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Technical Field The present invention relates to a buffer menory address
translation device that generates a data storage addrﬂNWMMﬂWﬂmmmmher
‘menory used for an error correct%ggCI reaasTig of dat n
optical disk and data transfer To a Eost conput er, a sect ey aedress

reliability determnation device that processes sector address
I nformation of data read froman optical disk, a defective sector
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Technical Field

The present invention relates to a buffer memory
address translation device that generates a data storage
address in a buffer memory used for an error correction
processing of data fead from an optical disk and data
transfer to a host computei:, a sector address reliability
determination device that processes sector address
informétion of data read from an optical disk, a defective
sector determination device that determines a defective
sector of an optical disk, an ECC block synchronization
detection device that detects a synchronization of ECC
blocks of data read from an optical disk, an optical disk

drive, a medium, and an information aggregate.

Background Art
In a conventional optical disk drive, as disclosed
in Japanese Patent Laid-Open No. 10-302402 and Japanese

Patent Laid-Open No. 11-162105, generation of a data
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-.,J 2; storage address in a buffer nmenory that is storage neans used for
an error correction processing of data read from an optical disk and data
transfer to a host conputer is carried out in the follow ng manner. . That
is, detection and interpolation of varkous synchronization patterns
lindicating a beginning of data structure (ECC bl ock synchronization,
:sector synchronization, franme synchroni zation) are carried out, and the
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address generati has_been ed.out i : mb
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storage address ip the buffﬁr ry,. the detection and interpol ation of
the vari ouSa&FiGH AHzat R ohng; g?? eEnhanced. In the case where

such an optical _disk drive is used that the n er of the_ various

synchr oni zat i onThetedsirode et IR e"f"&al éf‘%&r’fpﬁ%%“ c%%r‘é@ﬁ&ﬂl@ to the
data storage address in the buffer nmenpry as descgri bed above éh%re has
been a proBY&AhLRA1TAE1EEr PRSEXTeh O Dtatethd A eginning of data

structure (ECC block synchronization, sector
synchronization, frame synchronization) are carried out,
and the data storage address in the buffer memory is
controlled according to the various synchronization
detection and interpolation signals.

That is, the address generation has been carried out
in such amanner that the number of various synchronization
detection and interpolation signals is reflected as is
in the data storage address in the buffer memory.

Furthermore, in order to prevent an abnormality from
occurring in the data storage address in the buffer memory,
the detection and interpolation of the various
synchronization signals have been enhanced.

In the case where such an opticai disk Ldrive is used
that the number of the various synchronization detection
and interpolation signals corresponds to the data storage
address in the buffer memory as described above, there
hals been a problem that the correspondence betWeen pieces

of data stored in the buffer memory is lost before and



of .data stored in the buffer menory is |ost before and 3 after the
abnormality in the synchronization signals by "an abnormality occurring in
the synchroni zation detection and interpolation signals, such as oni ssion
‘or error in detection, or failed intePpolation, that is caused by factors
such as a fingerprint or scratch on the optical disk nmedium That is,
sthere is a problem (first problem) that when an abnormality is caused in
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even with error correcting neans. In addition, there has been a problem

that in caSédskmMmaddi®Bntical di sk medi um havi ng defective sector

i nformati on recorded, therein, there has bee@,a pr obl %T
That is, there is a problem (first problem) that when

an abnormality is caused in the synchronization detection
and interpolation signals by factors such as a fingerprint
or scratch on the optical disk medium, the correspondence
between pieces of dafa stored in the buffer memory is lost.
Furthermore, there has been a problem that if the
correspondence between pieces of data stored in the buffer
memory is lost by the above-described factors, the data
read from the optical disk medium is difficult to be
properly replayed even with error correcting means.
That is, there is a problem (second problem) that if
the correspondence between pieces of data stored in the
buffer memory is lost by the above-described factors, the
data read from the optical disk medium is difficult to
be pfoperly replayed even with error correcting means.
In addition, there has been a problem that in case
of the optical disk medium having defective sector
information recorded therein, there has been a problem

that it is difficult to read data from the optical disk



that it is difficult to read data fromthe optical disk - 4 nediumunless
t he defective sector information is acquired fromthe optical disk nedium
and the defective sector is indicated. That is, there is a problem (third
‘problen) that in case of the opticalr i sk medi um havi ng defective sector

I nformati on recorded therein, there has been a problem that it is
Mdifficult to read data fromthe optical disk nediumunless the defective
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def ecti ve Secto I'ndrca osure of the Invention In view of the

above- desctihgd i syl Sl Rea AGRSEN (1Y U480 LB5sbLREOYRde

buf fer nmendry a . rans I on device, a sector address Information
re|labl|lté ternkgation device, a defective sector determ nation device,
an ECC bl o P&iﬁﬂﬁﬁ hi zation detection device, an optical disk drive, a
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that it is difficult to read data from the optical disk
mediumunlessthedefectivesectorinformafionisacquired
from the optical disk medium and the defective sector is
indicated.
Disclosure of the Invention
In view of the above-described first problem, the
present invention aims to provide a buffer memory address
translation device, a sector address information
reliability determination device,-a defective sector
determination device, an ECC block synchronization
detection device, an optical disk drive, a medium, and
program with’which the correspondence between pieces of
data stored in the buffer memory is not lost even if an
abnormality occurs in the synchronization detection and
interpolation signals due to factors such as a fingerprint
or scratch.
In view of the above-described second problem, the
present invention aims to provide a buffer ﬁlemory address

translation device, a sector address information



transl ation device, a sector address information 5 _ reliability
determnation device, a defective sector determ nation device, an ECC
bl ock synchroni zation detection device, an optical disk drive, a nmedium
and programwi th which the correspondénce between pieces of data stored
in the buffer nenory is not lost. In view of the above-described third
-problem the present invention ains to provide a buffer nmenory address
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an positional data allowi.ng a data Rositi.on be recognized ,included in
the data read fFBnV4&Wdodptt |a‘%?%%‘$rﬁﬁFEﬁ?’ed; 1rd Probién; thd

present invention aims to provide a buffer memory address
translation device, a sector address information
reliability determination device, a defective sector
determination device, an ECC block synchronization
detection device, an optical disk drive, a medium, and
program with which data can be read from the optical disk
medium without the need for acquiring the defective sector
information from the optical disk medium.

To solve the problems described above, the lst
invention of the present invention (corresponding toclaim
1) is a. buffer memory address translation device,
characterized in that the buffer memory address
translation device comprises:

analysis means of analyzinga synchronizationpattern
included in data read from an optical disk medium and
positional data allowing a data position to be recognized
included in the data read from said optical disk medium;

and



6 . address generation neans of generating an address for storage into a
buffer 'menory based on a result of said analysis, and. said read data is
stored in a region corresponding to said generated address in said buffer
‘menory. The 2nd invention of the preseft—invention (corresponding to claim
2) is the buffer nenory address translation device according to the 1st

. nvention, characterized in that said positional data is sector address

‘information.. Thegagfggisn%/éﬁ%%%@%g’&rﬁggngrﬁ%tnaé;[]_f%énef%' A aaPesespepding to
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(correspondi ng to claiqé4) is the buffer nenory address translation device
accordi ng B88&WEFvd #Mention, characterized in that said anal ysis neans

conprises: sector  gddress jnformation readout ans . of_ r ' tor
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The 2nd invention of the present invention
(corresponding to claim 2) is the buffer memory address
ﬁranslation device according to the lst invention,
characterized in that said positional data is sector
address information.

The 3rd invention of the present invention
(corresponding to claim 3) is the buffer memory address
translation device according to the 1lst invention,
characterized in that said positional data is a frame
synchronization code.

The 4th invention of the present invention
(corresponding to claim 4) is the buffer memory address
translation device according to the 2nd invention,
characterized in that said analysis means comprises:

sector address information readout means of reading
sector address information included in the data read from
said optical disk medium;

sector address informationreliabilitydetermination
means of detefmining the reliability of said read sector

address information;



- 7 sector address information interpolation neans of interpolating said
sector address information for a sector the sector address information for
which is not determned to be reliabl.e; and sector address information
‘sel ection neans of selecting said secfor address information read by said
sector address information readout neans or said sector address

. nformation interpolated by said sector address information interpolation
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means gener at esS&ft3d menory accordi ng
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transl ati on device according to_the 4th ipvention. . character] lyn t hat
sai d read $beseckayraddr ?ﬁg&%?FBﬁtlﬁgsPaﬁ WJPJI‘?I}? l(fe?g{ét(lféo%é%%ggegdded
thereto, and said determnation of reliability is acconplished by wusing
sai d addedter bg rREE2P18H 8B8e to detect an error in said read sector
address information. The 6th invention of the _present inventi
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according to the 4th invention, characterized in that saig det er i nation
of reliabilsiethecting said sector address information rea by said
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sector address informétion readout means or said sector
address information interpolated by said sector address
information interpolation means according to a
predetermined criterion, and

said address generation means generates an address
for storage into said buffer memory according to said
selected sector'address information.

The 5th invention of the present invention
(corresponding to claim 5) is the buffer memory address
translation device according to the 4th invention,
characterized in that said read sector address information
has an error detection code added thereto, and

said determination of reliability is accomplished by
using said added error detection codé to detect an error
in said read sector address information.

The 6th invention of the present invention
(corresponding to claim 6) is the buffer memory address
translation device according to the 4th invention,

characterized in that said determination of reliability



8 , is acconplished by determning continuity between said read sector
address information and sector address information previously read. The
7th invention of the present invention (corresponding to claim?7) is the
"buffer menory address translation devBce according to the 4th invention,
characterized in that said predetermned criterionis a criterion of
-reliability required by external control neans, and said sector address

‘information sel ecti on. neans,  sel . f ' theigriterion
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(correspondin%ﬁto Qlain1§% is a.buffer, nenory address translation devi ce,
char act er i >BEOTMALEAN (PECHLPRELY K875ty address translation device
conprises: readout neans of reading a frane s n%hnoniz t. on code added to
data read from® optRcanventiionffinihe sPreSgBtmeRYE ¥hcodi ng sai d read
frame synchroni zati on_codes and sequentialky %t%g ng t he sanqhitherein; 9
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translation device according to the 4th invention,
characterized in that said predetermined criterion is a
‘criterion of reliability required by external control
means, and

said sector address information selection means
selects one of them by analyzing the criterion of
reliability required by said external control means and
said determination result of said sector address
information reliability determination means.
| The 8th invention of the present invention
(corresponding to claim 8) is a buffer memory address
translation device, characterized in that the buffer
memory address translation device comprises:

readout means of reading a frame synchronization code
added to data read from an optical'disk medium;

storage means of encoding said read frame
synchronization codes and sequentially storing the same

therein;



position of a frame based on an arrangenment of said codes stored in said
storage nmeans; continuity determ nation neans of determ ning whether said
digitized frane positions are continuaus; counter nmeans of counting the
‘nunber of the digitized frame position® that are determined to be
continuous; frame position determ nation nmeans of conparing the nunber of
.the continuous franme positions counted by said counter neans with a

threshol d that ¢an be_set. . hy an;e . _contr . L kf Lt he result
of said conpari g’éﬁmgapf)ssflltgsorg %lri%gigg%nlﬁgdﬂ%gﬁcﬁ %ﬁl%lg?é??nﬁﬁi %g t hat
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satisfied in said frane, o;tt ion determ nation neans, carrying out
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frame positions that are determined to be continuous;

frame position determination means of comparing the
number of the continuous frame positions counted by said
countef means with a threshold that can be‘set by an external
control means and, if the result of said comparison
satisfies a predetermined condition, determining that the
value digitized by said frame position digitization means
is a frame position;

frame position interpolation means of, if the
condition is not satisfied in said frame position
determination means, carrying out interpolation based on
a previous frame position for which the condition is
satisfied to find a frame position; and

address generation means of generating an address for
storage into a buffer memory based on said frame position '
found by said frame position interpolation means or the
frame position determined by said frame position

determination means, and



The 9th invention of the present invention (corresponding to claim?9) is a
sector address information reliability determ nation device, characterized
in that the sector address information reliability determ nation device
conprises: error detection neans of détlecting an error of sector address

i nformation included in data read froman optical disk nmedium and havi ng
:an error detection code added thereto; sector address information
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devi ce, characterized in that the defective_ .sector deferm nati [
conpri ses: the sector address informationJreliQ%ility<£§%ermf%é gog6V|Ce

device comprises:

error detection means of detecting an error of sector
address information included in data read from an optical
disk medium and having an error detection code added
thereto;

sector address information continuity determination
means of ¢omparing said sector address information
currently extracted from said read data with said sector
address information previously extracted to determine the
continuity of said sector address information; and

reliability determination means.of determining the
reliability of said sector address information based on
the result of the error detection for said sector address
information and the result of the continuity determination
for said sector address information with reference to a
predetermined condition set by said external control
means.

The 10th invention of the present invention

(corresponding to claim 10) is a defective sector



continuity detection neans of detecting a position where a difference
occurs between the continuity of said sector physical address infornmation
and the continuity of said sector |ogical address infornmation; defective
‘'sector detection neans of finding a-defective sector using said detected
difference; and informng neans of inform ng an external control neans of
-sai d detected defective sector, in readout froma rewitable optical disk

nedi um storjn sect or physical | ' [ Lcal
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10th invention), characterjzed jn that said fecti,v ect et |
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claim12) is the defective_sector dﬁierninfgkggmg %Lﬁﬁ according to the
10t h i nventoforgaid sector logical address ’

deféctive sector detection means of finding a
defective sector using said detected difference} and

informingmeansofinforminganexternalCOntrolmeans
of said detected defective sector,
in readout from a rewritable optical disk medium storing
sector physical address information that is a physical
address of said sector besides sector logical address
information included in data.

