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(7) ABSTRACT

System and method are devised to produce an optical
recording medium suitable for identification and manage-
ment. A recording layer formed in the optical recording
medium is irradiated with writing light by a pickup. A visible
image pattern suitable for identification, management or the
like is formed on the optical recording medium by gener-
ating changes in optical characteristics of a portion irradi-
ated with light and a portion not irradiated with light in the
recording layer.
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INFORMATION RECORDING SYSTEM AND
INFORMATION RECORDING METHOD

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to an information
recording system provided with a function of recording
visible information on an optical recording medium.

[0003] 2. Description of the Prior Art

[0004] CDs (Compact Disk), DVDs (Digital Video Disk
or Digital Versatile Disk) and so forth are known as optical
recording media for optically recording or reproducing
information. A write-once type disk and rewritable disk in
which information can be recorded have also been devel-
oped, providing excellent convenience for users.

[0005] For example, a user can enjoy writing and editing
contents data such as music, image or the like and creating
his/her own disk having originality by utilizing these write-
once type or rewritable disks. In addition, a user can create
discs which offer greater convenience by writing computer
program data needed for combining all their essential appli-
cations onto a single disc.

[0006] However, as the number of disks in use increases,
a problem arises that it is difficult to pick up a desired disk
from many disks or manage these disks due to the difficulty
in identifying disks from their appearance.

[0007] Therefore, as shown in FIG. 1, a user can write
characters or illustrations by using a writing tool on a side
of a conventional disk which is not used for writing infor-
mation, that is, the back side (hereinafter, referred to as label
side) of a side irradiated with light beam for writing and
reading information.

[0008] However, while the disk on which a user can write
information as described above can provide excellent con-
venience to the user, technical backwardness remains that
the easiest way to manage disks is to hand-write characters
or illustrations for identification on a label side with a
writing tool. When hand-written on a label side, the char-
acters or illustrations may gradually fade away and become
unclear or deteriorate appearance. Thus, development of a
novel technique which substitutes for handwriting and can
identify a disk at one glance as in the case of hand-written
has been required.

SUMMARY OF THE INVENTION

[0009] The present invention has been accomplished to
solve these conventional problems. Accordingly, an object
of the present invention is to provide an information record-
ing system having a function of recording visible informa-
tion.

[0010] To achieve the above object, an aspect of the
present invention is an information recording system and an
information recording method for recording information on
an optical information recording medium, wherein a record-
ing layer formed on the optical recording medium is irradi-
ated with light to generate changes in optical characteristics
between a portion irradiated with light and an unirradiated
portion in the recording layer so that a visible image pattern
is formed. Another aspect of the present invention is char-
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acterized in that the visible image pattern is formed based on
a difference in reflectance between an area where pits are
formed by irradiating the recording layer formed on the
optical recording medium with light and an area which is not
irradiated with light not to form pits.

[0011] According to these information recording system
and information recording method, a recording layer which
is formed in an optical recording medium is irradiated with
light by writing means. This irradiated light causes changes
in optical characteristics of the recording layer. A visible
image pattern can be formed by forming a portion where the
optical characteristics change. That is, the visible image
pattern is formed based on the difference in reflectance
between an area where pits are formed by irradiating the
recording layer with light and an area which is not irradiated
light not to form pits. An image pattern having an identifi-
cation property similar to conventional hand-written char-
acters, symbols, illustrations or the like can be formed by
forming this visible image pattern into an appropriate shape.
Thus, management, identification and the like of a plurality
of optical recording media become possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 shows a disk on a label side of which
characters or the like are handwritten;

[0013] FIG. 2 shows an appearance of a digital audio
system according to one embodiment of the invention;

[0014] FIG. 3 is a block diagram showing an internal
configuration of the digital audio system of this embodi-
ment;

[0015] FIG. 4 is a block diagram showing a configuration
of a pit art data generating partXX provided in the digital
audio system of this embodiment;

[0016] FIG. 5 is a flowchart for explaining operation in a
first automatic mode in the digital audio system of the
embodiment;

[0017] FIG. 6 is a flowchart for further explaining opera-
tion in the first automatic mode in the digital audio system
of this embodiment;

[0018] FIG. 7 is an explanatory view showing an unre-
corded area in which a pit art is recorded;

[0019] FIG. 8 is an explanatory view showing an example
of a preview display in a display unit;

[0020] FIG. 9 is an explanatory view showing an example
when a pit art is recorded;

[0021] FIG. 10 is a flowchart for explaining operation in
a second automatic mode in the digital audio system of this
embodiment.

[0022] FIG. 11 is a flowchart for explaining operation in
a manual mode in the digital audio system of this embodi-
ment; and

[0023] FIGS. 12 and 13 are explanatory views showing
examples of a preview display presented in the display unit
in the manual mode.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0024] An embodiment of the present invention will be
described below with reference to the accompanying draw-
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ings. A digital audio system capable of using a write-once
type disk such as CD-R or the like, a rewritable disk such as
CD-RW or the like and a disk exclusively for reproduction
such as CD-ROM, CD-DA or the like is described as a
preferred embodiment.

[0025] First, terms “pit art”, “pit art data” and “pit art
recording” used in description of this embodiment are
defined.

[0026] “Pit art” is an image pattern which is made visible
by recording data in a recording layer of a disk such as a
CD-R or the like in which data can be written and utilizing
the difference in reflectance or the like between a portion
where data is recorded and a portion where data is not
recorded. That is, unlike ordinary data recording, “pit art” is
an image pattern such as characters, illustrations or the like
recorded in a recording layer so as to be visible.

[0027] “Pit art data” is data written to form a “pit art” in
a recording layer of a disk.

[0028] “Pit art recording” is to record “pit art data” in a
recording layer of a disk, in which data can be written.

[0029] FIG. 2 shows an appearance of this digital audio
system. FIGS. 3 and 4 are block diagrams showing an
internal configuration of this digital audio system.

[0030] In FIG. 2, a front panel 2 of this digital audio
system 1 is provided with a disk inserting port 3 for loading
and unloading a disk, which is an optical recording medium,
and a display unit 4 formed with a liquid crystal display or
the like. A plurality of operating switches are provided
surrounding the disk inserting port 3 and the display unit 4.

[0031] As representative operating switches, an eject
switch § for allowing the loading and unloading, a power-on
switch 6, a rotary switch 7 for controlling the sound volume,
a plurality of function switches 8 disposed to the right side
of the display unit 4, a plurality of function switches 9
disposed to the left side of the display unit 4, a recording
start switch 10 for instructing the start of recording and a
rotary switch 11 called jog dial are provided.

[0032] A movable tray (not shown) for placing a disk
thereon is provided in the disk inserting port 3. When the
eject switch 5 is pressed, the movable tray is moved back
and forth via the disk inserting port 3 so as to load or unload
a disk to or from a so-called clamp position.

