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IN IIIE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS J960AUG 20 PH 3 51
MARSHALL DIVISION
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(Civil Action No. e e

JURY TRIAL DEMANDED

ORINDA INTELLECTUAL PROPERTIES
USA HOLDING GROUP, INC,

Plaintiff,

\E

ELECIRONICS INC ; SONY COMPUTER
ENTERTAINMENT, INC., and SONY
COMPUTER ENTERTAINMENT AMERICA,
INC.,

)
)
)
)
)
)
)
:
SONY CORPORATION: SONY 3
)
)
)
)
)
Defendants. %

PLAINTIFF ORINDA INTELLECTUAL PROPERTIES USA HOLDING GROUP,
INC.’S COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Orinda Intellectual Properties USA Holding Group, Inc (“Orinda”) complains
against defendants Sony Corporation (“SONY”), Sony Electronics Inc. (“SEL™), Sony Computer
Entertainment, Inc. (“SCE”), and Sony Computer Entertainment America, Inc. (“SCEA™)

(hercinafter collectively refered to as “Defendants”) as follows:

THE PARTIES
1. Orinda is a Delaware corporation having a principal place of business at 357

Castro Street, Suite 5, Mountain View, CA 94041 3935.

2 Uplon information and belief, defendant SONY is a corporation organized and
existing under the laws of Japan, having a principal place of business at Osaki east Technology
Center Gate City Osaki 1-11-1 Osaki, Shinagawa-ku, Tokyo, 141-0032 Japan. Upon information
and belief, SONY, directly or indirectly through its wholly-owned subsidiaries, imports into the
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United States and distributes and sells and/or offers to sell throughout the United States, the
PlayStation® 3 video game system that includes a Blu-tay Disc' drive; Blu-tay Disc players;
VAIO computers containing Blu-ray Disc drives; computer peripheral products that include Blu-
ray Disc drives; and OEM Blu-ray Disc drives for inclusion in other manufacturers’ computer
products and peripherals. In addition, SONY has placed such systems and products into the
streamn of commetce by shipping these systems and products into this judicial district or knowing
that such systems and products would be shipped into this judicial district.

3 On information and belief, officers and employees of SONY regulatly travel to
Texas and elsewhere in the United States for the purpose of, among other things, meetings with
employees of its subsidiaries SEL and SCEA, attending trade shows and otherwise promoting the
sales of its PlayStation 3 video game systems and Blu-ray Disc products, including those alleged
to inftinge Orinda’s patent as set forth in this complaint.

4 Upon information and belief, defendant SEL is a corporation organized and
existing under the laws of Delaware, having a principal place of business at 16765 West
Bernardo Drive, San Diego, CA 92127. SEL engineers, manufactures, distributes, sells and
markets Blu-ray Disc players; VAIO computers containing Blu-tay Disc drives; computer
peripheral products including Blu-ray Disc drives; and OEM Blu-ray Disc drives for inclusion in
other manufacturers computer products and peripherals.

5 Upon information and belief, defendant SCE is a corporation organized and
existing under the laws of Japan, having a principal place of business at 1-1 Akasaka 7-chome,
Minato-ku, Lokyo 107-0052, Tapan. SCF designs, manufactures and imports into the United
States the PlayStation 3 video game system that includes a Blu-ray Disc drive. SCE impotts the
PlayStation 3 video game system for the purpose of distribution and sales throughout the United
States by and through its wholly owned subsidiary, SCEA SCE has purposely placed such
systems into the stream of commerce by shipping those systems into this judicial district or

knowing that such systems would be shipped into this judicial district.
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) On information and belief, officers and employees of SCE regularly travel to
Texas and elsewhere in the United States for the purpose of, among other things, meetings with
employees of its subsidiary SCEA, attending trade shows and otherwise promoting the sales of
its systems, including those alleged to infringe Orinda’s patent as set forth in this complaint.

7 On information and belief, defendant SCEA is a wholly-owned subsidiary of
SCE. SCEA is a corporation organized and existing under the laws of Delaware, having a
principal place of business at 919 E Hillsdale Blvd., 2d Floor, Foster City, CA 94404. SCEA
markets and distributes the PlayStation 3 system that includes a Blu-ray Disc drive in the United

States, including this judicial district.