The 11th invention of the present invention
(corresponding to claim 11) is the defective sector
determination device according to the 10th invention),
characterized in that said defective sector detection
means detects the number of said defective sectors and
the sector physical address information of a leading one
of said defective sectors, and

said informing means informs of said number of
defective sectors and said sector physical address

information of a leading one of said defective sectors.



characterized in that said continuity determ nation neans conprises:

sector physical address information readout neans of reading said sector
physi cal address information; sector .physical address information error
‘detection neans of detecting an error If said read sector physical address
i nformati on; and sector physical address information conparison neans of
.conparing, of the sector physical address information for which an error

is not detected by said sector physigcal., address.inf error
det ecti on meansTheutfgEht 1O¥&0 h?/éi%%? REGPELS irlrlﬁ‘q{)érl?réa (I9€n with the
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i nvention (corresponding to claim13) is the defective sector 13

det er m nat icompievée®: according to the 10th invention, characterized in
that said continuity determ nation nmeans conpri ses:

sector physical address information readout means of

reading said sector physical address information;

sector physical address information error detection
means of detecting an error of said read sector physical
address information; and

sector physical address information comparison means
of comparing, of the sector physical address information
for which an error is not detected by said sector physical
address information error detection means, current sector
physical address information with the previous sector
physical address information, and

said continuity determinationmeansof, if said sector
physical address informationerror detectionmeans detects
no error in said read sector physical address information,
determining the continuity between said read sector
physical address information and said previous sector
physical address information based on the result of said
comparison.

The 13th invention of the present invention

(corresponding to claim 13) is the defective sector



sector |ogical address information readout neans of reading said sector

1 ogi cal address information; sector |ogical address information error
detection neans of detecting an error .of said read sector |ogical address
‘information; and sector |ogical address3information conparison nmeans of
conparing, of the sector |logical address information for which an error is
:not detected by said sector |ogical address information error detection

neans, current sector. |ogical address.informationyiph €Y ous sector
| ogi cal ad@eternifaheRi 9RVISRdACHF HIN | EU|%§8de %mqﬂgﬁégineans of, if

said sector |ogical address_inforpgtion erre s cts no
error in s&hanagkerkeedrin G&aéaﬁagad?%%’%l?ﬁ%{éyrfg‘%%{ﬁf,“%agﬁ erm %?hg t he
continuity between said read sector |ogical address information and said
previ ous seOMPriseyt cal address information based on the result of said
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sector physical address information is  determ ned to be c9 %in%ous bet ween
two continuous sect®ws logical address information error ection

means of detecting an error of said read sector logical
address information; and

sector logical address information comparison means
of comparing, of the sector logical address information
.for'which an error is not detected;by said sector logical
address information error detection means, current sector
logical address information.with the previous sector
logical address information, and

said continuity determinationmeansof, if said sector
logicaladdressinformationerrordetectionnwansdetects
no error in said read sector logical address information,
determining the conﬁinuity between said read sector
logical address information and said previous sector
logical address information based on the result of said
comparison.

The 14th invention of the present invention
(corresponding to claim 14) is the defective sector
determination device according to the 10th invention,

characterized in that said position where a difference




corresponding to the sector address information for which said sector
address information is determned to be continuous. The 15th invention of
the present invention (corresponding to claim15) is the defective sector
determ nation device according to the I4th invention, characterized in
that said defective sector detection neans regards the sector physical
-address information of the sector for which said sector |ogical address

information is not continuqus as.the s shgd! or ARGE j [
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_ vention (corresponding.to clajm ' : tlves
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regards said nunber of detected sectors.as said nunber of defective
sectors. l1Baithesaqtari addressn IHEQmRATHeRehf aﬁ&gﬁﬂ%ﬂ? (Er¥8spondi ng to

claim 17) is an ECC bl ock synchronization detection devi :
in that theddCbioes - evice, characterized

The 15th invention of the present invention
(corresponding to claim 15) is the defective sector
determination device according to the 11th invention,
characterized in that said defective sector detection
means regards the sector physical address information of
the séctor for which said sector logical address

information is not continuous as the sector physical
address information of said leading one of the defective
sectors.

The 16th invention of the present invention
(corresponding to claim 16) is the defective sector
determination device according to the 11lth invention,
characterized in that said defective éector detection
means detects the number of sectors for which said sector
physical address information is determined to be
continuous and that exist between the two sectors
corresponding to the sector logical address information
determined to be continuous, and regards said number of

detected sectors as said number of defective sectors.



synchroni zation device conprises: error detection neans of detecting an
error of sector address information that is read froman optical disk
medium in which an error correcting code is added thereto across n
‘sectors (n = integer) and the error cdrrecting code is accommodated in the
continuous n sectors; sector address information division neans of, if said
.error detection neans detects no error in said read sector address

information, finding_the. quotient of_said e ss information
di vi ded by the %g?tgf idYEnGiOn & ie u??%%eaﬁ gé%'eb;ﬁ(@)‘%(r? and ECC bl ock
detection nmeans of, if, said sector, address_ .i..Rf0r ' tion
means det ed COTFERIRALRG téh?ﬁalméad %@cﬁ%ﬁcgg’&r%@gtsb’%%gﬁrn%ﬁ%%,e'{ggrrpari ng
said quotient of said read sector address,inf ti V\AEHb t evi ously
f ound quot BefectiPHARYHFRY n§ ﬁ&Fqﬂﬁiﬁﬁi:fﬁogﬁggy%ggronlzép?§%£is
detected if the conparison does not result in a match. The 18th invention
of the presymchuarizabhon deVieHGMRIGISStiaim 18) is an optical disk
drive, characterized in that the optical disk.drive cq i X dat a
readout means ofrrexdda§egiiry F‘Sﬁpénogﬁ%fc%‘ljglﬂﬁsakn r?é:dﬁ'r%nc’%g%%cégr
controller that, in response to a request, froman exte | .devi.ce

control s S@idﬂm%ingmgmtmﬁgaﬂ:oisq%ead grom an optfcai%skmgh?_um

in which an error correcting code is added thereto across
n sectors (n = integer) and the error correcting code is
accommodated in the continuous n sectors;

sector address information division means of, if said
error detection means detects no error in said read sector
address information, finding the guotient of said read
sector address informationdivided by the number of sectors
constituting an ECC block; and

ECC block detection means of, if said sector address
information error detection means detects no error in said
read sector address information, comparing said quotient
of said read sector address informationwith the previously
found quotient and determining that the ECC block
synchronization is detected if the comparison does not
result in a match.

The 18th invention of the present invention
(corresponding to claim 18) is an optical disk drive,

characterized in that the optical disk drive comprises:




tepporarily store said read data into a buffer nmenory and then transfers
the same to said external device, and said controller has the buffer
address translation device, sector address reliability determ nation
"device, defective sector determ natd dré device, or ECC bl ock
synchroni zati on detection device according to any of <clains 1 to 17
inmplemented therein. The 19th invention of the present invention

(corresponding to claim19) is a nmedLum capabl f | r by a
conmput er, char a82bai ¥889Y MEARH L heliPd ngtg %s? taﬁlérhgg%rgm ojr?é%gki ng the

conputer serve as whole or part of the analysis neans of analyzing a
synchroni zdtliséﬁnm%ltltféir n@Rfcl uded in data read from an optical disk nmedium

and positional data allowi ng a data position to_be recognized inclyded in
the data read fRoaPBEFELIMY cdat oildk HRERAHTE ah ?H’ee%'gﬁ%sgrg{eanéﬁation

nmeans of generating an address for _ storage into a guffer rrermr% based on a
result of exit@rnakldevices Fﬁ@tl?}'@f]fsersaﬂ’éﬂo‘i‘?rt%dﬁﬁé Ut IIFANT iR devi ce

according to the 1st invention. 17 The 20th i nvgrr#)ig of therprsﬁ nt
i nvention tlemporapbhyisiore 3id ead data 3R v 3&& BegPrde §
processed by a conputer, characterized in that the gum stores a program
for maki ng then donans fersethe samghdie S%%dpﬁ?‘i:eﬁf‘a{fﬁ ervéé%?omarh‘ians of
reading a frame .

said controller has the buffer address translation

device, sector address reliability determination device,
defective sector determination device, or ECC block
synchronization detection device according to any of
claims 1 to 17 implemented therein.

The 19th invention of the present invention
(corresponding to claim 19) is a medium capable of being
processed by a computer, characterized in that the medium
stores a program for making the computer serve as whole
or part of the analysismeans of analyzingasynchronization
pattern included in data read from an optical disk medium
and positional data allowing a data position £o be
recognized included in the data read from said optical
disk medium, and
the address generation means of generating an address for
storage into a buffer memory based on a result of said
analysis of the buffer memory address translation device

according to the 1lst invention.




synchroni zati on code added to data read froman optical disk nedium. the
st orage neans of encoding said read franme synchroni zation codes and
sequentially storing the sane therein, the frane position digitization
‘means of digitizing a position of a frame based on an arrangenent of said
codes stored in said storage neans, the continuity determ nati on neans of
-determ ning whether said digitized franme positions are continuous, the

counter neans of counting the nunber_of, the_diqgiti frane. positions that
are deternined T%eb%OtboﬁPVﬁﬂﬁkﬂntQEe?Q%ngrﬁﬁgp%ié%gﬁ%ﬁggﬁ?nation means of

conparing the nunber of the continuous,frame positions,c¢qQu said
counter nedeonsespandhngshel glehdt ilgénlﬁea é‘é‘?‘P’oV“ %ﬁpékf?gr ﬁgﬁg%gﬁlgr ol

means and, if the result of said copparison satisfi : m.ned
condi ti on, pristessedibiy at aarPUkEeLval éﬁﬁ%ﬁqqﬁ%%¢8§lgiﬁﬁ'?b%ﬂ@égég%tion
digitization neans is a frane position, 18 the frane $osit%gnwho e

i nt er pol at isdroremk RYOgram: fer BakdnG &he SARRULRYL | IFFEE R whod® ¢ ane
position determ nation means, carrying out intgn ol ation based on a

previ ous fmmnpqmﬁi@fohheoreﬁ@Qﬂﬁtﬂﬁ?QﬁwﬂftF%ﬁ L29 48Ny to find a
frame position, and ol
synchronization code added to data read from an optica

disk medium, .
the storage means of encbding said read frame
synchronization codes and sequentially storing the same
therein,

the frame position digitization means of digitizing
a position of a frame based on an arrangement of said codes
stored in said storage means,

the continuity determination means of determining
whether said digitized frame positions are continuous,

the counter means of counting the number of the
digitized frame positions that are determined to be
continuous,

the frame position determination means of comparing
the number of the continuous frame positions counted by
said counter means with a threshold that can be set by
an external control means and, if the result of said
comparison Satisfies a predetermined condition,
determiningthatthevaluedigitizedbysaidframeposition

digitization means is a frame position,




t he address generation neans of generating an address for storage i

buf fer nmenory based on said frane positign found by said frane ggs:?itgna
/interpolation nmeans or the frame position determned by said frane
position determ nation nmeans of the-kuffer nenory address translation
device according to the 8th invention. The 21st invention of the present
zinvention (corresponding to clainkl) is a nedium capabl e of being

processed by a conmputer, characterized in that th | U
Lg;ngak:c ng EhetEBﬁ‘piﬁFéF“esé?QFe”a’so%bP erBPaﬁg'rltotno?"%ﬁe e%bfigre?gg?i g:}ogram
of detecting an, error of ,sector .address | r ' i nel i
[ﬁad Iromt ﬁmdimli%l J(-:EI ERtnﬁéF&ﬁ% I‘FER/i%@linkg%ﬁspgéles?e%@{%nugggel nagggg
ereto, e sector address information continujt ' '
conpari ng S&teweratigRdreass j ARbFKERToRY &9tﬁ¥P9q§%§:oarﬂcg ggleﬁgﬁeggisdof

read data with said sector address informatio evi AV

det er mi ne wherariowsi fyane PosdLIQh oﬁo:ag@p%gﬁ gF’ﬁf 8?’??2{’1% i ;‘ﬁ%t (138 t? he
reliability determ nation neans. of deterpining _the reliabi | ty of said
sector addeedsigfiednhei Sanfagedrame (PRS1eLNr 8% he error detection for
sai d sector address information and the result of the. continyit
deternination tbe adduegscg@neaaanl@@smeﬁﬂér%ﬂe&?%%JI-P‘? @F’e?gﬂféstso a

for storage into a buffer memory based on said frame
position found by said frame position interpolation means
or the frame position determined by said frame position
determination means of the buffer memory address
translation device according to the 8th invention.