[0033] More specifically, when the eject switch 5 is
pressed in a state that the movable tray is positioned deep
inside the disk inserting port 3, the movable tray is projected
forward via the disk inserting port 3. Consequently, a disk
already loaded can be removed or a new disk can be loaded.
When the eject switch 5 is pressed in a state that the movable
tray is projected forward via the disk inserting port 3, the
movable tray is automatically moved deep into the disk
inserting port 3 and loading is carried out.

[0034] In this digital audio system 1, a disk is placed with
its label side facing the movable tray. Consequently, a user
loads a disk onto or unloads from the movable tray while
directing the label side of the disk downward (the movable
tray side) with the side of the disk on which data is recorded
or reproduced in view.

[0035] The plurality of function switches 8 are constituted
by a plurality of operating switches for starting reproduction
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of data recorded in a disk, temporarily stopping data repro-
duction, specifying a track number with which data is
recorded and so forth.

[0036] The plurality of function switches 9 are constituted
by a plurality of operating switches operated when pit art
data is written in a write-once type disk or a rewritable disk.
More specifically, in addition to a pit art recording start
switch for instructing the start of pit art recording, the
function switches 9 are constituted by a plurality of editing
switches for editing size, arrangement or the like of char-
acters, illustrations or the like to be recorded as a pit art and
a settlement switch for settling the edited characters, illus-
trations or the like.

[0037] The rotary switch 11 called as a jog dial is provided
for selecting characters, symbols, illustrations or the like to
be recorded as a pit art by a user. Each time the user rotates
the rotary switch 11 at a prescribed angle, data of the
characters, symbols, illustrations or the like is switched.
When the settlement switch is operated, the characters,
symbols, illustrations or the like selected by the rotary
switch 11 are settled as a pit art.

[0038] While not shown in FIG. 2, external equipment
connecting terminals for connecting external equipment
such as a CS tuner, BS tuner, CD player, MD player, DVD
player or the like and a keyboard connecting terminal for
connecting a keyboard are provided on the rear surface of
the digital audio system 1.

[0039] The internal configuration of this digital audio
system 1 will be described below with reference to FIG. 3.
A digital input terminal 13 connected to a digital input
circuit 12, an analog input terminal 15 connected to an A/D
converter 14, a digital output terminal 17 connected to a
digital output circuit 16 and an analog output terminal 19
connected to a D/A converter 18 are provided as the external
equipment connecting terminals.

[0040] The digital input terminal 13 is composed of an
optical digital input terminal or coaxial digital input termi-
nal. The digital input circuit 12 converts optical or electrical
digital data supplied via the digital input terminal 13 to
digital data which can be processed by signals and inputs the
data.

[0041] Consequently, when external equipment such as a
CS tuner, BS tuner, CD player, MD player or the like is
connected to the digital input terminal 13, digital data
supplied from this external equipment is inputted in this
digital audio system 1 as digital data.

[0042] The analog input terminal 15 is provided for input-
ting analog signals. That is, when external equipment such
as a CD player, MD player or the like is connected to the
analog input terminal 15 and audio signals reproduced as
analog data are supplied from this external equipment, the
audio signals are converted to digital data by the A/D
converter 14 and inputted into the digital audio system 1.

[0043] The digital output terminal 17 is composed of an
optical digital output terminal or coaxial digital output
terminal. When the digital audio system 1 reproduces data in
a write-once type disk, rewritable disk or disk exclusively
used for reproduction, the digital output circuit 16 converts
the reproduced digital data obtained by this reproduction to
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optical or electrical digital data and outputs the data to
external equipment via the digital output terminal 17.

[0044] The D/A converter 18 converts digital data repro-
duced from a write-once type disk, rewritable disk or disk
exclusively used for reproduction to analog signals and
outputs the signals to the outside via the analog output
terminal 19. Consequently, when an analog amplifier con-
nected to a speaker is connected to the analog output
terminal 19, reproduced sound can be played by the speaker.
When analog equipment such as an analog tape recorder or
the like is connected, reproduced sound can be recorded in
the analog form.

[0045] The keyboard connecting terminal 20 is connected
to a system controller 21 provided with a microprocessor
(MPU). When a user connects a keyboard 22 conforming to
the JIS or the like to the keyboard connecting terminal 20,
instruction for pit art data editing and pit art recording can
be carried out by keyboard operation instead of operating the
function switches 9 and the rotary switch 11.

[0046] An encoder 26 and an LD drive circuit are subor-
dinately connected to the digital input circuit 12 and A/D
converter 14 via a two-contacts switching circuit 23 con-
trolled by the system controller 21.

[0047] The encoder 26 is controlled by the system con-
troller 21 and performs EFM (Eight-Fourteen Modulation)
and CIRC (Cross Interleave Reed-Solomon Code) interleav-
ing on data D1 inputted from the two-contacts switching
circuit 23. The data D2 for writing generated during this
processing is outputted to the LD drive circuit 27. Although
details will be described later, when pit art data Dp is
supplied from the system controller 21, the data D2 for
writing is generated based on the pit art data Dp and
outputted to the LD drive circuit 27.

[0048] The LD drive circuit 27 is controlled by the system
controller 21 and performs power amplification of data D2
for writing from the encoder 26 and supplies the data to a
semiconductor laser (not shown) in a pickup 28. Conse-
quently, a recording layer of a disk DSC is irradiated with
light modulated by the power amplified data D3 for writing
(hereinafter, referred to as writing light) to perform data
writing.

[0049] When data is read from the disk DSC, the LD drive
circuit 27 irradiates the recording layer of the disk DSC with
light having a certain power (hereinafter, referred to as
reading light) by supplying a certain power instructed by the
system controller 21 to the semiconductor laser in the pickup
28.

[0050] A spindle motor 29 for rotating a clamped disk
DSC at a certain linear velocity and a feeding motor 30 for
moving the pickup 28 back and forth in the radius direction
of the disk DSC are provided at the aforementioned clamp
position.

[0051] Furthermore, an optical detector (not shown) in the
pickup 28 performs photoelectric conversion of returning
light generated in response to the writing light or reading
light irradiated on the disk DSC when data is written or read.
An RF amplifier 31 supplies the photoelectrically converted
signals SRF to an address decoder 32, servo control circuit
33 and decoder 34.
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[0052] The address decoder 32 detects a track address on
the disk DSC irradiated with the writing light or reading
light from the photoelectrically converted signals SRF out-
putted from the RF amplifier 31 and supplies the detected
address data D4 to the encoder 26 and the system controller
21.