JURISDICTION AND VENUE
8. This Court has jurisdiction of this action pursuant to 35 U.S C § 271, 28 US.C.
§§ 1331 and 1338(a), in that this case arises under the Patent Laws of the United States, 35
US.C §271 etseq.
9 Venue is proper in this Court under 28 US.C § 1391(c) and (d) and 28 US.C. §
1400(b) because defendants reside in this district. SONY, SEL, SCE and SCEA are subject to
personal jurisdiction and reside in this judicial district because they have committed acts of

infringement in this judicial district.

CLAIM FOR PATENT INFRINGEMENT

10 Orinda is the owner of U S. Patent No, 5,438,560 (“the ‘560 patent”)(Exhibit A)
The 560 patent describes and broadly claims methods for recording and reproducing optical
information using an optical disk.

11 In violation of 35 U S.C. § 271, Defendants, directly or thiough intetmediaries,
make, have made, use, import, distiibute, sell and/or offer for sale PlayStation 3 video game
system that includes a Blu-ray Disc drive; Blu-1ay Disc players; VAIO computers containing
Blu-ray Disc drives; computer peripheral products that include Blu-ray Disc drives; and OEM
Blu-ray Disc drives for inclusion in other manufacturers’ computer products and peripherals that
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when used infinge one o1 more claims of the ‘560 patent. By manuf'actm ing, using, selling and
offering the aforementioned products and systems, Defendants have induced infringement and/or
contributed to the infringement of one or more claims of the *560 patent.

12, Orinda has been and will continue to be damaged as a result of Defendants’
infiinging conduct. Defendants’ infringing conduct will continue unless permanently enjoined
by this Coutt.

{3, Upon information and belief, Defendants have willfully infiinged the 560 patent,
making this an exceptional case and justifying the assessment of treble damages pursuant to 35

U.S C. § 284 and attorney fees pursuant to 35 U.S.C. § 285,

DEMAND FOR JURY TRIAL
Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, Orinda demands a jury

trial for all issues in this case that properly are subject to a jury trial.

PRAYER FOR RELIEF

WHEREFORE, plaintiff Orinda prays for a judgment against defendants as follows:

A That the ‘560 patent be adjudged to be valid and infringed, literally or under the
docirine of equivalents, by the Defendants’ PlayStation 3 video game system that includes a Blu-
ray Disc drive; Blu-ray Disc players; VAIO computers containing Blu-ray Disc drives; computet
peripheral products that include Blu-ray Disc drives; and OEM Blu-tay Disc drives for inclusion
in other manufacturers’ computer products and peripherals;

B. That a preliminary and permanent injunction issue against continued infiingement
of the ‘560 patent by Defendants, their parents, subsidiaries, employees, agents, affiliates,
consultants and contractors and all those in privity or acting in concert with them, but not limited
to an injunction against the manufacture, use, sale and/or distribution of the PlayStation 3 video
game system that includes a Blu-ray Disc drive; Blu-ray Disc players; VAIO computers
containing Blu-ray Disc drives; computer petipheral products that include Blu-ray Disc drives;

-
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and OEM Blu-ray Disc drives for inclusion in other manufacturers’ computer products and
peripherals that infringe the ‘560 patent;

C That Orinda be awarded a reasonable 1oyalty as damages for Defendants’
infiingement of the ‘560 patent and that such damages be trebled under 35 US C § 284 due to

the willful and deliberate character of this infringement;

D. For an award of prejudgment interest, and post-judgment interest, on the above

damages awaid;

E. For an award of costs and reasonable attorneys’ fees under 35 U.S.C. § 285 and

other applicable laws; and

F. For such other and further relief, at law and in equity, as the Court may deem just

and proper.

Dated: August 20, 2008 Respectfully submitte
G m%di /
By: ! , M, VA i _,\/

S Calvin Capshaw

State Bar No 03783900

CAPSHAW DERIEUX, LLP

1127 Fudson Road, Suite 220
Longview, TX 75601-5157

Tel: (903) 233-4826

Fax: (903) 236-8787

E-mail: ccapshaw(@capshawlaw.com

Michael E. Dergosits (CA State Bar No. 118206)
Todd A. Noah (CA State Bar No. 152328)
DERGOSIIS & NOAH LLP

Fowr Embarcadero Center, Suite 1450

San Francisco, California 94111

Tel: (415) 705-6377

Fax: (415) 705-6383

E-mail: mdergosits@dergnoah.com

E-mail: moah@dergnoab.com

Attorneys for Plaintiff
ORINDA INTELLECTUAL PROPERTIES USA
HOLDING GROUP, INC
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[57] ABSIRACT