The 21st invention of the present invention
(corresponding to claim2l) is a medium capable of being
processed by a computer, characterized in that the medium
stores a program for making the computer serve as whole
or part of the error detection means of detecting an error
of sector address information included in data read from
an optical disk medium and having an error detection code
added thereto,

the sector address information continuity
determination means of comparing said sector address
information currently extracted from said read data with
said sector address information previously extracted to
determine the. continuity of said sector address

information, and



predeterm ned condition set by said external control neans of the sector
address information reliability determ nation device according to the 9th
/invention. The 22nd invention of the present invention (corresponding to
claim22) is a nedium capable of being? processed by a conputer,
characterized in that the nmedium stores a program for naking the conputer
:serve as whole or part of the continuity detection neans of detecting a

position where fndl LETLERGS AGPUS DERIRER; LACHEANS B et imPALAgsect of

ggéfgggl_ﬁ?drest ?nFSth o continuity of said sector Ioglca
S | rmat i.qQn e defecti.v f
g;af ec]'E ive & E?ld-tﬁlﬁglJls%Y d”ﬁ I qeg%%g:% ggﬂ&]%éé b nd h%t?%)?o!r)%gﬁggngans
i nformi ng an externa nt
the def ect Phethegasil "dQlfe‘%?ﬁ F?%ﬁ%gaﬁv. C gL i3 f'oi_jﬁ“;ta‘%‘&i ggc@%fregaafgsgec't o

e according to the 10th invention

in readout froma rewita 0

Ehyshcal adﬂﬂ%@@“Q%%%fﬁﬁFfsﬁet |&f£ q%€§ﬁ§§ﬁt8?3 %ﬁ?gkﬁg% salggggggor

esi des sai d sector | add f
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of the error detection neans of detecting an er
of the sector address information reglablllty
determination device according to the 9th invention.
The 22nd invention of the present invention
(corresponding to claim 22) is a medium capable of being
processed by a computer, characterized in that the medium
stores a program for making the computer serve as whole
or part of the continuity detection means of detecting
apositionwhereadifferenceoccursbetweenthecontinuity
of said sector physical address information and the
continuity of said sector logical address information,
the defective sector detection means of finding a
defective sector using said detected difference, and
the informing means of informing an external control
means of said detected defective éector of the defective
sector determination device according to the 10th
invention in readout from a rewritable optical disk medium
storing said sector physical address information that is

a physical address of said sector besides said sector -

logical address information included in data.




of ,sector address information that is read froman optical di '

has an error correcting code added thereto across npsectors (ﬁk:n?ﬁiggéﬁ?d
.and the error correcting code accomodated in the continuous n sectors

the sector address information divisidP means of, if said error det ecti on
nmeans detects no error in said read sector address information, finding
:the quotient of said read sector address information divided b§ t he nunber

of, i1 said sedlitr ZHER: LBYeRRPSINAL] SHBPErEaE adt 1 oy ane det oot s no
a0 d read {COREOSRRIGLRTI T o TR ohs b 1 1 AE LTl APl ot e e L ant
ggfrpitt Eéﬁ‘g%giésf‘é‘é o8 FOTPHER e B A e 2ok B S TeT RERRaa b on
ection device accordin i ' - :
o S b i T
eon i bty et el o e
The data r edaseptom adfacss: iBEPraPBLamaPan L aF The Ol PEc D saa at fon
means of generating an address :
disk medium and has an error correcting code added thereto
across n sectors (n = integer) and the error correcting
code accommodatea in the continuous n sectors,
the sector address information division means of, if
said error detection means detects no error in said read
sector address information, finding the quotient of said
read sector éddress information divided by the number of
sectors constituting an ECC block, and
the ECC block detection means of, if said sector
addressinformationerrordetectionmeansdetectsnoerrof
in said read sector address information, comparing said
quotient of said read sector address information with the
previously found quotient and determining that the ECC
block synchronization is detected if the comparison does
not result in a maﬁch of the ECC block synchronization
detection device according to the 17th invention.
The 24th invention of the present invention

(corresponding to claim 24) is a program for making the

computer serve as whole or part of the analysis means of




for storage into a buffer menory based on a result of said analysis of the
buf fer nmenory address translation device L according to the 1st invention.
The 25th invention of the present invention (corresponding to claim25) is
“a program for making the conputer serdie -as whole or part of the readout
means of reading a frame synchroni zation code added to data read from an
optical disk nedium the storage neans of encoding said read frane

synchroni zatign codes and sequentially stqQring. SRR i | Peafihe frame
posi ti on dRBRLYZHMDA %Bﬁgr l&ag}i’t(?%ipr?gtq—'éaﬂg&g‘l%?i on ofmtaagﬁ:gms Based on
an arrangenent of said cqodes .stored in said staor A0S SRRt NUity
det er i nat F‘-é‘ﬁn\”ré&nQP&flc@gt gﬂﬁknf“ﬁ&l%éf’ﬁgpo §‘|t %I oIt ze% ?ir% posi tions
are continuous, the counter neans of count.ing the r h Koi tized
frame posi 8 dataipRsihiende? KSTESPIHHE Jfb%[‘f‘?%%tr}smg’f 8%%% ??gtrire
position determ nation neans of, iggﬁg{jn tﬁg nunber of the continuous
frame posi firoms ssoidhteptbgalsdis Jé’r“‘['rre%'ﬁ with a threshold that can be
.set by an external control nmeans and, if the result of said 8ggg§ri son

u

satisfies a pretibecadireasaprerabion %@%?H%Hﬁ&%ﬁeﬁ”ﬁ@r\/%ﬁi Fgitized

by said frane position .
y for Fs;torage into a buffer memory based on a result of said

analysis of the buffer memory address translation device
according to the 1lst invention.

The 25th invention of the present invention
(corresponding to claim 25) is a program for making the
computer serve as whole or part of the readout means of
reading a frame synchronization code added to data read
from an optical disk medium,
the storage means of encoding said read frame
synchronization codes and sequentially storing the same
therein,

 the frame position digitization means of digitizing
a position of a frame based on an arrangement of said codes
stored in said storage means,

the continuity determination means of determining
whether said digitized frame positions are continuous,

the counter means of counting the number of the
digitized frame positions that are determined to be

continuous,




digitization neans is a frane position, the frame It [ [

ati a f : , posi tion interpolation
means of, if the condition is not satisfied in said frame positPon

_determ nation nmeans, carrying out interpolation based on a previous frane
position for which the condition is-s##isfied to find a frame position
:ngu;Pe addr ess geneéatlon means of generating an address for storage into
X er menory based on said frame position found by said frane I ti

i nterpol ation nmeans_ or the frane ' / posttion

oo ceterains e 988 Wb L ST e o
vt on- Ehevilendi e G die EEafl SNt Bt
o151 sPesieninbf oS it bt Sha PR T
ggnpé??n;efg?dﬁ}?ﬂ%?%aggfzzs@t Wfﬁf?iﬁl {(-:ur rggt F;%u?i%[;g?egeﬁpzmogai d,

read data wianpariksenseatssiigd & PLeHFFE+BR%HFE 'extracted to

determne the continuity of said sectqr addre ' '
reliabili t;dam:anmhagitmatrba@s\@lugétiaiﬂﬁirﬁ@égy 41 QT Pos 1R e

digitization means is a frame position,

the frame position interpolation means of, if the
condition is not satisfied in said frame position
determination means, carrying out interpolation based on
a previous frame position for which the condition is
satisfied to find a frame position, and

the address generation means of generating an address
for storage into a buffer memory based on said frame
position found by said frame position interpolation means
or the frame position determined by said frame position
determination means of the buffer memory address
translation device according to the 8th invention.

The 26th invention of the present invention
(corresponding to claim 26) is a program for making the
computer serve as whole or part of the error detection
means of detecting an error of sector address information
includedindatareadfrmnanbpticaldiskmediumandhaving

an error detection code added thereto,




~the reliability of said sector address information based on the result of
the error detection for said sector address information and the result of
the continuity determnation for said sector address information with
‘reference to a predeterm ned condit+ dB set” by said external control neans
of the sector address information reliability determ nation device
according to the 9th invention. The 27th invention of the present
i nvention (corresponding to clain127€ i s a.program.for. mking the
conputer serve bBewmser&odr asidress iR OEHﬁFFﬁ@i%féﬁﬁQﬂi?%n nmeans of
detecting a position where a difference occurs .getmegn t he (Ngénuity of
sai d sect odeeyainat omrveans; pfo CAMRB RS EHE EGRECHUIART S1°%ai d sect or

| ogi cal address information, the defective sector.gFtectign neang of
finding a igdcsmattoRciprenslygeskrgcairon § FepcedatAqvithe

inform ng means of informng an external, control,neaﬁs of saig ggkected

def ecti ve sedibsestanadidressiibformasdan Pratins hhieBhr8etele ™ ccor di ng
to the 10th invention in readout froma rewitable optjcal disk nedium
storing saidétsemine pblyei cantiawidss ofhisrhdt seatPRapddress physi cal

address of said sector besides said sector |ogical address information

i ncl uded i irdadmmatben 28&hdi nventi on of the present invention

(corresponding to claim28) is a programfor making the’ o
the reliability determination means of determining
the reliability of said sector address information.based
on the result of the error detection for said sector address
information and the result of the continuity determination
for said sector address information with reference to a
predetermined condition set by said external control means
of the sector addfess information reliability
determination device according to the 9th invention.

The 27th invention of the present invention

(corresponding to claim 27) is a program for making the

computer serve as whole or part of the continuity detection
means of detecting a position where a difference occurs
between the continuity of said sector physical address
information and the continuity of said Sector logical
address infdrmation,

the defective sector detection means of finding a
defective sector using said detected difference, and

the informing means of informing an external control

means of said detected defective sector of the defective



copput er -serve as whole or part of the error detection ne [

. par _ ans of detectin
an error of sector address information that is read froman optical diskg
medi um and has an error correcting code added thereto across n sectors (n

= integer) and the error correctingjdbbe‘acconnndated in the continuous n
sectors, the sector address information division neans of, if said error
.detection neans detects no error in said read sector address information

oo ner ot 5ol S PRytEY BePEEY ot Etn ol
reare et odF A in o 44 Elfo Fen A EELTR ARCEE AR MR B B
o St e e Sl L R T e
synch on - et el e Sl o ST R o
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synchroni zation pattern and data en blgggareco I tion of.gndata position

i ncl uded in t heThet 28thad et 00 opf | EAR BFSE Sty NG .

(corresponding to claim 28) is a program for making the
computer serve as whole or part of the error detection
means of detecting an error of sector address information
that is read from an optical disk medium and has an error
correctingcodeaddedtheretoacrossnsectors(n=integer)
aﬁd the error correcting code accommodated in the
continuous n sectors,

the sector address information division means of, if
said error detection means detects no error in said read
sector address information, finding-the quotient of said
read sector address information divided by the number of
sectors constituting an ECC block, and |

the ECC block detection means of, if said sector
address information error detection means detects no error
in said read sector address information, comparing said
quotient of said read sector address information with the
previously found quotient and determining that the ECC

block synchronization is detected if the comparison does




anal yzed, and the data read fromthe optical disk medium is accurately
stored in a buffer nmenory. According to the present invention, even if an

abnormality in the various synchroni zation detection and
"signals is caused by factors such as &5 fingerprint or scratch on the
di sk medium an accurate data storage address in the buffer
-can be generated, and when data is to be read fromthe optical disk

def ective sector inf t] RdgvhRengimh za 1 8hi abl e
Lo daBast | T i RCBEPPor T M o B g e

erated wi thout the

opti cal

medi um havi n
data storaf€

menory can be ge

i nt erpol ation
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need for acquirin the defective sectqQr.i r i OF [ eadi na t he
dat a fronﬂgﬁ@c&ﬁ?qrb eyice ﬁg'&‘f/)a'%lngg%_o :S%Iée)f%h Pnbehei®d eadi ng

Figure 1 is a block dia

scription of the Draw ngs

gram show n optical di B} di,gg to a
first embodi mentows PﬁeQQQ£ﬁ§ﬁ°ni&@gﬂ??oﬂFeﬁﬁggr3 %H#%ﬁ%?@%ginggranlfor

illustrating generation of a data storage address in a buffer nenory

accordi ng desamidedsst enbodi ment of the present invention; Figure 3 is a

bl ock diagramfor illustrating a frame processing and sectqr ocessi ng
accordi ng to th&hei opiticadhotisendr s¥Vet RECHT q?ﬁV&% iBﬁgSEB%ure 4is a
bl ock diagramfor illustrating an ECC bl ock rocessin%_aacordiqg to the
first embodinwerttiopnthe characterized in that a synch onizatio

pattern and data enabling recognition of a data position
included in the data read from an optical disk medium are
analyzed, and the data read from the optical disk medium
is accurately stored in a buffer memory.