[0053] Consequently, the encoder 26 transfers the data D2
for writing in synchronism with the address data D4 to the
LD drive circuit 27 when the data is recorded as described
above. The system controller 21 judges whether the pickup
28 is in an on-track state at the track address on the disk DSC
where data is to be written when the data is recorded.

[0054] The decoder 34 receives input of the photoelectri-
cally converted signals SRF outputted from the RF amplifier
31 and the address data D4 outputted from the address
decoder 32, and EFM demodulates and deinterleaves audio
data or the like included in the photoelectrically converted
signals SRF in synchronism with the address data D4.
Consequently, decoding processing opposite to processing
by the encoder 26 is performed and decoded data D4
generated by this processing is supplied to the digital output
circuit 16 and the D/A converter 18.

[0055] When TOC (table of contents) data is read from a
disk DSC by data reproduction, the decoder 34 decodes this
TOC data and supplies the decoded TOC data Dt2 to the
system controller 21.

[0056] The servo control circuit 33 detects tracking error
or focusing error based on the photoelectrically converted
signals SRF outputted from the RF amplifier 31 and servo-
controls the spindle motor 29, feeding motor 30 and pickup
28 based on the detection result.

[0057] Furthermore, a pit art data memory 37 and a
standard data memory 38 are connected to the system
controller 21 and a pit art data generating partXX 39 shown
in FIG. 4 is provided.

[0058] The pit art data generating partXX 39 is constituted
by a character data decoding partXX 40, pit art data editing
partXX 41 and address generating partXX 42 and generates
pit art data Dp under the control of the microprocessor MPU
provided in the system controller 21.

[0059] The character data decoding partXX 40 receives
input of the character information data from the rotary
switch 11 called jog dial and character information data from
the keyboard 22 via the microprocessor MPU, retrieves
standard character data Dc stored in the standard data
memory 38 in advance based on the character information
data D6 and supplies the data to the pit art data editing
partXX 41.

[0060] Although details will be described later, when data
in an information recording medium such as a CD, MD or
the like in which data is already recorded is reproduced and
a pit art is recorded based on the reproduced data, the
character data decoding partXX 40 receives input of the
character information data such as TOC, UTOC (user table
of contents) or the like included in the reproduced data and
supplies the data to the pit art data editing partXX 41.

[0061] When a pit art is recorded based on data supplied
from external equipment such as a CS tuner, BS tuner or the
like, the character data decoding partXX 40 receives input of
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the character information data Dp included in the data and
supplies the data to the pit art data editing partXX 41.

[0062] The pit art data editing partXX 41 converts stan-
dard character data Dc to data Dbmp in a bit map format
(hereinafter, referred to as bit map data) and stores the data
in the pit art data memory 37. When the user edits data by
operating the function switches 9 or the keyboard 22, the pit
art data editing partXX 41 receives input of the editing
instruction data D7 via the microprocessor MPU, edits the
bit map data Dbmp according to the editing instruction and
stores the data in the pit art data memory 37.

[0063] The address generating partXX 42 generates
address data Dr for reading bit map data Dbmp stored in the
pit art data memory 37. That is, this partXX judges the
position of the pickup 28 in relation to the disk DSC based
on the address data D4 supplied from the address decoder 32
via the microprocessor MPU. Then, when the partXX deter-
mines that the pickup 28 comes to the position at which a pit
art is to be recorded, the partXX accesses the pit art data
memory 37 by the address data Dr and supplies the bit map
data Dbmp as pit art data Dp for each dot to the encoder 26
via the microprocessor MPU and allows the pickup 28 to
record the pit art.

[0064] Operation of this digital audio system 1 having the
above constitution will be described below.

[0065] This digital audio system 1 is provided with three
kinds of modes for recording a pit art under the control of the
system controller 21.

[0066] When a user selects a first mode (hereinafter,
external data recording mode) by a function switch 9 and
audio data supplied from external equipment such as a CS
tuner, BS tuner, CD player, MD player, DVD player or the
like connected to the digital input terminal 13 is recorded
(copied) in a write-once type disk or a rewritable disk,
character information data supplied from a CS tuner or BS
tuner, character information data included in TOC data
supplied from a CD player or character information data
included in UTOC data supplied from an MD player are
automatically edited. Then, pit art data Dp generated by
automatic editing is written in the write-once type disk or
rewritable disk. Thus, a pit art is recorded automatically.

[0067] When the user selects a second mode (hereinafter,
referred to as internal data recording mode) by a function
switch 9, the TOC data already stored in a write-once type
disk or rewritable disk loaded in the digital audio system 1
is reproduced. Character information data included in the
reproduced TOC data is automatically edited and the pit art
data Dp generated by automatic editing is written in the
loaded write-once type disk or rewritable disk. Thus, a pit art
is recorded automatically.

[0068] When the user selects a third mode (hereinafter,
referred to as manual mode) by a function switch 9, the user
can edit pit art data Dp by operating the rotary switch 11 or
the keyboard 22.

[0069] Operation in the external data recording mode will
be described first with reference to flowcharts in FIGS. 5
and 6. In operation described here as a typical case, the user
loads a CD-R as a disk DSC in this digital audio system 1,
connects a CD player as external equipment to the digital
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input terminal 13 and records (copies) reproduced data of a
CD-DA reproduced by the CD player on the CD-R as a disk
DSC.

[0070] In FIG. 5, when the user loads a disk DSC, the
TOC data Dt2, which is table of contents information, is
reproduced from the disk DSC and stored in a first memory
(not shown) in the system controller 21 (step S100).

[0071] Subsequently, the type of the loaded disk is judged
based on the TOC data Dt2 (step S102).

[0072] Subsequently, whether a recordable disk is loaded
is judged (step S104). Here, if a disk exclusively used for
reproduction such as a CD-ROM or the like is loaded, record
prohibition processing such as displaying a message in the
display unit 4 to the effect that data cannot be recorded is
performed (step S106). Then, the processing is forcibly
terminated.

[0073] On the other hand, when the disk DSC is a CD-R,
it is determined that a recordable disk is loaded and the
processing proceeds to step S108.

[0074] Instep S108, whether a recording start switch 10 is
turned on is judged and the processing remains in a standby
state until the switch is turned on. In this standby state, the
user starts reproduction by the CD player, which is external
equipment. When the user further turns on the recording
start switch 10, data reproduced from the CD player is
inputted as input data D1.

[0075] Subsequently, the encoder 26 acquires TOC data
Dtl, which is table of contents information included in the
input data D1. This data is stored in a second memory (not
shown) in the system controller 21 (step S110).

[0076] Subsequently, the pickup 28 is moved to a record-
ing start address on a disk DSC. If data is already recorded
in the disk DSC, a new track number TRNO is obtained by
adding 1 to the track number TRNO assigned to the data
(step S112).