An optical disk-shaped recording medium comprising a
plarality of tracks, the tracks constituting blocks in the
unit of a predetermined sumber, each of the blocks
being provided with a data region and a first mapping
region, a second mapping region being further provided
on a center one of the entire tracks, each of the first
mapping Tegions including mapping sectors and re-
placement sectors, the second mapping region includ-
ing; 2 mapping information recording region and 2 re-
placement sector region for the first mapping regions of
the whole of the blocks, the mapping sectors of each of
the first mapping regions recording mapping informa-
tion about bad sectors of the corresponding block
thereon, the replacement sectors of cach of the first
mapping regions being replaced for the bad sectors of
the corresponding block, and an apparatus and 2
method for recording/reproducing optical information
using the optical disk-shaped recording medinm.

3 Claims, 6 Drawing Sheets
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APPARATUS AND METHOD FOR
RECORDING/REPRODUCING OPTICAL
INFORMATION AND OPTICAL DISE-SHAPED
RECORDING MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates in general to the recor-
ding/reproduction of optical information, and more
particularly to an optical disk-shaped recording me-
diuvm in which tracks constitute blocks in the unit of a
predetermined number, each of the blocks being pro-
vided with a data region and a first mapping region, a
second mapping region being further provided on one

of the blocks having a center one of the tracks, each of

the first mapping regions including mapping sectors and
replacement sectors, the second mapping region includ-
ing a mapping information recording region and a re-

placement sector region for the first mapping regions of

the whole of the blocks, and an apparatus and a method
for recording/reproducing optical information using
the optical disk-shaped recording medivm in which bad
sectors of the entire tracks can efficiently be handled.

2. Description of the Prior Art

Generally, in recording media such as optical disks,
the recording/reproduction of optical information is
performed by applying a laser beam condensed in the
order of 1 um to the optical disks. At this time, varions
errors may be generated due to dust or alien substances
on the snrfaces of the optical disks and defects thereon
In the optical disk having a so-called tiack/sector con-
struction, data is encoded and reproduced in the unit of
sector for error detection and correction. Convention-
ally, since error detection/correction codes are in the
unit of sector of 512 KXByte, they cannot be applied to a
disk having a considerable interleave length such as, for
example, a compact disk (CD) not employing the sector
construction. Also, in the case where burst errors affect-
ing the entire sectors are generated, they capnot be
corrected, resulting in abnormal reproduction of the
data, differently from random errots occnrring at a part
of the sectors.

As one of methods for solving the above problem,
there is known a replacement method for the optical
disk of the recording type in which bad sectors are
detected by a reading discrimination operation of repro-
ducing the recorded data, just after the recording to
discriminate whether the recorded data is accurately
reproduced, a2nd information on the detected bad sec-
tors are recorded on replacement sectors which are
formed on particular regions of the optical disk. How-
ever, the above-mentioned replacement method has a
disadvantage in thai the management of the replace-
ment sectors is complex and difficult since the defects
on the opiical disk of the recording type are increased

due to the natural life of the disk and the number of

recording times, resulting in an increase in the replace-
ment time

Also, the optical disk of the reproduction-only type
camnot employ the reading discrimination operation
since it is stamped in large quantities in a manufacturing
plant. As a result, ail of the manufactured disks must be
read again to search for bad ones among the disks
Reading all the manufactured disks resulis in an increase
in the manufacturing cost.

In a conventional apparatus for recording/reprodunc-
ing optical information nsing such an optical disk, in the
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case where data is repeatediy recorded on the same
sector of the optical disk, a bad sector detection circuit
detects an error in a sector address to a sector identifier
and recognizes a seciot of the detected error as a bad
sector. In this case, data recorded on 2 data region can-
not be detected ahead of the sector address to the sector
identifier. For this reason, data may be recorded on the
bad sector. This degrades the relability.

