit number (AUN) address information, and the AUN address information 

comprises: 

a reserved area recorded on 4 bits, 

a capacity expansion area recorded on 1 bit, 

layer information, recorded on 3 bits, indicating a layer on which data corresponding to the 

AUN address information is recorded, and 

location information, recorded on 24 bits, indicating a location of the data corresponding to 

the AUN address information.  

14. A method of recording data on a recording medium in units of clusters, the method 

comprising: 

generating a cluster in which addresses and data are recorded; and 

recording the generated cluster on the recording medium, 

wherein the cluster comprises a plurality of address fields, each address field comprises 

32-bit AUN address information, and the AUN address information comprises: 

a reserved area recorded on 5 bits, 
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layer information, recorded on 3 bits, indicating a layer on which data corresponding to the 

AUN address information is recorded, and 

location information, recorded on 24 bits, indicating a location of the data corresponding to 

the AUN address information, such that a least significant bit of the 24 bits is used as a flag to 

determine one of two separate areas in which the data is recorded on the recording medium.  
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