[0077] Subsequently, the encoder 26 encodes the input
data D1 and starts recording the data by the pickup 28 by
using the new track number TRNO as a first track number
(step S114).

[0078] Subsequently, whether the track number assigned
to the data D1 from the CD player, which is a copy source,
is changed is judged (step S116). If the track number is not
changed, data recording in step S114 is continued.

[0079] On the other hand, if it is determined in step S116
that the track number assigned to the data D1 is changed, the
processing proceeds to step S118 and whether supply of the
data D1 from the CD player is finished is judged. Here, if the
supply of the data D1 is not finished, it is determined that
data D1 of the next track number is supplied. In step S112,
the next track number is set and recording of the data D1 is
continued (step S114).

[0080] When all the data D1 from the CD player is
recorded, the processing proceeds to step S120 and final-
ization processing is performed. The table of contents infor-
mation about the data D1 recorded so far is written in a
read-in area of the disk DSC together with TOC data Dt2.
After data is further recorded in a read-out area, the pro-
cessing is halted (step S122) and then proceeds to step S200
in FIG. 6.
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[0081] In step S200 in FIG. 6, whether the user turns on
a pit art recording start switch among the function switches
9 during the halt state is judged. Here, if the pit art recording
start switch is not turned on within a prescribed time, the
processing proceeds to step S202 and pit art recording
prohibition processing is performed. Then a series of data
recording processing is terminated without carrying out pit
art recording.

[0082] On the other hand, when the pit art recording start
switch is turned on, the processing is halted (step S204) and
then proceeds to step S206.

[0083] In step S206, the first address ADRS of an unre-
corded area remaining in the disk DSC is detected from the
TOC data D2 acquired in step S100 and the table of
contents information data written in step S120. Further, a
terminal end address ADRE of the unrecorded area is
detected based on the maximum read-out start position
information (position information indicating the latest
address among position information standardized as read-
out recording start address) recorded as ATIP information in
a wobbled portion of the read-in area. Then, these address
data ADRS and ADRE are supplied to the pit art data editing
partXX 41 shown in FIG. 3 with data D7 for editing
instruction.

[0084] Furthermore, the pit art data editing partXX 41
calculates the shape of the unrecorded area based on the
address data ADRS and ADRE. That is, as shown in FIG. 7,
the width W of the unrecorded area in the radius direction of
the disk DSC is calculated and the shape of the unrecorded
area in an annular shape matching the width W is obtained.

[0085] Subsequently, in step S208, character information
data D6 (data such as album titles, names of music pieces,
artist names and the like) conforming to the CD-TEXT
standard included in the TOC data Dtl stored in the second
memory is supplied to the character data decoding partXX
40 shown in FIG. 4.

[0086] Subsequently, in step S210, the character data
decoding partXX 40 retrieves standard character data Dc
corresponding to the character information data Dé and
supplies the data to the pit art data editing partXX 41. The
pit art data editing partXX 41 converts the standard char-
acter data Dc to bit map data Dbmp.

[0087] Subsequently, in step S212, the pit art data editing
partXX 41 compares the size of the bit map data Dbmp and
the shape of the unrecorded area and automatically edits the
resolution (dot density per unit area) and size of the bit map
data Dbmp so that the pit art does not overflow from the
unrecorded area. Then, the edited bit map data Dbmp is
stored in the bit art data memory 37.

[0088] Subsequently, in step S214, the bit map data Dbmp
stored in the pit art data memory 37 is supplied to the display
unit 4 through the microcomputer MPU. A display indicat-
ing how the pit art is formed in the unrecorded area of the
disk DSC is presented. That is, a preview is displayed.

[0089] FIG. 8 shows an example of a preview display. For
example, if the character information data D6 is an album
title “ABCDE”, the shapes of the disk DSC and the unre-
corded area are displayed. Bit map data Dbmp of the edited
“ABCDE” is further displayed in the display of the unre-
corded area.
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[0090] In addition, a message for prompting an instruction
about whether pit art recording of this bit map data Dbmp
can be started, for example, “DO YOU WANT TO
RECORD THE DISPLAYED IMAGE?” or the like is
displayed.

[0091] Thus, the user can view in advance the size, layout
and the like of characters “ABCDE” to be recorded as a pit
art.

[0092] Subsequently, when continuation of pit art record-
ing is instructed by the function switch 9 in response to this
preview display in step S216, the processing proceeds to
step S218. On the other hand, if termination of pit art
recording is instructed by the function switch 9, the pro-
cessing proceeds to step S202 and pit art recording prohi-
bition processing is performed to terminate a series of data
recording processing. For example, if the user views the
preview display and determines that the characters of
“ABCDE” to be recorded as a pit art are too small, that the
position of the pit art in the unrecorded area is not appro-
priate or the like, unnecessary pit art recording is not
performed by instructing to terminate the pit art recording.

[0093] If the pit art becomes too small because the shape
of the unrecorded area (particularly, width W of the unre-
corded area) is small when the pit art data editing partXX 41
compares the shape of the unrecorded area and the size of
the bit map data Dbmp, the processing may automatically
proceeds to step S202 so that pit art recording is not
performed.

[0094] Subsequently, in step S218, after the pickup 28 is
moved from the start address ADRS of the unrecorded area
to a position a prescribed number of tracks N1 away (in this
embodiment, N1=1000 tracks) outward in the radius direc-
tion, a portion of the prescribed number of tracks N2 (in this
embodiment N2=1000 tracks) outward in the radius direc-
tion from this moved position is irradiated with writing light
having a prescribed power to form an annular pit art.
Consequently, the annular unrecorded portion of N1 tracks
and the annular pit art of N2 tracks are arranged as concen-
tric circles outside the recorded area from the read-in area to
the start address ADRS in which data is already recorded.
Therefore, this annular pit art can be seen as a border of the
recorded area and the pit art described later.

[0095] When the pit art data editing partXX 41 automati-
cally edits the resolution (dot density per unit area) and the
size of the bit map data Dbmp in step S212 as well, the bit
map data Dbmp is automatically edited based on the annular
unrecorded portion of N1 tracks and the shape of unrecorded
area existent outside of the annular pit art portion of N2
tracks in the radius direction.

[0096] Subsequently, in step S220, the pickup 28 is posi-
tioned at an address located outside in the radius direction of
the disk DSC of the portion where the annular pit art is
formed. Further, in step S222, the first one dot of the bit map
data Dbmp is read from the pit art data memory 37 and
written in the unrecorded area of the disk DSC when
supplied to the pickup 28 as pit art data Dp.

[0097] Subsequently, whether pit art recording is com-
pleted is judged in step S224. If the recording is not
completed, the processing goes back to step S220 and the bit
map data Dbmp of the next one dot is supplied to the pickup
28 as pit art data Dp and recorded at the next address of the
unrecorded area (step S222).
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[0098] Then, when pit art recording is completed, the
display unit 4 displays a message to the effect that pit art
recording is completed in step S226 and then pit art record-
ing is terminated.