FIG. 1is a diagrammatic view illustrating a recording
format of a conventional optical disk-shaped recording
medinm which is shown in U.S. Pat. No. 4,925,717. As
shown in this diawing, the conventional optical disk-
shaped recording medium comprises tracks, sach of
which includes a predetermined nember of sectors SC
(for example, 32 sectors). Each of the sectors SC is
partitioned int¢ a predetermined number of blocks
BL1-BLn (for example, 42 blocks), each of which is
provided with a control recording region {referred to
hereinafter as ARCY) and an information writing region
(referred to hereinafter as ARD). The ARC is provided
with a servo region (referred to hereinafter as ARS) and
a traverse region (referred to hereinafter as ART). The
ARS is provided with a pair of tracking information pits
(referred to hereinafter as QA and QC) and a clock
information pit (referred to hereinafter as QB} The
ART is provided with a pair of traverse information pits
(referred to hereinafter as QD and QE) every 16 con-
secutive tracks. The use of the QD and QE makes the
counting of traverses more accurate and, thus, the
tracking more accurate.

In other words, the QD and QE are provided on the
ART at n interval from each other of a distance P The
QD is shifted at an interval of 4 consecutive tracks,
whereas the QFE is shifted for each track. The traverse
counting is performed in the uait of tzack by the QD
and QI Therefore, data regarding the number and
direction of track jumps can be obtained based on the
QD and QE and the tracking can thus be performed
more accurately on the basis of the obtained data.

However, the above-mentioned U.S Patent is desir-
able to make the tracking more accurate by performing
the traverse counting at an interval of one track, but has
the disadvantage that it cannot propose how to skip a
bad sector resulting from an error of the disk and record
information on the bad sector on a different region.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made in
view of the above problems, and it is an object of the
present invention to provide am optical disk-shaped
recording medium in which tracks constitute blocks in
the unit of a predetermined numbes, each of the biccks
being provided with a data region and a {first mapping
region, a second mapping region being further provided
on a ceuter one of the entire tracks, each of the first
mapping regions incleding three mapping sectors pro-
vided at the head of the last track of each of the blocks
and the subsequent replacement sectors provided on the
same track, the second mapping region including a
mapping information recording region and a replace-
ment sector region for the first mapping regions of the
whole of the blocks, and an apparatus and a method for
recording/reproducing optical information using the
optical disk-shaped recording medium in which bad
sectors of the entire tracks can efficiently be handled

In accordance with one aspect of the present inven-
tion, there is provided an optical disk-shaped recording
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medium comprising a plurality of tiacks, said tracks
constituting blocks in the unit of a predetermined num-
ber, each of said blocks being provided with a data
region and 2 first mapping region, 2 second mapping
region being further provided on a center ome of the
entire tracks, each of said first mapping regions includ-
ing mapping sectors and replacement sectors, said sec-
ond mapping region including a mapping information
recording region and a replacement sector region for
said first mapping regions of the whole of said blocks,
said mapping sectors of each of said first mapping re-
gions recording mapping information aboat bad sectors
of the corresponding block thereon, said replacement
sectors of each of said first mapping regions being re-
placed for the bad sectors of the corresponding block

In accordance with another aspect of the present
invention, there is provided an apparatus for recording-
/reproducing optical information using an optical disk,
comptising main processing means for controlling the
entire operation of a system; systern processing means
for transferring a plurality of control signals from said
main processing means to the associated components
and controlling the associated components under the
control of said main processing means; storage means
for storing data from said system processing means;
error detection/correction means for detecting an ervor
of the data stored in said storing means and correcting
the detected error; sector read/write control means for
reading and writing a target sector address of the error
detected by said error detection/correction means; disk
control means for controlling the optical disk in re-
sponse to the target sector address read from said sector
read/write control means; mapping memory means for
storing mapping sector information from said system
processing means; modulating/demodulating means for
modulating the data from said storage means and wiit-
ing demodulated data into said siorage means; control
logic means for outputting a control signal in response
to an output of said modulating/demodulating means;
drive comirol means for driving the optical disk in re-
sponse to the control signal from said coatrol logic
means; and drive interfacing means for transferring the
control signal from said control logic means to said
drive control means.