According to the present invention, even if an
abnormality in the various synchronization detection and
interpolation signals is caused by factors such as a
fingerprint or scratch on the optical disk medium, an
accurate data storage address in the buffer memory can
be generated, and when data is to be read from the optical
disk:mediunlhaving'defective sector information recorded
therein, a reliable data storage address in the buffer
memory can be generated without the need for acquiring
the defective sector information before reading the data

from the optical disk medium.




present invention, Figure 5 is a block diagramshowi ng a frane position

detection block and frane position reliabilit ' '

. ( . \ y . determ nation bl ock
~according to the first enbodiment of the present invention; Figure 6 is a
bl ock diagramfor illustrating an ID 2tldability determ nation bl ock

according to the first enbodi ment of the present invention; Fi "
_ on; Figure 7 shows
:a data structure of a DVD according to the first enbodi nent ofgthe pr esent

invention; Figure 8 is a.tabl oW ., correspondence between a frane
fﬁgcplrﬁglt Zgﬂ; i %%C%Jf‘ﬂtiﬁo?r Qﬁe%gs?np&%ﬁ%%g%l on 27 signal according to
fir odi nent of the present ,.inventiqn: Fi ] . Labl
tshO}[/\Ahngf a cgreﬁﬁ@ﬂ&@néel& a éfas@odé&%&‘&} gglsd%i;'#%;gr\%%@%c??aﬁ%ggccgrdi ng
o the first embodi ment of the present invention; Eigyre QD). is a tab
showi ng a cavives ReeRAAENG! t0sagddddly Wi&e(}gi & \%I“Ieh 2R 2 ©
( : _ ect or

according to the first enbodinment of the present invention; Figure 9(c) is
a tabl e shamvweptal@®dt r espondence of a decoded address value with an ECC

z'o"?;i) Mohons o Eéauae SimmbUPEKe APERBEQ A LuPEERFANAAPIEE SRy fo o
ef ect managenent net hod of
of a data storage address in a buffer memory according
to the first embodiment of the present invention;

Figure 3 is a block diagram for illustrating a frame
processing and sector processing according to the first
embodiment of the present invention;

Figure 4 is a block diagram for illustrating an ECC
block processing according to the first embodiment of the
present invention;

Figure 5 is a block diagram showing a frahe position
detection block and frame position reliability
determination block according to the first embodiment of
the present invention;

Figure 6 is a block diagram for illustrating an ID
reliability determination block according to the first
embodiment of the present invention;

Figure 7 shows a data structure of a DVD according
to the first embodiment of the present invention;

Figure 8 is a table showing a correspondence between

a frame synchronization code and a frame synchronization




skj pping only a defective sector according to a second |
g _ ( enbodi nent of the
present invention; Figure 10(b) shows a-structure of ECC bl ocks that is

witten according to a defect sector nanagenent nethod of ski
) _ _ : I ng an ECC
bl ock including a defective sector -acbrding to the second enggdi%ent~of e

the present invention; and Figure 11 is a bl ock di agram show ng defective

:sector detection nmeans according to the second enbodi nent of the present

i nvention. Description of Sypbo 28.- 10 (P [ i ndl
motor 103 sascﬁaclalaqﬁ@k%nioﬁ%{%ﬁ?i gi‘rﬁ%p%é“?g’sdslﬁ‘%mgl%%ké}%/g%réggf}gpbl ocE
106 Buffer nmenory 107 Controller block 108 Control mcroconputer 109 Host

ii% k;rgggﬁgrﬁgﬁfﬂggtiggﬁ L?LLﬁcted light 112 Spindle notor control signa
si gnal processiﬁégmngjggﬁkj%§”£d€§3£éoghg%g%%la;g%f%égﬁ%nggﬁﬁﬁerRF
a decoded address value with a frame according to the first
embodiment of the present invention;

Figure 9(b) is a table showing a correspondence of
a decoded address value with a sector according to the
first embodiment of the present invention;

Figure 9(c) is a table showing a correspondence of
a decoded address value with an ECC block according to
the first embodiment of the present invention;

Figure 10(a) shows a sector structure of a disk that
is written according to a defect management method of
skipping only a defective sector according to a second
embodiment of the present invention;

lFigure 10(b) shows a structure of ECC blocks that is
written according to a defect sector management method
of skipping an ECC block including a defective sector
according to the second embodiment of the present
invention; and

Figure 11 is a block diagram showing defective sector
detection means according to the second embodiment of the

present invention.
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bl pck 116 Signal between RF signal processing block and controller block
117 Signal between servo bl ock and controller block 118 Signal between
buffer nenory and controller block 119 Signal between control
“m croconputer and controller block 1238 Si gnal between host and controller
bl ock 121 Signal between control mcroconputer and RF signal processing
:block 122 Signal between control mcroconputer and servo block 29 201 Byte
counter 202 Frane synchronization counter value address translation
decoder 2030low Op#acalp Heftt e62VP} ans| ati on decoder 204 Adder/subtract er
205 1D high order bit address translation decoder 206 Adder 211 ID

i nf or mat i oA0&or r §ppasdiendgQtPHat a requested by host 109 212 Positi onal

information on start of storage into buffer nemory 106 213 In-frane

address 2140BCC Pptdicadop¥¢IaRl i nfornmati on 215 Buffer menory storage
addr ess

104 RF signal processing block

105 Servo block

106 Buffer memory

107 Controller block

108 lControl microcomputer

109 Host

111 Irradiation light and reflected light

112 Spindle motor control signal

113 RF signal

114 Optiéal pickup control signal

115 Signal between RF signal processing block and servo
block

116 Signal between RF signal processing block and
controller block

117 Signal between servo block and controller block
118 Signal between buffer memory and controller block
119 Signalbetweencontrolmicrocomputerandcontroller
block

120 Signal between host and controller block

121 Signal between control microcomputér and RF signal
processing block

122 Signalbetweencontrolmicrocgmputerandservoblock




301 Channel data parallelization block 302 Franme synchroni zati on signal
generation block 303 Data denodul ati on bl ock 304 Data denodul ati on bl ock
305 Frame synchroni zati on detection block 306 Sector synchronization
“interpolation block 307 Frame synchy arti zati on counter bl ock 308 Frane

posi tion detection block 309 Sector synchronization signal generation bl ock
.310 Frane position reliability determnation block TH S SHEET HAS E, | EEN
REPLACED 30 311 Frane synchroni zation counter value address translation
bl ock 321 @8dnneBy#g&t £OWRParal | el data 323 Franme synchroni zation signal

324 Frame synchronization code signal 325 Sectaqr c Lzation signal
326 Sector2§¥nchF@ﬁﬂ@aﬁﬁﬂ?h?ﬁ%&bgFéPpoﬁogi A V%éggAgég?éég frame
position signal 328 Franme position detection result adoption signal 329

Franme posi tiremssliatnien 3decedgie synchroni zati on code arrangement OK si gnal
331 Sector synchronization signal )
203 Low order ID address translation decoder

204 Adder/subtracter

205 ID high order bit address translation decoder
206 Adder |

211 ID information corresponding to data requested by
host 109

212 Positional information on start of storage into
buffer memory 106

213 In-frame address

214 ECC block positional information

215 Buffer memory storage address

301 Channel data parallelization block

302 Frame synchronization signal generation block
303 Data demodulation block

304 Data demodulation block

305 Frame synchronization detection block

306 Sector synchronization interpolation block

307 Frame synchronization counter block

308 Frame position detection block

309 - Sector synchronization signal generation block

310 Frame position reliability determination block
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332 Frame address 333 Denodul ated data 334 Byte clock 401 ID regeneration
bl ock 402 ECC bl ock synchroni zati on detection bl ock 403 ECC bl ock

synchroni zation interpol ation bl ock 404 Sector synchronization counter
"block 405 ID reliability determ nati-otbl-ock 406 ECC bl ock synchronization
generation block 407 ID information address translation block 411 ID
-acquisition signal 412 ECC bl ock synchroni zati on detection signal TH' S
SHEET HAS ; EEd ( REPL~' ~SED 31 413 ECC bl ock r Ok Lon

i nterpol at BéA si Ghame B¥YRC %ﬁ%F%%%tSPuggggégéxgﬁgna %ﬁ%bAddress

reliability OK signal 416 H gh order address determnation result signa

417 CurrentIBPS| tRIec i gnal 418 ECC bl ock synchroni zation signal 419
Sect or address 420 ECC_bl ock address 501 Frane synchroni zati on code
encodi ng r8dilst efhanned2 d&tde synchroni zati on code encodi ng register B

503 Frame synchroni zati on code position detection
'+ 322 Parallel data

323 Frame synchronization signal

324 Frame synchronization code signal

325 Sector synchronization signal

326 Sector synchronization interpolation signal

327 Absolute frame position signal

328 Frame position detection result adoption signal
329 Frame position signal

330 Frame synchronization code arrangement OK signal
331 Sector synchronization signal

332 Frame address

333 Demodulated data

334 Byte clock

401 1ID regeneration block

402 ECC block synchronization detection block

403 ECC block synchronization interpolation block
404 Sector synchronization counter block

405 ID reliability determination block

406 ECC block synchronization generation block

407 ID information address translation block

411 ID acquisition'signal

412 ECC block synchronization detection signal
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decoder, 505 Frane synchroni zati on code arrangenent OK counter

position detection result adoption deterningtion circuit 511 (ﬁ??)rLaPEane
_synchroni zation code signal 512 (n-2)th frame synchronization code signa
513 Frame position determ nation condidlion 521 Franme synchroni zati on code
arrangenment OK count signal 601 Address conparator A 602 Address
.conparator B 603 Address reliability condition determ nati on decoder 604
Sel ector 605 Increnenter TH S SHEET. REPLP1

regi ster 6413addFESs PAGFoMCb R hf 8 ma %§¥3)l§?féﬁqﬁgg?§?ghnlQ?gna
413 612 Error detection result conB nent of. ID.nformation of ID
acqui si ti o#1di gndbseilyte) FegeRes 8EF?§bFHQR?%knern1nation condition 614

Address continuity determ nation.signal 618 A i
619 Currenﬂléddréddnaﬁﬁxﬁekﬁﬁgibiﬁg OK Signé¥"ess expected val ue signa

416 High order address determination result signal
417 Current ID information signal

418 ECC block synchronization signal

419 Sector address

420 ECC block address

501 Frame synchronization code encoding register A -
502 Frame synchronization code encoding register B
503 Frame synchronization code position detection
decoder

505 Frame synchronization code arrangement OK counter
506 Frame position detection result adoption
determination circuit

511 (n-1)th frame synchronization code signal

512 (n-2)th frame synchronization code signal

513 Frame position determination condition

521 Frame synchronization code arrangement OK count
signal

601 Address comparator A

602 Address comparator B

603 Addressreliabilityconditiondeterminationdecoder
604 Selector

605 Incrementer




1101 Physical ID retaining register A 1102 Physical |ID retaini [

B 1103 Increnmenter A 1104 Subtracter 1105 ID ?etaining regist;pg &iggster
_Incrementer B 1107 Conparator 1108 Defective sector detector 1111 ID
regeneration signal 1112 Physical |-D3gnal 1113 Physi cal | D acqui sition
signal 1114 Physical ID signal 1115 Physical |D expected val ue signal
-i%ég Puzggr of ?ZTECELEE sectors 1117 ID signal 1118 ID expected val ue

al v T HAS REPLACED 33 1119 ID continuity s
Def ective 686t or IBet&EAIIHRY gre?1SB8St Mode for Carrying Cu¥ thgn?Lvéﬁf?on

As an exanple of th i ' - ; - :
}fOﬁ?:;agggfggfdg%ffﬁgéfgg%£95§¥§gék%EEEgg?gﬁggg%bﬁgeg?&“%f%?%%%iggtgeyggg

signal 413

612 Error detection result component of ID information

of ID acquisition signal 413

613 Address reliability determination condition

614 Address continuity determination signal

618 Address expected value signal

619 Current address selection signal

1101 Physical ID retaining register A

1102 Physical ID retaining register B

1163 Incrementer A

1104 Subtracter

1105 1ID retaining register

1106 Incrementer B

1107 Comparator

1108 Defective sector detector

1111 ID regeneration signal

1112 Physical ID signal

1113 Physical ID acquisition signal

1114 Physical ID signal

1115 Physical ID expected value signal

1116 Number of defective sectors

1117 1ID signal

1118 ID expected value signal
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mediuminto a buffer nmenory is generated and that even if an abnormality
occurs in various kinds of synchronization indicating a beginning of a data
unit due to various factors such as a fingerprint or scratch on the
“optical disk nedium the address used ¥br- accurately storing the data read
fromthe optical disk nmediuminto the buffer nenory can be generated by
.analyzing the data read fromthe optical disk nediumand grasping a

positional relationship between,t heldat a read fromthe optical disk
medi um and 1dd®a pPeFPRsMP st BrBWITM At he buffer nmenory. As an exanpl e of

the present invention, an optical .disk.drive,.i aracterized in that
neans of aRdldPzi ﬁ&feﬂté‘@atsge?‘é%ﬁ @?iﬁﬁcﬁﬁgnoﬁli{ha@di sk mediumis to

anal yze the sector identification information read fromthe optical disk
medium As an exanple of the present invention, the optical disk drive is

characterized in that the neans of anal zingrl the.data read fromthe
optical di BestediedeEoroCarzvyng fiits ‘éF%E YRB1OErW REPLACED 1 34 the

frame synchroni zati on code read fromthe optical disk rmediu n
exanpl e of the psea@nteiﬁam@rﬁi@ﬁ,tlﬂﬂepﬁﬁﬁﬁg‘lt lﬁé’ﬂ?%dr%ﬁs%}:ﬁ\%&ation
devi ce conprises neans of ) .

rrpdisk generation device is characterized in that an address

used for accurately storing data read from an optical disk
medium into a buffer memory is generated and that even
if an abnormality occurs in various kinds of
synchronization indicating a beginning of a data unit due
to various factors such as a fingerprint or scratch on
the optical disk medium, the address used for accurately
storing the data read from the optical disk medium into
the buffer memory can be generated by analyzing the data
read from the optical disk mediumand grasping a positional
relationship between the data read from the optical disk
medium and data previously stored in the buffer memory.

As an example of the present invention, an opf.ical
disk drive is characterized in that means of analyzing
the data read from the optical disk medium is to analyze
the sector identification information read from the
optical disk medium.