[0099] When pit art recording is thus performed, as shown
in FIG. 9, a pit art PA1 composed of annular pit strings
indicating a border of the recorded area and the unrecorded
area and a character pit art PA2 such as “ABCDE” or the like
are formed.

[0100] Then, the annular pit art PA1 and the character
portion of the pit art PA2 are recorded as a multiplicity of
pits in the recording layer of the CD-R and pits are not
formed in the background portion. Since the reflectance of
the portion where pits are formed is different from that of the
portion where pits are not formed, a pit art PA2 such as
“ABCDE” is visible due to this difference in reflectance.

[0101] Thus, when a pit art is formed in the external data
recording mode, the user can readily identify or manage
disks only by viewing the pit art PA2.

[0102] When information is hand-written in a conven-
tional technique, there are problems that labels become
unclear or the appearance is deteriorated and the like.
However, since the pit art is formed in the recording layer of
the disk, clarity is maintained and there is not problem such
as deterioration of the appearance or the like.

[0103] The recorded area and the unrecorded area can be
distinguished only by viewing the annular pit art PAI.
Therefore, the user can judge that the unrecorded area where
the pit art PA2 is formed can be touched by hand, but the
recorded area where data is recorded should not be touched.

[0104] When data is reproduced, data of the pit art is not
reproduced by mistake by detecting the annular pit art PA1
and finding presence of the unrecorded area where a pit art
is formed.

[0105] Since the recording layer of the CD-R is formed
with organic dye, a pit art can be formed clearly when a pit
art is recorded. In particular, when a pit art is recorded in a
CD-R having a recording layer formed with cyanine or azo
dye, a pit art with high contrast can be formed.

[0106] As described above, since a CD-R is loaded or
unloaded in this digital audio system 1 with the recording
layer side up and the label side down, the user can handle the
CD-R while viewing the pit art. Therefore, the user can
readily manage or identify disks according to the pit art and
thus convenience of a pit art can be more effectively
provided. However, a CD-R may be loaded/unloaded with
the recording layer side down and the label side up and a pit
art may be recorded from the recording layer side facing
downward.

[0107] In this external data recording mode, since the
character information data in the table of contents informa-
tion supplied from the CD player is automatically recorded
to the copy target disk as pit art data, a method of easily
recording a pit art can be provided to the user.

[0108] Although the case where a CD player is connected
as external equipment has been described, when an MD
player is connected, character information data included in
UTOC data can be recorded as pit art data. When a CS tuner
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or BS tuner is connected, character information received by
the CS tuner or BS tuner can be recorded as pit art data.

[0109] In the external data recording mode described
above, after finalization processing is performed in step
S120, processing for pit art recording shown in FIG. 6 is
performed. However, the processing for pit art recording
may be started without finalization processing as a modifi-
cation.

[0110] However, in this case, in the step S120, when
writing of the data D1 is completed, table of contents
information assigned to data D1 is recorded as temporary
TOC in a program management area (PMA) inside the
read-in area of the disk DSC. Then, processing for pit art
recording shown in FIG. 6 is performed.

[0111] Furthermore, in processing for pit art editing and
preview displaying in steps S206-S214, the start address
ADRS of the unrecorded area is detected based on the
temporary TOC information. The position of a track being
relatively many tracks away from the start address ADRS
outward in the radius direction is assumed as the first
position where a pit art can be recorded. Pit art editing and
preview displaying are carried out by assuming the unre-
corded area further outward from the start position in the
radius direction as an area where a pit art can be recorded.

[0112] Furthermore, when the annular pit art PA1 and pit
art PA2 are recorded in steps S218-S224 as well, these
annular pit art PA1 and pit art PA2 are recorded in the
unrecorded area outside of a position being 10,000-30,000
tracks away from the start address ADRS outward in the
radius direction.

[0113] According to this modification, the unrecorded area
of N1 tracks shown in FIG. 9 is secured for 10,000-30,000
tracks and so-called partial disk can be created. Conse-
quently, the user can additionally record data in the unre-
corded area secured for 10,000-30,000 tracks. Therefore, a
partial disk which is more convenient and can be easily
managed or the like by the recorded pit art can be provided.

[0114] When the additionally recordable unrecorded area
of 10,000-30,000 tracks is secured, the user may select the
desired number of tracks in a range of this number of tracks
or the user may specity the desired number of tracks without
limitation of the number of tracks. Or, the user may specify
the number of tracks as an amount converted to time to
secure the specified unrecorded area as an additionally
recordable area.

[0115] Operation in an internal data recording mode will
be described below with reference to a flowchart in FIG. 10.
In operation described here as a typical case, the user loads
a finalized CD-R, that is, a CD-R in which TOC information
is already recorded in the read-in area and data is recorded
in the read-out area, in the digital audio system 1 and a pit
art is recorded in this CD-R.

[0116] In FIG. 10, when the user loads a finalized CD-R,
TOC data D12, is reproduced from the loaded disk DSC and
stored in the first memory (not shown) in the system
controller 21 (step S300) and the processing is halted (step
S302).

[0117] In this halt state, when the user operates a pre-
scribed operating switch among the function switches 9 to
select the internal data recording mode, the processing
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proceeds to step S304. Based on the TOC data Dt2 in the first
memory, the type of the disk is judged.

[0118] Subsequently, whether a recordable disk is loaded
is judged (step S306). Here, if a disk exclusively used for
reproduction such as a CD-ROM or the like is loaded, record
prohibition processing such as displaying a message in the
display unit 4 to the effect that data cannot be recorded is
performed (step S308). Then, the processing is forcibly
terminated. On the other hand, when the disk DSC is a
CD-R, it is determined that a recordable disk is loaded and
the processing proceeds to step S310.

[0119] In step S310, a first address ADRS of an unre-
corded area remaining in the disk DSC is detected from the
TOC data Dt2 in the first memory. Further, a terminal end
address ADRE of the unrecorded area is detected based on
the maximum read-out start position information (position
information indicating the latest address among position
information standardized as read-out recording start
address) recorded as ATIP information in a wobbled portion
of the read-in area. Then, these address data ADRS and
ADRE are supplied to the pit art data editing partXX 41
shown in FIG. 4 together with data D7 for edit instruction.

[0120] Furthermore, the pit art data editing partXX 41
calculates the shape of the unrecorded area based on the
address data ADRS and ADRE. That is, as shown in FIG. 7,
the width W of the unrecorded area in the disk DSC radius
direction is calculated and the shape of the unrecorded area
in an annular shape matching the width W is obtained. In this
step S310 as well as in step S206 in FIG. 6, the width W and
shape of the unrecorded area N1 tracks outward in the radius
direction from the start address ADRS of the unrecorded
area is calculated.