In accordance with a further aspect of the present
invention, there is provided z method of recording
optical information using an optical disk, comprising
the steps of checking whether a target sector of the
optical disk on which data is to be recorded is a bad
sector, upon receiving a data recording command from
main processing means; storing information into storage
means in accordance with the checked result; reading
information from mapping sectors of a block of the
optical disk to which said target sector belongs and
storing the read information into mapping memory
means; receiving the data to be recorded from said main
processing means and checking an ervor of the received
data; checking whether sald target sector is the bad
sector; allotting a replacement sector of the optical disk
to said target sector if it is checked that said target
sector is the bad sector and updating the mapping sector
information in said mapping memory means; sesking
said target sector if it is checked that said target sector
is normat and setting the recording command in sector
read/write contrel means so that the data can be re-
corded on said target sector; and modulating the data
and recording the modulated data on said target sector.
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In accordance with yet another aspect of the present
invention, there is provided a method of reproducing
optical information using an optical disk, comprising
the steps of checking whether a target sector of the
optical disk from which data is to be reproduced is a bad
sector, upon receiving a data reproduction command
from main processing means; storing information into
storage means in accordance with the checked result;
reading information from mapping sectors of a block of
the optical disk to which said target sector belongs and
storing the read information into mapping memory
means; checking whether said target sector is the bad
sector; reading a replacement sector of the correspond-
ing block if it is checked that said target sector is the bad
sector; seeking said target sector if it is checked that said
tarpet sector is normal and setting the reproduction
command in sector read/write control means so that the
data can be reproduced from said target sector; moving
an optical head to said target sector; demodulating the
:data read by said optical head; correcting an error of
the demodulated data and stoxing the error-corrected
data into said storage means; and sending the error-cor-
rected data stored in said storage means 1o said main
processing means through system processing means

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages
of the present invention will be more clearly understood
from the following detailed description taken in con-

junction with the accompanying drawings, in which:

FIG. 1is a diagrammatic view illustrating a recording
format of a conventional optical disk-shaped recording
medium;

FIG. 2 is a diagrammatic view illustrating a construc-
tion of a general optical disk;

FIG. 3 is a block diagram of an apparatus for recor-
ding/reproducing optical information in accordance
with the present invention;

FIG. 4 is a diagrammatic view illusirating data and
mapping regions of an optical disk in accordance with
the present invention;

FIG. 5 is a diagrammatic view illustrating a format of
each block in FIG. 4;

FIG. 6 is a diagrammatic view illustrating a format of
a second mapping region in FIG. 4;

FIG. 7 is a flowchart fllustrating a method of record-
ing the optical information in accordance with the pres-
ent invention; and

FIG. 8 is a flowchart illustrating a method of repro-
ducing the optical information in accordance with the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 3, there is shown a block diagram
of an apparatus for recording/reproduciag optical in-
formation in accordance with the present invention. As
shown in this drawing, the recording/reproducing ap-
paratus of the present invention comprises 2 host central
processing unit (CPU) 1 as 2 main processor for control-
ling the entire operation of the system, a system inter-
face/system CPU 2 for transferring a plurality of con-
trol signals from the main processor 1 to the associated
compenents and controlling the associated components
under the control of the main processor 1, and 2 RAM
3 for storing data from the system interface/system
CPU 2
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An error detection/correction cirenit 4 is provided in
the recording/reproducing apparatus to detect an error
of the data stored in the RAM 3 and correct the de-
tected error.

A sector read/write control circuit 5 is also provided
the recording/reproducing apparatus to read and write
a target sector address of the error detected by the error
detection/correction circuit 4.

A disk controller 6 is also provided in the recording-
/reproducing apparatus to control an optical disk 12 in
response to the target sector address read from the
sector read/write control circuit 5.

The recording/reproducing apparatus also comprises
a mapping memory 7 for storing mapping sector infor-
mation from the system inmterface/system CPU 2, a
moduiating/demodulating circuit 8 for modulating the
data from the RAM 3 and writing demodulated data
into the RAM 3, a conirol logic cirenit ¢ for outpaiting
a control signal in response to an output of the modula-
ting/demodulating circuit 8, a drive control circuit 11
for driving the optical disk 12 in response to the conirol
signal from the control logic circuit 9, and a drive inter-
face 18 for transferring the control signal from the coa-
trol logic circnit 9 to the drive control circuit 11.

The operation of the recording/reproducing appara-
tos with the above-mentioned construction in accoz-
dance with the present invention will hereinafter be
described i detail.

First, for the purpose of efficiently managing and
handiing bad sectors in recording or reproducing data
on/from the optical disk, tracks of the optical disk as
shown in FIG. 2 constitutes blocks in the unit of a pre-
determined mumber (for example, 100 tracks/1 block) as
shown in FIG 4. In FIG. 5, the tracks are numbered
beginning with 1, whereas 0 in FIG. 4.