As an example of the present invention, the optical
disk drive is characterized in that the means of analyzing

the data read from the optical disk medium is to analyze

BEEN
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readi ng sector address information added to the data read from '

di sk medi um means of determning the reliability of the sectortggdsgggcal
information read by the above neans, means of interpolating the sector
address information for a sector the ¥fctor address information for which
Is not determined to be reliable, nmeans of selecting the information
-generated by the above neans of reading sector address information or the

information_ interpol ated by .the above i 0, |

_ . ] t ect or
addr ess i nt8enhrRBEe SYRE ao‘i‘l%%r?ecf%?i%n%;acg%ra d?égsé)ﬁ?%?g%tgfgge in the
buffer nenory based on the above selected information, and can accurately

generate afegddi®ss f or storage of the data read fromthe optical disk

medi um i nt t he buff i :
The buffor momoRy a8 GGt b I8 det BPeRaaP AT LI, nEhs R U Eten i1 an-

abnormality occurs in various Kki.ngs f hres'S /i or Aty on even it an

or . _of ,synchr . IL.ndi.cat i

gggrg;?glhng @ﬁ?%t?@@ﬁ?ﬁz GE@WS&E\(}%(?%Lge%%é?OE@@%éﬁ%%S n{agj%ﬁg%?gr?nt or

: h on the optical disk medium_As ap.exa o [

i nventi on, nerdiRarEeRfor &&%F%?ﬁi%{bf?magéppa%ﬁﬁlggyé%f ga}z&gt?‘%radaddr ess
35 information of the buffer nmenory address translation 93{5 ey sector
addr ess i nfiororatthe pptirkaladisk AAQd1IPR ¢ AEANS O&Jet Y%A er%ort in the

sector address information by using an. error, det '
reliability of the ysectorg address infeorén({é J?gncgéjgdW%%et o the

above means, means of interpolating the sector address
information for a sector the sector address j.nformation
for which is not determined to be reliable, means of
selecting the information generated by the above means
of reading sector address information or the information
interpolated by the above means of interpolating the sector
address information, and means 'of generating an address
for storage in the buf fer memory based on the above selected
information, and can accurately generate an address for
storage of the data read from the optical disk medium into
the buffer memory by generating the address for storage
into the buffer memory using a reliable sector address
information even if an abnormality occurs in various kinds
of synchronization indicating a beginning of a data unit
due to various factors such as a fingerprint or scratch
on the optical disk medium.

As an example of the present invention, the means of

determining the reliability of the sector address




sector address information. As an exanple of the present inv

~ means of determning the reliability of the sectgr addr ess eP;;gpﬁatPgn of
_the buffer nenory address translation device for sector address
“information is characterized in that 3% deternines continuity of the
address information when the current sector address information coincides
.wth the value of the previous sector address information plus 1. As an

exanpl e of the present ipvention,_the o) Ckli t igH or [
. . mat
?ﬁPg;ﬁ;EEOE?;SHBEﬁEéEESEE Eﬁﬁdgﬁéfefhglsec orJ%.dgégsEF%?ggﬁg?fgi or thgn
nerat e t he ns of . hng ot kG 38cd
the buf fer d@’m} ek sWet FanPaan HLTEERE Son ds Bhaaer fadaces  of
ormation is characterized in that it analyze idd
reliabilitynf Grhétﬂwel%e‘é?'éﬁc‘éédﬁé‘s§rirrﬁrorlr&?‘?%% $88&B?e§gbra$e§ ée)negI er nal
control means and the result of reliabili ycﬁfner | LY d P o BReSECT OF
i nf or mat i oAnfereatlen Y Ul R b LAY 8839 ]quhg:ntol onaqao cge oseﬁgct ed. 36
As an exanmple of the present invention, the sector address i nf or mat i on

reliabilitpeddtar mddress dafod@atd@pri ses neans of detecting an error of

sector address information read fromthe opti [ '
det er ni ni ng t heAsoanhi exampler Otfh‘éhgelé{f%Feﬁﬁgilﬁg’glntqloshk' THE HladF3E

determining the reliability of the sector address
information of the buffer memory address translation
device for sector address information is characterized
inthatitdeterminescontinuityoftheaddressinformation
when the current sector address information coincides with
the value of the previous sector address information plus
1.

As an example of the present invention, the means of
selectingtheinformationgeneratedbythemeansofreading
the sector address information or the information
generated by the means of interpolating the sector address
of the buffer memory address translation device for sector
address information is characterized in that it analyzes
the condition of reliability for the sector address
information required by the external control means and
the result of reliability determination for the sector
information to determine the sector address information

to be selected.




i nformati on based on the result of the conparison between the currently
read sector address information and previously read sector address
informati on and the condition set by the external control neans, and neans
"of determning the continuity of the s3tor address information in
cooperation with the neans of detecting an error of sector address
.information with reference to the condition set by the external control

nmeans, and, even if there.is an ror | e.sectqr. dr pation
due to various Racebr exEHaLh b %g%rr?)??ﬂg 6Pv$%‘(r%altoqﬁ on t éé(f:g%tlcal
di sk nmedium can determne the reliaRiljt f,the I
i nf or mat i oeddregreckrfernpiiophée l%/Y (?Wéeg?‘%glg%ég)t ec{ i'on ?or t he
sector address information and the continuit of t Segg&f ﬁggéggs

I ro

|nfornatlowqmnHESQStm@aeﬁnﬁﬁtd@ﬁe§&ﬂqg/QQN? nmeans. As an

exanpl e of the present invention, |n readout J Lewit optd cal
di sk medi urhrstarmagiphyseedl freactée 4& Hﬂ??ﬁﬂmadﬁgaﬁfogg

physi cal sector besides the sector address |nfornat|on(?dded to data, a 37
defectlve:ﬁaﬁermﬂniegnthatﬂ@ﬁﬁkﬂq%ﬁyd%ﬁth§e§eﬁ§%£sqg TtYecting a
position where a difference occurs between the continuity L % égpy5|cal
sect or addrissBormabiontbasedapm the resitltheift 'y'*thC?II‘}Ba§é5t°61r G

information, nmeans of storing the physical sector address information for
the currently read sector address information an

previously read sector address information and the
condition set by the external control means, and means
of determining the continuity of the sector address
information in cooperation with the means of detecting
an error of sector address information with reference to
the condition set by the external control means, and, even
if there is an error in the sector address information
due to various factors such as a fingerprint or scratch
on the optical disk medium, can determine the reliability
of the sector address information by checking that the
result of the error detection for the sector address
information and the continuity of the sector address
information satisfy the condition set by the external
control means.

As an example of the present invention, in readout
from a rewritable optical disk medium storing physical
sector address information added to a physical sector

besides the sector address information added to data, a




which a difference occurs between the continuity of the hysi

address information and the continuity of the gector addfeg: ?ﬁ#o?ﬁgtﬁgn
_means of detecting the nunber of physical sectors existing between the ’
continuous pieces of sector address-idformation, and nmeans of i nform ng
the external control neans of the detection and storage, and can detern ne
-Tgﬁogﬁ;?ctlve Zector by checking the difference between the sector address
ot oct ve Sedesit ¥R R ToRe bt haF SO o aSyy e b g S et REatiese s o2

di sk medi um havi ng the defect.ive sect (r)revI oust Eggi(; (uéno( |§ th{f@opt : (r:1a| As

:gdtraégrsrp: ﬁf@ftqofr'e‘-rb‘i e%eﬂ?ﬁll FEMt |Wcs5’r\°'r% H® %g%fgl nui tcy ; F} eg%ysigggl sect or
ormation is cha t d

Fhe byt e Sontanuidar oL R HaL AN, 5 aéﬂ’s’ %igﬁ%%é%q?fnﬁmﬁﬁléh Lot

t he physical sector address |nfornat|on re

storing t hanstehesepphyeityiot thesfctigp el ?rﬁ%?‘%\éq' e a5 yglniaIOf
sector address information that is determn Q{;E y tol%e nmeans
TH S SHEET ofAS tEvingEPhAcPbYSicagls S@Ftget éa‘gﬂ?& the physi cal

sector address information, and neans of co rin
physi cal sedtigch aldtieEEeraneenaccys s \H%‘W’Q%ﬁp %ﬁ?pgmﬁti%r & ofPt R ous

. physical sector address information and the continuity
of the sector address information, means of detecting the
number of physical sectors existing between the continuous
pieces of sector address information, and means of
informing the external control means of the detection and
storage, and candetermine the defective sector by checking
the difference between the sector address information and
the physical sector address information even when the
defective sector information is not previously acquired
in the optical disk medium having the defective sector
information recorded therein.

As an example of the present invention, the continuity
of the physical sector address information is
characterized in that it comprises means of reading the
physical sector address information, means of detecting
an error in the physical sector address information read
by the above means, means of storing the previous physical
sector address information of the physical sector address

information that is determined to be reliable by the means




physi cal sector address information, and determ nes the continuity of the
physi cal sector address that is determned to be reliable by the neans of
detecting an error in the physical sector address infornmation. As an
“exanpl e of the present invention, the 3®ntinuity of the sector address
information is characterized in that it conprises neans of reading the
.sector address information, neans of detecting an error in the sector
address information read b

! y the ahove .neans, neans rq e previous
sect or addPdsSataREiREi 3R SFrPﬁel%gzé}eorpr}%%}%gg F% groriria%déinl% %t i s :
determined to be reliable by the ans_of det ecti r | e sector
addr ess i niovEaamaiionndaRdaneass g%nﬁ&?“ipﬁdflﬂ%%ﬁ%%e‘%&%r&ey\sl)#%tgo{slgctor
address information with the current, ector.addreﬁgtkﬂﬁgr 4 and

'S de

det er mi nes phiys icmt | 9RFEYT BAKRS S IR IYHF QB WE erm ned to be

reliable by the nmeans of detecting.,an error,in the ,sector re
i nf or mat i ophyssical s@ebPs BRdrRespleLormatine i3nd ﬁ#ﬁ@ﬁ@gﬂgso?ﬁe

detecting a position where a difference occurs agﬁmeen the continuity of
the physi cajorsnweitudafeshe; Pharskaadbrseghart AEAXESS Ay B the sector

address information is TH S SHEET HAS ']) EW REPLACED %? chguacteg{zed in
that it detdstermhaed: hor beamelkighpleabyt fhe means of detecting 4

error in the physical sector address information.

Asanexampleofthepuesentinvention,thecontinuity
of the sector address information is characterized in that
it comprises means of reading the sector address
information, means of detecting an error in the sector
address information read by the above means, means of
storing the previous sector address information of the
sector address information that is determined to be
feliable by the means of detecting an error in the sector
address information, and means of comparing the stored
previous sector address information with the current
sector address information, and determines the continuity
of the sector address that is determined to be reliable
by the means of detecting an error in the sector address
information.

As an example of the present invention, the means of
detecting a position where a difference occurs between
thecontinuitycﬁfthephysicalsectoraddressinformation

and the continuity of the sector address information is
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of , physi cal sectors for which the physical sector address information is
determ ned to be continuous between two continuous sectors for which the
_sector address information is determ ned to be continuous, and detects the
physical sector having no user data fetdrded therein. As an exanple of the
present invention, the means of storing the physical sector address
.information for which a difference occurs between the continuity of the

physical sector address.n I t Lpyi

address nfamtqw%eéﬁa%E%%?ﬁ%%ﬁ%“&%ﬁ?&ﬁ%%?'éxye AR BRI ector
I nformatigon of t I cal , . '

ot or mat | O ESPAYRACa S8EROT e MhHCRst B PRERY PRtoreOERE GaaEe R T,

the present invention, the neans of  detectin he nu f '
sectors exiigfigrnaeioBehs fiﬁéeé%‘lfﬂt‘}erfao“éop}ggcggn -'g]eoc"%rg(;reg% d?ggé/%%al

information is characterized in that, it recognizes th er of physical

Egczgrts. forCQMrﬁJdgllcfth% §ﬁ9§P€§Ib foxct l%d*f}égsg?ﬁ%fi’lrrr&dﬁior%g?s det elrom'yned to
ntinuous and that exist between the two continugus_seac whi

the sect or iaftbessatipnf sendetexminahita rh%(?d”ito“b'éoﬂﬁht?ﬂao§§£agg on e

exanpl e of the present invention, the ECC bl ock synchrani ' .det [
devi ce comities phyasarsl sfectyar davig 1P BEEST SBFaséﬁ?8F8§@é€§|§ggilgﬁo$ﬁ; iO(r)]n

that is 40 read froman optical disk medium,in which
. .ch an.e
As an example of the present invention, r}:her méans -of

storing the physical sector address information for which
a difference occurs between the continuity of the physical
gector address information and the continuity of the sector
address information is characterized in that it stores
the physical sector address information of the physical
sector for which the sector address information of the
present invention is not continuous.

As an example of the present invention, the means of
detecting the number of physical sectors existing between
the continuos pieces of sector address information is
characterized in that it recognizes thé number of physical
sectors for which the physical sector address information
is determined to be continuous and that exist between the
two cbntinuous sectors for which the sector address
information is determined to be continuous.

As ah example of the present invention, the ECC block
synchronization detection device comprises means of

detecting an error of sector address information that is



correcting code is added thereto across n sectors (n = integer) and the
error correcting code is acconmodated in the continuous n sectors, neans
of, if the error detection neans detects no error in the sector address
“information, finding the quotient of-"4{G@he read sector address
information) / (the nunmber of sectors constituting an ECC block)", neans
.of storing the quotient of the sector address information found by the

above neans, and neans of, .if_ the peans d b of sector
address i BPECnEGh Het RELCAY Eﬁﬁ&‘q%Q#QEa%%??%%?Hsggtgﬁ&ggaress

I nformation, conparing the quotigent. of the se r..ad lnfo Lion
stored i n ERETESHT N IeARSewith q;ﬁﬁ%ﬁﬁtgqﬁg Pg%t%én (ﬁ&géniﬂ?ng t hat

t he. ECC bl ock synchroni zation is detected if t orRAry t

result in &WﬁﬁQﬁE)aﬁﬂde§Eﬁ PFQQE;q&ff%ﬁB%Rgsgﬁg%rgﬁﬁfgi|on 8§§tF§st by
various factors such as fingerprint or scratch _on the.qpti i sk medi um
| oss of daﬂ@-&&?tﬁpﬁﬁﬁﬁE@Hg Bysﬁﬁqﬂf§¢m9%ﬁﬁ§i8§{ &? ¢%@hg9?§§§ sect or

address information) / (the nunber of sectors.constitut] e bl ock) "
to detect dedatcioneRaBFndGFATIINSIES an e gﬁﬂ%éé#g%ﬁ%dpreggnt

i nvention, the buffer nmenory address translati ,ﬂqégce co riﬁ%%rneans of
readi ng a finfirermybianenfiading e ddatders @it a (M T¢7anPEhe8pti cal

di sk medi um storage neans of encoding - 41 the frane %chprgnkzation
codes read address anfarmakhen) / (thenumber of sectors constitu ing

an ECC block)”, means of storing the quotient of the sector
address information found by the above means, and means
of, if the means of detecting an error of sector address
information detects no error in the current sector address
information, comparing the quotient of the sector address
information stored in the above means with the current
quotient and determining that the ECC block
synchronization is detected if the comparison does not
resultinanwtch,andeveniftheECCblocksynchronization
is lost by various factors such as fingerprint or scratch
on the optical disk medium, loss of data can be reduced
by using the quotient of'"(the read sector address
information) / (the number of sectors constituting an ECC
block)” to detect the ECC block synchronization.