[0121] Subsequently, in step S312, character information
data D6 (data such as album titles, names of music pieces,
artist names and the like) included in the TOC data Dtl
stored in the first memory is supplied to the character data
decoding partXX 40 shown in FIG. 4.

[0122] Subsequently, in step S314, the character data
decoding partXX 40 retrieves standard character data Dc
corresponding to the character information data Dé and
supplies the data to the pit art data editing partXX 41. The
pit art data editing partXX 41 converts the standard char-
acter data Dc to bit map data Dbmp.

[0123] Subsequently, in step S316, the pit art data editing
partXX 41 compares the size of the bit map data Dbmp and
the shape of the unrecorded area and automatically edits the
resolution (dot density per unit area) and size of the bit map
data Dbmp so that the pit art does not overflow from the
unrecorded area. Then, the edited bit map data Dbmp is
stored in the pit art data memory 37.

[0124] Subsequently, in step S318, the bit map data Dbmp
stored in the pit art data memory 37 is supplied to the display
unit 4 through the microcomputer MPU. A preview display
indicating how the pit art is formed in the unrecorded area
of the write-once type disk DSC is presented.

[0125] For example, as in the case shown in FIG. 8, if the
character information data D6 is an album title “ABCDE”,
the shapes of the disk DSC and the unrecorded area are
displayed. Bit map data Dbmp of the edited “ABCDE” is
further displayed in the display of the unrecorded area.
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Based on this bit map data Dbmp, a message for prompting
an instruction about whether pit art recording can be started,
for example, “DO YOU WANT TO RECORD THE DIS-
PLAYED IMAGE?” or the like is displayed.

[0126] Consequently, the user can view in advance the
size, layout and the like of characters “ABCDE” to be
recorded as a pit art.

[0127] Subsequently, when continuation of pit art record-
ing is instructed by the function switch 9 in response to this
preview display in step S320, the processing proceeds to
step S322. On the other hand, if an instruction not to perform
pit art recording is given by the function switch 9, the
processing proceeds to step S308 and pit art recording
prohibition processing is performed to terminate a series of
data recording processing.

[0128] Instep S322, the pickup 28 is moved from the start
address ADRS of the unrecorded area to a position being N1
tracks away. A portion of N2 tracks from this position is
irradiated with writing light having a prescribed power.
Consequently, an annular pit art PA1 indicating a border of
the unrecorded area and the recorded area is formed.

[0129] Subsequently, in step S324, the pickup 28 is posi-
tioned at an address of the portion where the annular pit art
is formed, the address being positioned outside in the radius
direction of the disk DSC. Further, in step S326, the first one
dot of the bit map data Dbmp is read from the pit art data
memory 37 and written in the unrecorded area of the disk
DSC when supplied to the pickup 28 as pit art data Dp.

[0130] Subsequently, in step S328, whether pit art record-
ing is completed is judged. If the recording is not completed,
the processing goes back to step S324 and the bit map data
Dbmp of the next one dot is supplied to the pickup 28 as pit
art data Dp and recorded at the next address of the unre-
corded area (step S326).

[0131] Then, when writing of all bit map data Dbmp is
completed, the display unit 4 displays a message to the effect
that pit art recording is completed in step S330 and then pit
art recording is terminated.

[0132] When pit art recording is thus performed, as shown
in FIG. 9, an annular pit art PA1 indicating a border of the
recorded area and the unrecorded area and a character pit art
PA2 such as “ABCDE” or the like are formed. Since the
reflectance of the portion where pits are formed is different
from that of the portion where pits are not formed, the user
can easily identify or manage disks only by viewing the pit
arts PA1 and PA2.

[0133] According to this internal data recording mode,
table of content information data already recorded in the
CD-R can be automatically recorded as pit art data. Conse-
quently, benefits such as utilizing a pit art as if data were
hand-written and so forth can be provided to a user.

[0134] The case where a pit art is recorded in a finalized
CD-R in the internal data recording mode has been
described above. However, a pit art may be recorded in a
partial disk.

[0135] In this case, a pit art can be recorded in a partial
disk as well by processing temporary TOC information
recorded in the PMA of the partial disk as the TOC infor-
mation recorded in the finalized CD-R.
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[0136] Operation in a manual mode will be described
below with reference to a flowchart in FIG. 11. In operation
described here as a typical case, the user loads a finalized
CD-R in this digital audio system 1, then edits a pit art and
records the pit art in the loaded CD-R.

[0137] InFIG. 11, when the user loads the finalized CD-R,
TOC data Dt2, which is table of contents information, is
reproduced from the loaded disk DSC and stored in the first
memory in the system controller 21 and the processing is
halted (step S400).

[0138] In this halt state, when the user operates a pre-
scribed operating switch among the function switches 9 to
select the manual mode, the processing proceeds to steps
S402-406.

[0139] In steps S402-406, desired characters, symbols,
illustrations or the like are inputted by the rotary switch 11
called as a jog dial or the keyboard 22. Whether these
characters or the like are selected is judged. If not yet, the
processing remains in a standby state until the above input
and select operation are carried out (step S402).

[0140] Here, if the above characters or the like are input-
ted, the inputted data such as characters or the like is stored
temporarily in a prescribed buffer register and these char-
acters or the like are blinked in the display unit 4. When
select operation is performed, the data such as characters or
the like in the buffer register is stored in a buffer memory and
settled and the aforementioned blinking display is changed
to a stationary display (display which does not blink) to
indicate that the inputted characters or the like are settled
(step S404).

[0141] More specifically, for example, when the user
appropriately rotates the rotary switch 11 to input a character
string “ABCDE” and an operating switch for selection
(hereinafter, referred to as enter key) is operated each time
each character is inputted, that is, (A)_(enter) (B)_(enter-
)_(C)_(enter)_(D)_(enter)_(E)_(enter) are pressed, the char-
acter string “ABCDE” can be specified and the character
string is displayed in the inputted order as shown in FIG. 12.

[0142] When the keyboard 22 is operated, the character
string “ABCDE?” is inputted by using keys provided on the
keyboard 22 and each time each character is inputted, the
“return key” is pressed to specify the character string
“ABCDE”.

[0143] Thus, when the user inputs the desired character
string and operates a prescribed operating switch among the
function switches 9 to instruct final settlement of the char-
acter string as a pit art, the processing is halted (step S408)
and then proceeds to step S410. When the user operates a
keyboard 22 and the aforementioned “return key” provided
on the keyboard 22 is operated again, the processing pro-
ceeds to step S408 and then to step S410.

[0144] In step S410, the type of the disk is judged based
on the TOC data Dt2 in the first memory.