In FIG. 4, each block (100 tracks) is provided with z
user data track region 13 including 99 tracks (No. -98)
and a first mapping region 14 including the remaining
one track (No. 99). A second mapping region 15 is fur-
ther provided on a center one of the entire tracks
Namely, if the total number of the tracks is, for example,
10,000, the second mapping region 15 is provided on the
track numbered with 5,000 The second mapping region
15 inclndes 2 mapping information recording region and
a replacement sector region for the 100 first mapping
regions 14 of the whole of the blocks. In this connec-
tion, the second mapping regicn 15 is used for the man-
agement and replacement of the bad sectors of the en-
tire tracks.

Asshownin FIG, 5, each of the first mapping regions
14 includes three mapping sectors M1-M3 provided at
the head of the last track of each of the blocks and the
subsequent replacement sectors R1-Rn provided on the
same track. In FIG. 6, the replacement sector region of
the second mapping region 15 is used when the replace-
ment sectors R1-Rn of each of the first mapping regions
14 are insufficient or when a defect is present on the
mapping information recording region of the second
mapping region 15. It should be noted that, the number
of tracks per block may be such a value that an optical
head can scan at a high speed or a valee within the
optimal operable range of the optical head.

‘The blocks #1-#N are formatted on the optical disk
in the above manner before data is accessed by a drive
system, Test data is recorded on the formatted blocks
#1-#N. The test data is then reproduced from the
blocks #1-#N. In this manner, it is discriminated

. whether am error is present in the sector address or a
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defect is present in the data region. If it is discriminated
that the error is present in the sector address, the same
mapping information on the corresponding bad sector is
recorded on the mapping sectors M1-M3 of the first
mapping region 14 of the carresponding block as shown
in FIG. 5. Also, the replacement sectors R1-Rn of the
first mapping region 14 are used when the mapping
sectors M1-M3 of the same first mapping region 14 are
bad sectors

For example, provided that the mapping sector M1 of
the first mapping region 14 is bad, the information on
the mapping sector M2 thereof is read by the drive
system. Similarly, if the mapping sector M2 of the first
mapping region 14 is bad, the information on the map-

5 ping sector M3 thereof is read by the drive system.

Also, as shown in FIG. 6, the second mapping region 15
is provided on the center one (No. 4999) of the entire
tracks and includes the mapping information recording
region and the replacement sector region for the 100
first mapping regions 14 of the whole of the blocks. All
information regarding the first and second mapping
regions 14 and 15 are stored in the mapping memory 7.
Therefore, actual data is recorded on the optical disk 12
after confirmation of presence of a defect on the corre-
sponding recording region depending on the informa-
tion in the mapping memory 7. On the other hand,
provided that the mapping sector SM1 of the second
mapping region 15 is bad, the information on the map-
ping sector SM2 thereof is read by the drive system.
Simijlarly, if the mapping sector SM2 of the second
mapping region 15 is bad, the information on the map-
ping sector SM3 thereof is read by the drive system.

As mentioned above, the blocks #1-#N arc format-
ted on the optical disk 12 at an interval of 100 tracks.
Under this condition, the optical information recording-
/reproducing apparatus discriminates the presence of
the errors in the sector address and data and the defect
on the recording 1egion by recording and reproducing
the test data on/from the sectors of the blocks. In accor-
dance with the discriminated resnlt, the recording/re-
producing apparatus records the information on the bad
sectors on the mapping sectors M1-M3 of the first map-
ping region 14

The sector address error signifies a self-error in the
sector on which the data is {0 be recorded. The sector
error. address is vead or written as the target sector
address by the sector read/write control circvit § The
control logic cirenit 9 detects the sector error address in
response o the output signal from the sector read/write
control circuit 3.

The data error in the data region is detected as an
error detection/correction code by the error detec-
tion/correction circuit 4. Recorded on the mapping
sectors are addresses of the bad sectors and addresses of
the replacement sectors for the bad sectors. Also, states
of the replacement sectors are recorded on the mapping
sectors.

Referring to FIG. 7, there is shown a flowchart illus-
trating a method of recording the optical information in
accordance with the present invention. First, the main
processor 1 generates a recording command to the sys-
tem interface/systemn CPU 2 at the step Al In response
to the recording command from the main processor 1,
the systern interface/systemn CPU 2 outputs a2 device
command block to the disk controiler 6. Upon receiving
the device command block, the disk controller 6 in-
structs the drive control circuit 11 to scan a track of 2
block to which the target sector belongs It is checked
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at the step A2 whether the target track/secior (referred
to hereinafter as the target sector) is a bad sector. Infor-
mation is stored in the RAM 3 in accordance with the
checked resnlt.