As an example of the present invention, the buffer
memory address translation device comprises means of
reading a frame synchronization code added to data read

from the optical disk medium, storage means of encoding




and sequentially storing the same, the nunber of codes stored in the
storage nmeans being capable of being set by an external control neans
~nmeans of digitizing a frame position based on the arrangement of the codes
stored in the storage neans, neans -of4ldetermi ning whether the val ues
obtained by digitizing the frame positions by the above neans are
.continuous, neans of counting the nunber of the frane positions determ ned

i nuous. .
Cont | nuoUS ther &RENRSHIARCORHBRERA Ty SRS ARGVE Toans W ih s Throshold -

the above ans with a threshol d

that can be set by the. external contrgl a | e r COFPEH
satisfies énéor‘-ﬁﬂqq%t}lﬂﬁ‘gr ﬁ%ﬁrﬁd’q ht;}fe n?%ga\’/a?gg OBt al ned by ddliglg'?l ;?ﬁglt

the frame position by the above nmeans to be t fr | £} d i
conpari sonstengd ibeshaoftoxAas WaHLS BAHRY; gﬁpabg'érgraf%??nbéléﬂghtsgrﬁpo: ;t ;[ gﬁ

based on a previous frane position for which the adli:t . ' ksfi
and regar dbygant Qlﬁtﬁﬁﬂérlpspﬁlﬁéd’lf F‘&ﬁé‘spogﬁetainﬁogsd?§2@ trzial Egg?tg%“g?]f | egnd
means of generating an address for storage int% e _buffe ey X ’
accor di ng p@Sﬂtﬂ¢mehﬁ§@@s¢mi%ﬁ?d%ﬁ%@ﬂgﬁgﬁntbQ t%Bea88§SSné5ns and even i f
the frame synchronization is lost by various factqrs ,suc as : Li gerprint
or scrat ch thensthbe ags meansdi BRaRER hiAeiIT_intng Mnetaer %(—l.\“ r‘elgl]jcg 42 by

usi ng the frame synchroni zati on code to_ recogni z it
the data resstdinedtby digitizing the frame gposftgggs L&a epg%'ot\)eon of

means are continuous, means of counting the number of the
frame positions determined to be continuous by the above
means, means of comparing the number of the continuous
frame positions counted by the above means with a threshold
that can be set by the external control means and if the
comparison result satisfies a condition, determining that
the value obtained by digitizing the frame position by
the above means to be the frame position, and if the
comparison result does not satisfy the condition,
performing interpolation based on a previous frame
position for whichthe condition is satisfied and regarding
the interpolated frame position as the frame position,
and means of generating an address for storage into the
buffer memory according to the frame position determined
by the above means, and even if the frame synchronization
is lost by various factors such as a fingerprint or scratch

on the optical disk medium, loss of data can be reduced




Enpodi nents of the present invention will be described below with reference
to the drawi ngs. (First Enbodinent) First, a first enbodinent wll be
described with reference to Figures 1, 2, 3, 4, 5; 6, 7, 8, 9, and 10.
"Figure 1 shows a structure of an optdic&d -disk drive 1201 of this
enbodinent. In Figure 1, reference nuneral 101 denotes an optical disk
.medi um having informati on recorded therein, reference nurreral 102 denotes

a spindle notor for rotating the optical dISk [ mer al
103 denot ebyansépgi Ehe fﬁPE‘@uEYE‘ﬁ’ qr}lrza%l’fja?%s éejyo%nt]f%a etnggi um wit h

| aser |ight and converts the of t | i ect ed t herefrom
into vol taéé‘ameefRQFe\ff%JeO%uﬁérE eléﬁ’%@e OmRERél gna:k ‘processi ng bl ock
that converts the signal converted into voI ta p kup 103
into a binary Engedimentgehdhe E§e§e<9lt0UP<V§9 éﬁ’r%&g &%%&%ﬁgéabl nary
signal, reference nuneral 105 denotes a servp block for controlling the
rotation obetllm spitll sefierepceoroaidie ¥+88°0f the optical pickup 103,
reference numeral 106 denotes a buffer menory for retaining various kinds

of i nfornygtEliarst rEfilepdhwentineral 107 denotes a controller block for

carrying out storage of the binary signal 43 _ _generated i si gnal
processi ng bl ockitet,i mt £itgt € @ég@eﬁédml(ﬁ?ﬁe‘?%%?{:égepef%ﬁed to as

buffer menory)
reference to Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10.

Figure 1 shows a structure of an optical disk drive
1201 of this embodiment.

In Figure 1, reference numeral 101 denotes an optical
diskmediumhaving information recorded therein ' reference
numeral 102 denotes a spindlemotor for rotatingtheoptical
disk medium, reference numeral 103 denotes an optical
pickup that irradiates the optical disk medium with laser
light and converts the intensity of the light reflected
therefrom into voltage, reference numeral 104 denotes an
RF signal processing block that converts the signal
converted into voltage by the optical pickup 103 into a
binary signal and generates a clock synchronized with the
binary signal, reference numeral 105 denotes a servo block
for controlling the rotation of the spindle motor 102 and
position of the optic;al pickup 103, reference numeral 106
denotes a buffer memory for retaining various kinds of
information, reference numeral 107 denotes a controller

block for carrying out storage of the binary signal




106, error correction processing thereof, data transfer

109, inter
the |ike,

controller

pretation of an instruction froma control mcroconputer

to/ froma host

108 or

) , reference nuneral 108 denotes the control mcroconputer for
controlling the RF signal processing-bdck 104, servo block 105, and

bl ock 107, and reference nuneral 109 denotes a host that

i ssues

a replay request for data of the optical disk nedium 101 or the |ike.
These conponents 102, 103, 104,. 10 106, 10 3, 8 nsiibutget he
opti cal dHﬁPQﬁQRﬁg5th356@ﬁiﬁﬁﬂQ? %F%%%%BPngPége%Q?C?ﬁ55a£ Fepl ay

request of the optical, disk medium 101 issued e L an
operation @rtql?ﬂg%ﬂﬁ‘iﬂé}mdihﬁg%r}%t%e’?? %re?qé‘p? é% ngzég'g&%?o?ﬂg opti cal
di sk medi um 101 is issued bzathe host 109 wi

host 109 rd@festeFPHEETSR

R BERRESEy P NRREOT o SELRchra)Ehos

t he
t he

optical disk nmedium 101 from the controller hlock 107. ) I lying the
7 Ath BT PRETON

request frdm A4 Heromsa host 499 cIfterPERtatIOR

m croconputer 108 of the details of the request fromfhe
control ni dumworwentiol BhgrpeenpHer r]eQ?ﬁJ :Br

&t the

“thneTcontrol
host _109. Th
%m%'h5§?efng% ssﬁes

to the servo block 105 an instruction for_controlling the rotation of the
optical 44 nuieskahelif @ndeovtasd theiefptrRel oPBLFERCH %3 to the
vicinity of a position where the data the host 109 reguests

controlling the RF signal processingblockl 4, servoblock
105, and controller block 107, and reference numeral 109
denotes a host that issues a replay request for data of
the optical disk medium 101 or the like. These components
102, 103, 104, 105, 106, 107, and 108 constitute theoptical
disk drive, and constitute means capable of servicing a
replay request of the optical disk medium 101 issued by
the host 109.

Now, an operation of the optical disk drive when the
replay request of the optical disk medium 101 is issued
by the host 109 will be described.

First, the host 109 requests a position and quantity
of data to be replayed of the optical disk medium 101 from
the controller block 107. Uponreceivingtherequestfrom
the host 109, the controller block 107 informs the control
microcomputer 108 of the details of the request from the
host 109. The control microcomputef 108 analyzes the
requeét from the host 109, issues to the servo block 105

an instruction for controlling the rotation of the optical




for the replay thereof is recorded, and instructs the control

to transfer the data the host 109 requests for the replay tgelrgtr)f b![ gc't(hém
_host 109. Upon receiving the instruction fromthe control m croconputer
108, the servo block 105 follows the 44struction to allow the spindle
nmotor 102 to be rotated at a predeterm ned speed and the optical pickup
.103 to be noved. The optical disk nedium 101 is rotated by the spindle

notor 102. The optijcal disk di um 101 -has i ; i
naving pi G e 9 (e @'&Emw o ot Sal i Rup 183 oL EhtEy i he

ock 105 irradiates the rotating optical, di ' ' '
and recei v&s QLYY Gt 2 R et 1Y E%Eggp‘??tﬁﬁ:rb‘?gﬁiﬁnﬁlgg%%%%s%;ht lh: ght
regard, the light reflected by the optical . disk di, 0 vardes in
Lrgfjlelrjl?nl aﬁlﬁlﬁeﬁhmerﬁ!m}@ﬂeﬁeére&ff t rpﬁ?%r‘?%‘riﬁeaggnl#hg‘%ﬁ cal di sk

. Upon receiving the reflected_light, t ' |
out puts an cRmtsIghber 1@é0§%t d-iWed:bet’é%ﬂﬁg?lf:?ﬁéet r‘#;a%a?%tllé%g?g{:gﬁﬁghé%
reflected light into voltage to _the RF i gnal g OCﬁlSSi n (pdock 104 and
i bR 61t

: _ S|
out puts i nfregqueston Her the §I¢£’danaﬁ'd‘?)’6%‘?€|B é)srtef%l ected light to

the servo block 105. 45 Upon receiving the informatjon
posi tion of theUpeh m@v;mtphehénggg\p@tgi% hefeic) tgeeg?)gttrf%fhape and

microcomputer 108, the servo block 105 follows the
instruction to allow the spindle motor 102 to be rotated
at a predetermined speed and the optical pickup 103 to
be moved.

The optical disk medium 101 is rotated by the spindle
motor 102. The optical disk medium 101 has information
recorded therein by having pits formed in tracks thereof.

The optical pickup 103 moved by the servo block 105
irradiates the rotating optical disk medium 101 with light
and receives the light reflected by the optical disk medium
101. 1In this regard, the light reflected by the optical
disk medium 101 varies in intensity under the influence
of the pits formed on the optical disk medium 101. Upon
receiving the reflected light, the optical pickup 103
outputs an RF signal 113 obtained by converting the
intensity of the reflected light into voltage to the RF
signal processing block 104 and outputs information.on
the shape and position of the reflected light to the servo

block 105.




a focal, point of the light applied to the optical disk medium 101 and a
track position where the data is recorded of the optical disk nmedium 101,
and noves the optical pickup 103 vertically and horizontally to adjust the
"position thereof to a position where &ata can be read fromthe optical

di sk nmedi um 101. Upon receiving the RF signal 113 fromthe optical pickup
-103, the RF signal processing block 104 converts the signal into a binary

Tt To  the cont PBPRerSRRdiE D N ir of AP R0t o3l [, Sh4P8 apany outputs
i gnal i's PERSIGH P IS KEERBRTS i 8DRY WtRCr YOR i LOR R ats "aa s
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controller block 107 provides the acquired addrecﬁ_ﬁ}i nf %rﬂ_lr;r%m (P)ggkgg)nt he

control m efochepnticabgiskmedsnmobl ¢ REA ARYREIDRP troller

m croconputer to store the data converted int O@f%e reohe)term’ nrgd f or mat
into the buffervertbcakdoppd dorierbal by &0 “c‘g"m‘? T IRPSHESER 107

erfornms the error correction processing and error . .
P thereoftoa positionpwhere daga canbe read fromthe optical

disk medium 101.

Upon receiving the RF signal 113 from the optical
pickup 103, the RF signal processing block 104 converts
the signal into a binary signal, generates a clock
synchronized with the binary signal, and outputs it to
the controller block 107; Hereinafter, the binary signall
is referred to as channel.data, and the clock synchronized
with the binary signal is referred to as a channel clock.

Upon receiving the channel data and channel clock from
the RF signal processing block 104, the controller block
107 samples the channel data on the channel clock, converts
the channel data into a predetermined format, and acquires
address information from the converted data. Upon
acquiring the address information, the controller block
107 provides the acquired address information for the
control microcomputer 108, and follows the instruction
from the controller microcomputer to store the data

converted into the predetermined format into the buffer




detection processing on the data stored in the buffer nenor 1 [

the control mcroconputer 108 of the results, and follows ¥he ?gétLEL?{gﬁ
fromthe control mcroconputer 108 to transfer the data stored in the
buffer nmenory 106 to the host 109. -Upth +eceiving the address information
and the results of the error correction processing and error detection
-.processing fromthe controller block 107, the control mcroconputer 108

anal yzes the received information and, instryct '
ck 105 and
control | er memegly 196 - t FHRREMPRE  ab5%e 8%§%££fc§?§§?ngggnber of tines

until the controller block 107 transfers the data re

109 to thepesforred.the @ﬁ§°§a§énﬁﬁﬁﬁiqqu9{93%$ségﬁnggﬁggﬁﬁﬁgﬁsfgrsegofg
the host even though the above process has beeg.r eat e Skbk i n
nunber of detestiompresasindPEtRABLAS A0S r’r&eﬁ?éél tér?re]:elﬁos{) 09 via
the controller block 107 of the reason mhg t he reﬂ st d not be
transf erred0@Neinformrs the cerErahd T ACOBBHES Qgﬁfg’g‘& ﬁ%r?‘fgﬁg’i s a
DVD, an operation of the controller block 107 converting the channel data
recei ved fraomd fbdlBwssthyednstprecesenfryn sbe Q@QtFﬂﬁ‘dma&%??%Pﬂgg}shom in

Figure 7 to store it into the buffer nmenory 106 will be describ
_ It . 47
the fol | owivop destragisfer tie dptacatonedkinebhanPubier; vemera; ﬁgé to asn

DVD 101

to the host 109.