[0145] Subsequently, whether a recordable disk is loaded
is judged (step S412). Here, if a disk exclusively used for
reproduction such as a CD-ROM or the like is loaded, record
prohibition processing such as displaying a message in the
display unit 4 to the effect that data cannot be recorded is
performed (step S414). Then, the manual mode is forcibly
terminated. On the other hand, when the disk DSC is a
write-once type disk, it is determined that a recordable disk
is loaded and the processing proceeds to step S416.
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[0146] In step S416, a first address ADRS of an unre-
corded area remaining in the write-once disk DSC is
detected from the TOC data Dt2 in the first memory. Further,
a terminal end address ADRE of the unrecorded area is
detected based on the maximum read-out start position
information (position information indicating the latest
address among position information standardized as read-
out recording start address) recorded as ATIP information in
a wobbled portion of the read-in area. Then, these address
data ADRS and ADRE are supplied to the pit art data editing
partXX 41 shown in FIG. 4 together with data D7 for editing
instruction.

[0147] Furthermore, the pit art data editing partXX 41
calculates the shape of the unrecorded area based on the
address data ADRS and ADRE. That is, as shown in FIG. 7,
the width W of the unrecorded area in the radius direction of
the disk DSC is calculated and the shape of the unrecorded
area in an annular shape matching the width W is obtained.

[0148] 1In this step S416 as well as in step S206 in FIG. 6,
the width W and shape of the unrecorded area N1 tracks
outward in the radius direction from the start address ADRS
of the unrecorded area is calculated.

[0149] Subsequently, in step S418, data D6 such as a
character string or the like (data such as character string or
the like selected by the user) stored in the buffer memory is
supplied to a character data decoding partXX 40 shown in
FIG. 4.

[0150] Subsequently, in step S420, the character data
decoding partXX 40 retrieves standard character data Dc
corresponding to the data D6 and supplies the data to the pit
art data editing partXX 41. The pit art data editing partXX
41 converts the standard character data Dc to bit map data
Dbmp.

[0151] Subsequently, in step S422, the pit art data editing
partXX 41 compares the size of the bit map data Dbmp and
the shape of the unrecorded area and edits the resolution (dot
density per unit area) and size of the bit map data Dbmp so
that the pit art does not overflow from the unrecorded area.
Then, the edited bit map data Dbmp is stored in the pit art
data memory 37.

[0152] Subsequently, in step S424, the bit map data Dbmp
stored in the pit art data memory 37 is supplied to the display
unit 4 through the microcomputer MPU. A preview display
indicating how the pit art is formed in the unrecorded area
of the write-once type disk DSC is presented.

[0153] For example, as shown in FIG. 13, if the data D6
is a character string “ABCDE?”, the shapes of the disk DSC
and the unrecorded area are displayed. Bit map data Dbmp
of the edited “ABCDE” is further displayed in the display of
the unrecorded area. Based on this bit map data Dbmp, a
message for prompting an instruction about whether pit art
recording can be started, for example, “DO YOU WANT TO
RECORD THE DISPLAYED IMAGE?” or the like is
displayed.

[0154] Consequently, the user can view in advance the
size, layout and the like of characters “ABCDE” to be
recorded as a pit art.

[0155] Subsequently, when continuation of pit art record-
ing is instructed by the function switch 9 or the keyboard 22
in response to this preview display in step S426, the pro-
cessing proceeds to step S428. On the other hand, if an
instruction not to perform pit art recording is given by the
function switch 9 or the keyboard 22, the processing pro-
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ceeds step S414 and pit art recording prohibition processing
is performed to terminate a series of data recording process-
ing.

[0156] Subsequently, in step S428, the pickup 28 is moved
from the start address ADRS of the unrecorded area to a
position being N1 tracks away outward in the radius direc-
tion. Then, a portion of N2 tracks is irradiated with writing
light having a prescribed power. Consequently, an annular
pit art PA1 indicating a border of the unrecorded area and the
recorded area is formed.

[0157] Subsequently, in step S430, the pickup 28 is posi-
tioned at an address of the portion where the annular pit art
PA1 is formed, the address being positioned outside in the
radius direction of the disk DSC. Further, in step S432, the
first one dot of the bit map data Dbmp is read from the pit
art data memory 36 and written in the unrecorded area of the
disk DSC when supplied to the pickup 28 as pit art data Dp.

[0158] Subsequently, in step S434, whether all the bit map
data Dbmp is written in the unrecorded area is judged. If not,
the processing goes back to step S430 and the bit map data
Dbmp of the next one dot is supplied to the pickup 28 as pit
art data Dp and recorded at the next address of the unre-
corded area (step S432).

[0159] Then, when writing of all bit map data Dbmp is
completed, the display unit 4 displays a message to the effect
that pit art recording is completed in step S436 and then pit
art recording is terminated.

[0160] When pit art recording is thus performed, as shown
in FIG. 9, an annular pit art PA1 indicating a border of the
recorded area and the unrecorded area and a character pit art
PA2 such as “ABCDE” or the like are formed. Since the
reflectance of the portion where pits are formed is different
from that of the portion where pits are not formed, the user
can easily identify or manage disks only by viewing the pit
arts PA1 and PA2.

[0161] According to this manual mode, the user can record
a desired title or the like as pit art data. Therefore, benefits
such as utilizing a pit art as if data were hand-written and so
forth can be provided to a user.

[0162] Thus, since a visible pit art is recorded in a record-
able disk according to the digital audio system of this
embodiment, the user can manage or identify a plurality of
disks by viewing the patterns.

[0163] The case where a pit art edited by the user is
recorded in a finalized CD-R in the manual mode has been
described above. However, a pit art edited by the user can be
recorded in a partial disk as well. In this case, the pit art can
be recorded in a partial disk by processing temporary TOC
information recorded in the PMA area of the partial disk as
the TOC information recorded in the finalized CD-R.

[0164] In this embodiment described above, the case
where a pit art is recorded in a CD-R has been described.
However, a pit art can be recorded in optical recording
media in which data can be written, such as CD-RW,
DVD-R, DVD-RW and the like as well.

[0165] According to the digital audio system of this
embodiment, when a disk on both sides of which data can be
recorded such as a DVD-R or the like is used, one recordable
side can be exclusively used for recording a pit art and the
other side can be used as a side for recording usual data.

[0166] When a disk both sides of which are recordable
such as a DVD-R or the like is used, part of one recordable
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side can be used as an area for recording a pit art and part
of the other recordable side can also be used as an area for
recording a pit art so that pit arts can be formed on both sides
and usual data can also be recorded on both sides.

[0167] As shown in FIG. 8, the case where a pit art such
as a character string or the like is arranged in a line has been
described. However, a character string or the like can be
arranged in a circular arc to form a pit art matching the shape
of the circular disk. A editing function capable of editing pit
map data in a various manner may be provided by assuming
the whole unrecorded area the same as the conventional
label side.