If the target sector has been scanned, the system CPU
2 reads the information from the mapping sector M1
and stores the read information into the mapping mem-
ory 7 at the step A3 At this time, the system CPU 2
reads the information from the mapping sector M2 if the
mapping sector M1 is bad and, going one step forward,
reads the information from the mapping sector M3 if the
mapping sector M2 is bad, and then stores the read
information into the mapping memory 7.

The system CPU 2 receives data to be recorded on
the optical disk from the main processor 1 and stores the
received data into the RAM 3 at the step A4, The error
detection/correction circuit 4 checks at the step AS
whether correct datz from the main processor 1 1s sent
to the RAM 3. Here, the error detection/correction
circuit 4 does not perform the function of detecting and
correcting the error of the data, but checks using a
parity bit whether correct data from the main processor
1is sent to the RAM 3,

Then, it is checked at the step A8 whether the target
sector is the bad sector If it is checked at the step A8
that the target sector is the bad sector, a replacement
sector address is detected from the mapping informa-
tion in the mapping memory 7 to allot the correspond-
ing replacement sector to the target sector at the step
AT. The allotted replacement sector is changed into the
target sector. The information regarding the bad sector
and the replacement sector is updated and the updated
information is stored in the RAM 7.

In the case where all of the replacement sectors of the
corresponding block have been used, one of the sectors
of the replacement sector region not used is allotied to
the replacement sector. The information regarding the
mapping sectors M1-M3 in the mapping memory 7 is
updated on the basis of the allotted replacement sector.

If it is checked at tile step A6 that the target sector is
normal or after performing the step A7, the disk con-
troller 6 instructs the drive control circuit 11 to seek the
track of the block to which the target sector belongs, at
the step A8, Also, the disk controller 6 sets the record-
ing command in the sector read/write control cireuit 5
s0 that the data can be recorded on the target sector.

The modulating/demodulating circuit 8 modulates
the data from the RAM 8 and outputs the modulated
data to the drive control cireuit 11 so that the data can
be recorded on the target sector of the optical disk 12 at
the step A9

Referring to FIG . 8, there is shown a flowchart illus-
tiating a method of reproducing the optical information
in accordance with the present invention. First, the
main processor 1 generates a reproduction (read} com-
mand to the system interface/systam CP1 2 at the step
B1. In response to the reproduction command from the
main processor 1, the system interface/system CPU 2
outputs a device command block to the disk controller
6. Upon receiving the device command block, the disk
controller 6 instructs the drive control circuit to scan
the first mapping zegion 14 of a block to which the
target sector from which the data is to be read belongs.
It is checked at the step B2 whether the target sector is
a bad sector. Information is stored in the RAM 3 in
accordance with the checked resulf.

If the target sector has been scanned, the system CPU
2 reads the information from the mapping sector M1
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and stores the read information into the mapping mem-
ory 7 at the step B3. At this time, the system CPU 2
reads the information from the mapping sector M2 if the
mapping sector M1 is bad and, going one step forward,
reads the information from the mapping sector M3 if the
mapping sector M2 is bad, and then stores the read
information into the mapping memory 7. Also, if the
first mapping region 14 is bad or the replacement sector
to be used is not present in the first mapping region 14,
the system CPU 2 scans the second mapping region 13.

1t is checked at the step B4 whether the target sector
is the bad sector. If it is checked at the step B4 that the
target sector is the bad sector, a replacement sector
address is detected from the mapping information in the
mapping memory 7 to read a replacement sector of the
corresponding block at the step BS.

If it is checked at the step B4 that the target sector is
normal, the disk controller 6 instructs the drive control
circuit 11 to seek the track of the block to which the
target sector belongs, at the step B6. Also, the disk
controller 6 sets the read command in the sector read/-
wiite control ¢ircuit 5 so that the data can be read from
the target sector. An optical head {not shown) is moved
to the target sector at the step B7.

After performing the step B7, the data read by the
optical head is applied to the modulaiing/demodulating
circeit 8 through the drive control circuit 11 and the
control logic circuit 9. The modulating/demodulating
circnit 8 demodulates the data from the optical head and
outputs the demodulated data to the RAM 3 at the step
BS.