Uponreceivingtheaddressinformationandtheresults
of the error correction processing and error detection
processing from the controller block 107, the control
microcomputer 108 analyzes the received information and
instructs the servo block 105 and controller block 107
to repeat the above process a certéin number of times until
the controller block 107 transfers the data requested by
the host 109 to the host 109. In the case where the data
cannot be transferred to the host even though the above
process has been repeated the certain number of times,
the control microcomputer 108 notifies the host 109 via
the controller block 107 of the reason why the requested
'data cannot be transferred.

Next, for the case where the optical disk medium 101
is a DVD, an operation of the controllér block 107
converting the channel data received from the RF signal
processing block 104 into a structure shown in Figure 7

to store it into the buffer memory 106 will be described.




Figure 7 shows a data structure of the DVD 101, a constituent unit of the
DVD 101 being a frame, a sector, or an ECC block. A frame is constituted
by two bytes of franme synchronization and a franme synchroni zati on code
"and the followi ng 91 bytes of data. Th&7 frane synchroni zati on code incl udes
ei ght kinds of codes, that 1is, SYOto SY7, arranged as shown in Figure 7.
-A sector is constituted by 26 franmes beginning with a frame having the

code SYO At the beginning qf the frame havi - @bl s, at
the begi nniligthe fﬂgi%’ ,8e?ﬁéﬁé’t31°§th%§‘eeg§gﬁ&%gavll ﬁg%gﬁ Isﬁégllhl ormation and
address information of the sector, referred to as ID, stored therein. An

ECC bl ock iiss refeiredt b8 BY P¥Ds ddor s beginning with a sector wth the
| ow order four bits of the ID bei "0000b". The | nf hQn IS
represented i n FREUKEJIdEHNSF "ﬁoagf:fioﬁ, rugting tqfﬁesggpggb?é Sdvanced
by one, the address information of the SECtOE inclgded in 1D Lg advanced
by one. AcemstignenttwsitoafotherDYButObi Pe1BA Entr#BCs @ PRE-P&4di ng
sector of any ECC bl ock is always "0000b". The cha ngl gata iril_‘%ut tfo t he
control | er dit @ak EOE7 b¥addn t He T%@glf%lc%ﬁ‘%EéEEFﬁg VoLWOo1BYtES P st
subject to a denodul ation processing in_the strucqi_ijre sho in_ K gure 3.

N
That is, Fiframe 3sghohsoaigatunrandfas8ragensyR ITW%?)@E@?SFF? ans of

this enbodinment. In Figure 3, reference nuneral 301 (%enot es a channel data
and the following 91 bytes of data. The frame

synchronization code includes eight kinds of codes, that
is, SY0 to SY7, arranged as shown in Figure 7. A sector
is constituted by 26 frames beginning with a frame having
the code SY0. At the beginning of the frame having the
code SY0, that is, at the beginning of the sector, there
is aregionhavingdisk informationand address information
of the sector, referred to as ID, s'tored therein. An ECC
block is constituted by 16 sectors beginning with a sector
with the low order four bits of the ID being ”"0000b”. The
ID information is represented in the hexadecimal notation,
and when the sector is advanced by one, the address
information of the sector included in ID is advanced by
one. - Accordingly, the low order four bits of the ID of
the leading sector of any ECC block is always "0000b".
The channel data input to the contfpller block 107
from the RF signal processing block 104 is first subject
to a demodulation processing in the structure shown in

Figure 3. That is,' Figure 3 shows a structure of




parallel!zation bl ock, reference nuneral 302 denotes a frane

synchroni zation generation block, reference nunmeral 303 denotes a frane
_synchroni zation code encodi ng bl ock, reference nuneral 304 denotes a data
dermodul ation block, reference nuneral4@05 denotes a sector synchronization
detection block, reference nuneral 306 denotes a sector synchronization
-interpol ati on bl ock, reference nuneral 307 denotes a frame synchroni zati on

counter bl ock, reference nuneral 308 denote fra Lt d ti
bl ock, ref deaweallflrn| PBRISFEAGFe IR rghéﬁnnﬁP§§$§%¥ﬁ%n ?%Sﬁaion

generation block, reference nuneral 0,dengtes a fra L zati
803| : i on f‘élqlmﬁ 13« yr%@@E?Hpﬁatni"&?rtﬂ%c}(éjfaaﬂnp&e& @n@%ﬁ%j;;ﬁqgk ?ll o
enotes a frane synchroni zation _counter val ue address ansl afign_bl ock.
Soadd enghe8

The channepadald &bizabienybd oomiEHeeFERSPgRYMer k%104 is

taken in the channel data parallelization block 301, which is a shift

regi ster, dramesypcbiraniaatiorenarptien Blosk: bEIERENSs PINPE i ster is
output to the frame synchronization sigpal generation block 2, frame
synchr oni za&0i Hdenode e rc fdiamg SyochrIusi zahhan GePae R RS ggosikdck 304

as parallel data 322. TH S SHEET HAS ' SEEN 1 REPLACED, 49, Upo i Vi
‘the paral | ele filaten@@ umércalr3fé denotes a data demodulationproE:?{C,EI ving

reference numeral 305 denotes a sector synchronization
detection block, reference numeral 306 denotes a sector
synchronization interpolation block, reference numeral
307 denotes a frame synchronization counter block,
reference numeral 308 denotes a frame position detection
block, reference numeral 309 denotes a sector
synchronization signal generation block, reference
numeral 310 denotes a frame synchronization position
r_eliability determination block, and reference numeral
311 denotes a frame synchronization counter value address
translation block.

The channel data 321 received from the RF signal
processing block 104 is taken.in the channel data
parallelization block 301, which is a shift register, at
every channel clock, and the output of the shift register
is output to the frame synchronization signal generation
block 302, frame synchronization code encoding block 303,

and data demodulation block 304 as parailel data 322.

e T
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synchroni zation signal generation block 302 detects the frane

synchroni zation included in the parallel data 322 each time the channel
data 321 is input. After detecting the frame synchronization, the frame
synchroni zati on signal generation bt otk 302 counts pieces of the input
channel data 321 with reference to the detected frame synchronization
.renoves a franme synchroni zation if the frame synchronization is detecied

at a point other than_ the .vicinit [
:yzcﬂronizat!ohUP?Q Egﬁ&ﬁﬂﬁPQCF %y%%%%g%ggtg%ﬁ%QS%o épggggf%?gﬁgne
ynchroni zati on accordjng to.the.nu I o]l f '
dara | fmgpzy:»hc?w%a, T saerish BERE A 3R] 207 et BREL, EHATRE
| _ e next frane nchr.oni.zati on | S EXREGE 9 herdegested, and
outputs -t E&&ama éﬁ%‘??%ﬁ%ag H@hrl&?]%bci?(g l%sthé(&) fjfjl 3
synchroni zation to the frame §%p§hrok' tignigohgtgrpggzied iiage 03, data
denodul at i @R sdmeshe chanpe 9ﬁ€h?gii LE AR et er}gfl ong%? ocg 58@ sect or
synchroni zation interpol ation bl ock 306, nch%pnizarégb&ouhter

6, f
bl ock 307, thed fivame PYEFhreRiz@dtditi &P%{ggeﬂm%g YRENE 4

synchroni zation signal 323. Upon recejiving the parallel data 322 and f
synchronlzamgnﬁ%i@©&¢r923PWWQQQQKu§p%yﬁgHPGﬁi%&ﬁQﬁ?cﬁ)ééﬁ%néggﬁﬁg b{ggﬁ

303 extracts a 14-bit franme synchroni zati on 50
synchroniz@hannelg@atﬁe3géry&ng referencg to t%%d%é%¥¥¥Lé(k££§éfra”e

synchronization, removes a frame synchronization if the
frame synchronization is detected at a point other than
thevicinityof apointwherethenext frame synchronization
is expected to be detected, interpolates a frame
synchronization according to the number of pieces of the
input channel data if any frame synchronization is not
detected in the vicinity of a point where the next frame
synchronizatibn is expected to be detected, and outputs
the detected frame synchronization or interpolated frame
synchronizationtothe frame synchronizationcodeencoding
block 303, data demodulation block 304, sector
synchronization detection block 305, sector
synchronization interpolation block 306, frame
synchronization counter block 307, and frame position
detection block 308 as a frame synchronization signal 323.
Upon feceiving the parallel data 322 and frame
synchronizationsignal323,theframesynchronizationcode

encodingblock303extractsa14—bitframesynchronization




data 322 when receiving the frame synchroni zation signal 323, and
generates a franme synchroni zati on code signal 324 representing each of the
‘eight frame synchroni zation codes SYOto SY7 by 8 bits as shown in Figure
"B. The generated franme synchroni zat+ d code signal 324 is output to the
sector synchronization detection block 305 and franme position detection
=bl ock 308. Upon receiving the parallel data 322 and frame synchronization

| 323, the data denpdul at bl data 333
1 om tho. phPAR BROEA 60 998 TR /IETERER LA TR FF aRet Sy Sk emt | on

| 302, d t by.t I 334 t d dat
< gener at BataTHZ Soyhe e FecRisana bvos e BRI IR AELERTRE AT of

t he denpdul ated data 333 or is used for counting the nu ces
t he dem)d@I@tecﬁ%t%n%éﬁeﬁe@elf\ﬁaﬁbet ﬁ %ﬁ’f né@(g%l%%gg%ignal 323

and frame synchroni zation code Si g 324, sect qr. l.on
det ecti on Bi2dcKepaRSHpHRELIFR ’?zfrlﬂ? eslﬁh:%& rﬁ"}eatsydh d‘giglg{éﬁgﬁl 324

wi th "00000001b" for each of the franme synchroni zatj.on _si d i f they
coi nci de  wiodesdt¥0 ot@efY7i by $ Ritd AhedOWEt 18 S %° gé;yng‘hr oni zat i on
Is detected. Wien it is determ ned that K the’ ector xdﬁﬁ%onlzaglon S
recogni zed,getd&xfsbedcﬁram%ﬁymbﬁﬁfép%ﬁo et2t9"d & SB5PYEner at es

a sector
tothesectorsynchronizationdetectlonblock305andframe
position detection block 308.

Upon receiving the parallel data 322 and frame
synchronization signal 323, the data demodulation block
304 generates demodulated data 333 from the parallel data
322 with reference to the frame synchronization signal
302, and generates a byte clock 334 each time the
demodulated data is generated. The byte clock 334 serves
as a timing of the reception of the demodulated data 333
or is used for counting the number of pieces of the
demodulated data.

Upon receiving the frame synchronization signal 323
and frame synchronization code signal 324, the sector
synchronization detection block 305 compares the frame
synchronization code signal 324 with 700000001b” for each
of the frame synchronization signal, and if they coincide
with each other, it is determined that a sector
synchronization is detected. When it is determined that

the sector synchronization is recognized, the sector



synchraoni zation signal 325 and outputs it to the sector syn [ [
signal generation block 309. Upon receiving the frane sync%rgg{ggéfgalon
_signal 323 and frame synchronization code signal 324, the frame position
detection bl ock 308 outputs a frame pdsltion signal 329 indicating the
ordinal position of the frane in the sector to the frame synchronization
-.counter block 307, and if the frane position can be detected fromthe
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nuneral 501 denotes a frame synchronjzation code_encodin egj
reference mamitaionodeteasied Wé@n@ﬂFBﬂgfaFi %Cﬁa&?dg)%%%%%éﬁé ?2
regi ster B, reference nuneral 503 denotes, a frane

signal 329 indicating the oréﬁna{ position of the frame

in the sector to the frame synchronization counter block

307, and if the frame position can be detected from the

frame synchronization code signal 324, outputs a frame

synchronizationcodearrangementOKsignal330totheframe

position reliability determination block 310.

The frame position reliability determination block

310 monitors the frame synchronization code arrangement

OK signal 330, and if the frame positioﬁ detected from

the frame synchronization code arrangement OK signal 330

is determined to be reliable, outputs a frame position

detection result adoption signal 328 to the fraﬁe

synchronization counter block 307.