[0168] In the above embodiments, the case where a pit art
is recorded by writing light used in normal data recording
has been described. However, since the spot diameter of the
writing light irradiated on the recording layer of a disk is
small, a problem is expected that a long time is required to
form a visible pit art. Therefore, when a pit art is recorded,
an object lens provided on the pickup 28 may be adjusted to
irradiate with writing light having a larger spot diameter.
Alternatively, a pickup exclusively used for pit art recording
by irradiating with writing light having a large spot diameter
may be provided.

[0169] In the above embodiments, a pit art is automati-
cally recorded in the external data recording mode and the
internal data recording mode. However, the user may edit pit
art data by manual operation in these external data recording
mode and internal data recording mode as well.

[0170] Insteps S206 in FIG. 6, S310 in FIG. 10 and S416
in FIG. 11, the shape of the unrecorded area is detected
based on the TOC information or temporary TOC informa-
tion and ATIP information. As another modification, the
shape of the unrecorded area may be detected by moving the
pickup in the radius direction of the disk DSC and based on
the difference in the quantity of returning light (reflected
light) from the recorded area and unrecorded area obtained
upon this movement.

[0171] The shape of the unrecorded area may be detected
or judged not based on the difference in the reflected light
quantity from the recorded area and the unrecorded area, but
by comparing the reflected light quantity from the recorded
area or that from the unrecorded area with a prescribed
threshold value or the like.

[0172] In this embodiment, both the writing for forming
an image pattern (pit art) and normal information writing are
performed by one pickup 28 as writing means. However, a
pickup for forming an image pattern (pit art) as well as a
pickup for normal information writing may be provided.

[0173] In this embodiment, the case where so-called bit
map data is generated and a pit art is recorded in the
recording layer of an optical recording medium by light
beam modulated based on the bit map data has been
described. However, a pit art may be recorded not only based
on the so-called bit map data but also based on data in other
data formats.

[0174] A pit art is recorded not only depending on pres-
ence of pits, but the size of pits may be adjusted or the
interval between pits may be adjusted to record a pit art so
that a pit art visually having a plurality of gradations can be
recorded. Consequently, a pit art which can express shades,
that is, a pit art having an expressive ability can be formed.

[0175] The case where an annular pit art PA1 is formed
between an area where normal information is recorded
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(recorded area) and an area where a pit art is to be recorded
(unrecorded area) has been described. However, the present
invention is not limited to this, but the pit art PA1 does not
have to be recorded. The user may select whether this
annular pit art PA1 is recorded.

[0176] In the above embodiments, a digital audio system
constituted by hardware has been described. However, the
present invention is not limited to this. The pit art recording
function equivalent to this digital audio system may be
achieved by a computer program.

[0177] For example, a recordable player (for example, a
recordable CD player, DVD player or the like) which can
record and reproduce data by using a recordable optical
recording medium is mounted on a personal computer or the
like. A computer program having the aforementioned pit art
recording function is installed in the personal computer or
the like and the computer program is executed by the
personal computer so that a pit art is formed on an optical
recording medium loaded in the recordable player.

[0178] According to this constitution, not only the users of
the digital audio system, but convenience of pit art recording
can be provided to many other users.

[0179] When a computer program having the pit art
recording function is installed in a personal computer or the
like, an optical recording medium in which the computer
program is recorded may be provided and installed by using
a CD player or DVD player mounted on the personal
computer or the like. Alternatively, the personal computer or
the like may be connected to a network such as the Internet
or the like (including connection by telephone line, cable
such as LAN or the like or radio) and the computer program
is transmitted (downloaded) via the network so as to be set
up in the personal computer or the like.

[0180] As described above, according to the information
recording system and information recording method of the
present invention, a recording layer formed in an optical
recording medium is irradiated with light and changes in
optical characteristics of the portion irradiated with light and
the portion not irradiated with light in the recording layer are
generated to form a visible image pattern. Therefore, a
plurality of optical recording media can be managed or
identified by viewing the formed image pattern.

1-14. (canceled)
15. An information writing apparatus for writing infor-
mation on a write-once disk or a rewritable disk, comprising:

a driver for driving said disk; and

a writing component for writing a visible image pattern
and writing data other than said visible image pattern
by irradiation of light on said disk, wherein said writing
component includes a single pickup, and said single
pickup is commonly used for writing said visible image
pattern and for writing said data other than said visible
image pattern.

16. An information writing apparatus as claimed in claim
15, wherein said writing component has a semiconductor
laser source, and said semiconductor laser source projects a
reading light beam for reading said data other than said
visible image pattern onto said disk, and projects a writing
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light beam for writing said visible image pattern and said
data other than said visible image pattern onto said disk.

17. An information writing apparatus as claimed in claim
15, wherein said visible image pattern is written on one
surface of said disk, and said data other than said visible
image pattern is recorded on the other surface of said disk.

18. An information writing apparatus as claimed in claim
16, wherein said visible image pattern is written on one
surface of said disk, and said data other than said visible
image pattern is recorded on the other surface of said disk.

19. An information writing apparatus as claimed in claim
15, wherein said data other than said visible image pattern
is data representing music or images.

20. An information writing apparatus as claimed in claim
15, wherein said writing component writes said visible
image pattern by irradiation of the light beam onto said disk
to form pits on said disk.

21. An information writing apparatus as claimed in claim
15, wherein said visible image pattern is formed by using a
difference between reflectances.

22. An information writing apparatus as claimed in claim
15, wherein said writing component forms said visible
image pattern by creating portions of said disk having
different reflectances by irradiation of light onto said disk.

23. A method for writing images on a disk by using an
optical disk apparatus having a write laser mechanism,
comprising the steps of:

positioning a label side of said disk such that said label
side can be written to by said write laser mechanism;

providing image data to said write laser mechanism;
rotating said disk; and

causing said write laser mechanism to write to and
thereby visibly alter at least a portion of said label side
based on said image data.

24. An optical disk drive comprising:

a first laser mechanism configured to write data to a data
side of an optical disk; and

a second laser mechanism configured to write label data
to a label side of said optical disk.
25. An optical disk drive comprising:

a first pickup configured to write data to a data side of an
optical disk; and

a second pickup configured to write label data to a label
side of said optical disk.

26. An information writing apparatus for writing infor-

mation on a write-once disk or a rewritable disk, comprising:

a driver for driving said disk; and

a writer which writes a visible image pattern and writes
data other than said visible image pattern by irradiation
of light on said disk, wherein said writer includes a
single pickup, and said single pickup is commonly used
for writing said visible image pattern and for writing
said data other than said visible image pattern.
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