The error detection/correction circuit 4 detects the
error of the data stored in the RAM 3 and corrects the
detected error at the step B9 The error to be corrected
is a random erTor or 2 burst error which may take place
on the disk or due to any other causes when the data is
read from the disk.

The error-corrected data from the error detection/-
correction circuit 4 is again stored in the RAM 3 The
error-corrected data from the RAM 3is sent to the main
processor 1 through the system interface/system CPU 2
at the step B10. In this manzer, the reproduction of the
data recorded on the optical disk 12 is performed.

As apparent from the above description, according to
the present invention, the bad sectors can efficiently be
handled although they are genezated in large quantities
or in use of the optical disk. Therefore, the data, can
reliably be recorded or reproduced and the manufactur-
ing cost can be reduced.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various modi-
fications, additions and substitutions are possible, with-
out departing from the scope and spirit of the invention -
as disclosed in the accompanying claims.

What is claimed is:

1. A method of recording optical information using
an optical disk, comprising the steps of:

checking whether a target secior of the optical disk

on which data is to be recorded is a bad sector,
upon receiving a data recording command from
main processing means;

storing information into storage means in accordance

with the checked result;

reading information from mapping sectors of a block

of the optical disk to which said target sector be-
longs and storing the read information into map-
ping memory means;
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receiving the data to be recorded from said main
processing means 2nd checking for an error in the
received data:

checking whether said target sector is the bad sector;

allotting a replacement sector located in a center of
the optical disk to the target sector if it is detected
that said target sector is the bad sector, and vupdat-
ing the mapping sector information in said mapping
MemoTy Ieans;

seeking said target sector if it is checked that said
target sector is normal and setting the recording
command in sector read/wiite control means so
that the data can be recorded on said tazget sector;
and

modulating the data and recording the modulated
data on said target sector.

2. A method of reproducing optical information using

an optical disk, comprising-the steps of:

checking whether a target sector of the optical disk
from which data is to be reproduced is a bad sector,
upon receiving a data reproduction command from
a main processing means;

storing information into storage means in accordance
with the checked result;

reading information from mapping sectors of a block
of the optical disk to which said target sector be-
longs and storing the read information into map-
ping memory means;

checking whether said target sector is the bad sector;

reading a replacement sector in a ceater block of the
optical digk if it is detected that the target sector is
the bad sector, and updating the mapping sector
information in said mapping memory means:

secking said target sector if it is checked that said
target sector is normal and setting the reproduction
command in a sector read/write conirol means so
that the data can be reproduced from said target
sector;

moving an optical head {o said target sector;

demodulating the data read by said optical head;

correcting an error of the demodulated data and stor-
ing the error-corrected data into said storage
means; and

sending the error-corrected data stored in said stor-
age mesans t0 said main processing means throngh
system processing means.
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3. A method of recording optical information using

an optical disk, comprising the steps of:

providing an optical disk-shaped recording medium
having on a surface thereof a plurality of tracks,
wherein a predetermined number of said tracks
constitute blocks, each of the biocks including:
a data region,
a first mapping region, each of which includes:
mapping sectors, each of which includes an area
for recording mapping information about bad
sectors of the corresponding block thereon,
and
replacement sectors, wherein the replacement
sectors of each of the first mapping regions are
replaced for bad sectors of the corresponding
block,
a second mapping region located at a center one of all
the tracks, which includes:
a mapping information recording region and
a replacement sector region for the first mapping
regions of the entirety of the blocks,
receiving a data recording command from main pro-
cessing means and determining whether a target
sector on which data is to be recorded is a bad
sector, responsive to the data recording command;
storing information intc storage means in accordance
with the bad sector determination;
reading information from the mapping sectozs to
which the target sector belongs and storing the
read information into mapping memory means;
receiving from said main processing means data to be
recorded and checking for an error in the received
data;
determining whether the target sector is a bad sector;
allotting a replacement sector located in a center of
the optical disk to the target sector if it is deter-
mined that it is a bad sector and updating the map-
ping sector information in the mapping memory
means;
seeking the target sector if it is determined that it is
not a bad sector and setting the recording com-
mand in a sector read/write control means so that
the received data can be recorded on the target
sector; and
modulating the received data and recording the mod-

ulated datz on the target sector
* F 2 % %