Now,anoperationoftheframepositiondetectionblock

308 and frame position reliability determination block

310 will be described in detail with reference to Figure

5. In Figure 5, reference numeral 501 denotes a frame

synchronization code encoding register A, reference

numeral 502 denotes a frame synchronization code encoding-




synchrani zati on code position detection decoder, reference nuneral 505
denotes a franme synchroni zati on code arrangenent OK counter, and reference
nuneral 506 denotes a frane position detection result adoption
"determination circuit. Here, the fr-an® position detection block 308 is
constituted by the frame synchroni zati on code encoding register A 501,
.frame synchroni zati on code encoding register B 502, and frame position

det ecti on decoder 503, apd the frane ithon Lahi Li erm nation

bl ock 310YeYIhest B ut EALBYCPRE PP&W?E§§H%%$O%%§§#?§naCO égﬁgrrangenent K
counter 505 and frape position detecti.on esull.adoptl term nation
circuit 508YNIHPHEERFPRGCP @'ﬂ9§ﬁ§%ﬂﬁuﬁﬁ%ﬁ?éé@ﬂoﬁ%gﬁgui'323 and frame

synchroni zati on code signal_ 324, .the fra _posSi ti . s k 308
Ut pUL 5 o FAAREERCS RETTe S S AERPbRF e e iR ER ey h SeBet 0
as a (n-1)th franme synchronization cpde _signal 511 an a t he
frame sync@r@ﬁmmﬁhgc@ﬁém n@qﬁg5?§€ %%BE“‘&&% %f% é#ﬁﬁ?fﬁ?me
synchroni zati on code signal 512 to the frgpeééposition etectiogﬁg coder

503 for eachEtemeepOSIGINTAEEAG PR TR B ASoLeRdeteping r ane

synchroni zati on signal 323, the value of  the frame synchroni zati code
encodi ng luiﬁemtw-/\E@qebstﬁﬁoﬁﬁﬁmﬁlE%%lFFQHedﬁﬁﬁﬂﬁiﬁﬁzgi?Sﬁ é@@e TH ~

~S EET ~~S '~EEPJ 1 REPLACED i . .
isconstitutedknrtheframesynchronlzatloncodeencodlng

register A 501, frame synchronizatidn code encoding
register B 502, and frame position detection decoder 503,
and the frame position reliability determination block
310 is constituted by the frame synchronization code
arrangement OK counter 505 and frame position detection
result adoption determination circuit 506.

Upon receiving the frame synchronization signal 323
and frame synchronization code signal 324, the frame
position detection block 308 outputs a value of the frame
synchronization code encoding register A 501 as a (n-1)th
frame synchronizatién code signal 511 and a value of the
frame synchronization code encoding registér B 502 as a
(n-2)th frame synchronization code signal 512 to the frame
position detection decoder 503 for each frame
synchronization signal 323.

Besides, for each frame synchronization signal 323,
the value of the frame synchronization code encoding

register A 501 is stored in the frame synchronization code
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53, encoding register B 502, and the franme synchronization code signal 324
is stored in the franme synchronization code encoding register A 501. In

t his regard, the frame synchronization code encoding register'A 501 and
frame synchroni zation code encoding reyister B 502 are configured as a
shift register. The frane synchronization position decoder 503 takes in
values included in the frame synchroni zati on code 324, (n-1)thfrane

synchroni zation code signal 511, and (ns:2)th i [ d

ST gnal - SL2ePGOA 195 Boxy Romoln ARG o, SRafes spHeEEaRL 8108 Code

val ues taken in the franme position detection.d d Q% 3 th

frame synckose Akgeml cddébs L8t Sa:o(,rt?rcfe]rﬂ ??%n‘g,rgﬁlga%ém one&?irj%%r{é&g 2ad 01?

the current franme, and franme . two frarﬁg]v ahead of the current frame. The
1'

L;ﬁgﬁrposl 1C|tO61¢ m?@mkaé%é&ﬁ%é‘s ng the values of the three frane
oni zation codes taken therein_checks them agai nst

the frame synchnothi® ixggailestBRohkafg BY Of?l%% bﬂ%‘ggf)ﬁr&r a(r;?girrﬁglt °
nunber of the frame in the sector to the frame synchronization caunter

bl ock 307 @nadwbinganegpsser dn S&i ARA Boame, Sy HRF ZATLOR ﬁ&?@hed
arrangenent as a result of the check against the fra nchrt oni zati on
code arr argermding aeqistex Be5 02 axe §9ﬁéﬁ|g&ﬂ%?§cﬂﬂsggéz¥§?-ﬁés BEET HAS

- T The frame synchronization position decoder 503 takes
in values included in the frame synchronization code 324,
(n-1)th frame synchronization code signal 511, and (n-2)th
frame synchronization code signal 512 for each frame
synchronization signal 323. Here, the three values taken
in the frame position detection decoder 503 constitute
the frame synchronization codes of a current frame, frame
one frame ahead of the current frame, and frame two frames
ahead of the current frame.

The frame position detection decoder 503 having the
values of the three frame synchronization codes taken
therein checks them against the arrangement of the frame
synchronization codes shown in Figure 7, outputs the
ordinal number of the frame in the sector to the frame
synchronization counter block 307 as the frame position
signal 329, and if there is a matched arrangement as a
result. of the check against the frame synchronization code

arrangement, outputs the frame synchronization code
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54, arrangenment OK signal 330 to the frame position reliability

determ nation bl ock 310. Upon receiving the frame synchroni zati on code
arrangenent OK signal 330, the frane position reliability determ nation
"bl ock 310 monitors the frame synchroniZattion code arrangenent OK signal
330 for each frame synchronization signal 323 in the frame synchroni zation
.code arrangenent OK counter 505. The frame synchronization code

arrangemnent . K counter 505,is a.,t ' ts the

count valuéqanQﬁﬂ%Pt4i%§99?'i;ﬁ£§ﬁ8ﬁ¥%%?ga%Fﬁﬁy%%géogp%%hggﬁég?EQK si gna

330, and clears the coungléﬁku§lif there is no frane synchronization code
, C

ar r angenendete R it 1a80 0

dut puts the count value as an arrangenent
K count signal 521 to the fra position detecti.on resul option
det er mi nati on CVPQGiFqgﬂivkﬁﬁwgféchepﬁgsyﬁg QQﬁ?QS%éﬁr%ﬁggation code

arrangenment OK count signal, 521, the fra osition .detection. t

adopt i on degaiaRILmeRh Q%? |Sé1ﬁinﬁa]5é§% 'ch}ﬁQf’égmﬁ qulggs'ﬁ%%%b %?g:ﬁym nati on
condition 513 preset by the control pcroc ter 108 with the franme
synchronizdﬁtﬁrm%ﬂ@taﬁﬂéﬂgéﬁéﬁﬂWﬂ@%&%ﬂ¥s§ﬁg¥g¥agﬁﬁy OR}Z8KAOf ane

synchroni zati on code arrangenent OK count Eignal %?% I s larger than the
frame posidasie dereangemensn OKesi@nabnd 3Qufpht €280 A5 posi ti on detection

result synchronization signal 323 in the frame synchronization
code arrangement OK countef 505. The frame
synchronization code arrangement OK counter 505 is such
a type of counter that increments the count value if there
is a frame synchronization code arrangement OK signal 330,
and clears the count value if there is no frame
synchronization code arrangement OK signal 330, which
outputs the count value as an arrangement OK count signal
521 to the frame position detection result adoption
determination circuit 506.

Upon receiving the frame synchronization code
arrangement OK count signal 521, the frame position
detection result adoption determination circuit 506
compares a frame position determination condition 513
preset by the control microcomputer 108 with the frame
synchronizationcodearrangement(H(countsignal521;and
if fhe frame synchronization code arrangement OK count
signa1521islargerthantheframepositiondetermination

condition, outputs a frame position detection result




55, adoption signal 328 to the frame synchronization counter block 307.
Provided that the frane position determnation condition 513 is 5, for
_exanp!e, the frame position detection result adoption determ nation
circuit 506 outputs the frane positidrb detection result adoption signal
328 to the franme synchronization counter block 307 when the frame
.synchroni zati on code arrangenent OK count signal 521 is 6 or nore. Thus,

the frane siti.on detect] sult a i 0 | . s ] if th
hunber of BRDRIA A s YA iR Ehs PP A By R 20108 Qbbb | L NE

nunber of tine specified by the frame position determ nation condition
513. In othépd%bﬁﬂgf'if the frame positions are successfully continuously

detected, the frane.posjtio religbility d ' ' 10

?eterninestphe zHQYégﬁﬁHt$F§h§jH%s ¥?%hsgpgﬁ%gkﬂgRﬁ%%?@ngﬁgegagputs t he
rame position detection |t adopti ' 328 jf, o

posi tions 59@%1%05%%s$glsgy é%l’???%ilﬁfo'ﬁgin ?I/?ngia?eff:%‘,%n%r?glft}ltaén}g L(r)girr:ai on

reliability determ nation_ bl ock 310 det ' the d .ed
bosi {1 0ns PGHRSEARR GFPRBLE BHARIIEN FRCGIIPOEEEHE PRbriiiodt0F on

detection result adoption signal, 328. iti
det ecti on mqygpqﬁn¢ggdframe %osition é%eggiggrre%migrgggiéggﬁtlOn

signal 328 to the frame synchronization counter block 307
when the frame synchronization code arrangement OK count
signal 521 is 6 or more.

Thus, the frame position detection result adoption
signal 328 is output if the number of the continuously
detected frame positions is larger than the number of times
specified by the frame position determination condition
513. In other words, if the frame positions are
successfully continuously detected, the frame position
reliability determination block 310 determines the
detected frame positions to be reliable and outputs the
frame position.detection result adoption signal 328, and
if the frame positions are not successfully continuously
detected, the frame position reliability determination
block 310 determines the detected frame positions to be
unreliable and does not output the frame positiondetection

result adoption signal 328.




frame position reliability determ nation bl ock 310 have been described in
detail. Referring to Figure 3 again, the f ranme synchroni zati on counter

bl ock 307 is such a type of counter that counts the nunber of frames in
“the sector by clearing the count val & when receiving the sector

synchroni zation signal 331 output fromthe sector synchronization signal
-generation block 309 and increnenting the count value when receiving the
frame synchronization signal_-323. ddi ti

I the f i zati
counter bl ock S@0FaKast ecSHﬁQﬁiHﬁ%# %?ig%t89t§ﬁ¥£§ggyﬁggﬁ?%ggéégngon
iti i | 329 recei d f the f iti t i bl k 308
b the cEaame Damita Ghme L bl L hhy doeermtish bl GeR ALl g Ton

signal 328 received fromthe frame position reliability determ nation

bl ock 310bpenyslaseriprdcidrdetaddn if the counter val ue representing the
nunber of franmes in the sector becones inaccurate due t an, abnormal ity
occurring in thRefexmdng ke Flemias again gheframe §an°g’é-'qrf:'r<7eﬁ,‘t%ﬂa
above-descri bed correction function allows the counter value to recover to
a normal ceumderTheladkind07al sesaeht Aet¥PEnPIs FREET AR3b L¥eRhEer

bl ock 307 is output to the sector synchronization 57 interpolation block
306 and fr&aihe sumbenwt friaores dunttdye sector by clearing the count

value when receiving the sector synchronization signal
331 output from the sector synchronization signal
generationblock309andincrementingthecountvaluewhen
feceiving the frame synchronization signal 323.

In addition, the frame synchronization counter block
*307 has a correction function of integrating the frame
position signal 329 received from the frame position
detection block 308 into the counter value when the frame
position detection result adoption signal 328 received
from the frame position reliability determination block
310 is valid.

Therefore, even if the counter value representing the
number of frames in the sector becomes inaccurate due to
an abnormality occurring in the frame synchronization
'signal 323 or the like, the above-described correction
function allows the counter value to recover to a normal
value.

The count value of the frame synchronization counter

block 307 is output to the sector syndhronization




val ue address translation bl'ock 311 as an absolute frame position signal
326. The absolute franme position signal 327 is a signal that indicates the
position of a frame in a sector, which assunes one of 26 values fromO to
“25. Furthernore, the absolute franme msition signal 327 is associated with
the frane position in the sector in such a manner that the. value O
.corresponds to the first frame, the value 1 corresponds to the second

franme, and the value 25 corresponds to the 26th frane.,k Th
synchr oni zanterpakast por &Lk QE’&cﬁnéo‘% A % QN 3'6%8?‘&?%‘9’}“?%%

position signal 327 for each frame sypchropization si,gna 23 when
t he absol uvelue addnssis tﬁltﬁfﬂ%lﬁﬁaPn%gOF dSiit%% S Eis ?\JeugﬁrF]é gf rane

is the 26th frane, deternmi nes that the next frame synchroni zati on becones
t he begi nnpogidfien sstgnal 38fen deternining that the next frame
synchroni zation represents the beginning of g secto t he sector
synchronizationThateb@ﬂhﬂﬁ&nﬁtﬁm@kPQ@th@Wbﬁ%9¥9¥ié%%tb? 25§ haRPdNi zat i on
i nterpolation signal 326 when receiving the next frame sxnchro i, zation
si gnal 323 thatd imdtimetses ithe pahit sertef & Fa@fedinz &t $8A Qan‘gF‘l&gﬂer ation
block 309. THI _ S SNEFT H~; S a~E6~ RLnL, ~~C~D 58

assumes one of 26 values from 0 to 25. Furthermore, the

absolute frame position signal 327 is associated with the
frame position in the sector in such a manner that the
value 0 corresponds to the first frame, the value 1
corresponds to the second frame, and the value 25
corresponds to the 26th frame.

The sector synchronization interpolation block 306
monitors the absolute frame position signal 327 for each
frame synchronization signal 323, and when the absolute
framepositionsigna1327indicatesthatthecurrentframe
is the 26th frame, determines that the next frame
synchronizaﬁion becomes the beginning of a sector..

Upon determining that the next frame synchronization
represents the beginning of a sector, the sector
synchronizationinterpolationblock306géneratesasector
synchronization interpolation signal 326 when receiving
the next frame synchronization signal 323, and outputs
it to the sector synchronization signal generation block

309.
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The sector synchronization signal generation block 309 generates the
sector synchroni zation signal 331 by selecting the sector synchronization
detection signal 325 and sector synchronization interpolation signal 326
‘according to the instruction fromthe xontrol mcroconputer 108, and
outputs it to the franme synchronization counter block 307 and a bl ock for
.controlling the ECC bl ock synchroni zati on descri bed below. That is, the
sector synchronization signal generation blocka§89 selects t 188ﬁt0r

synchroni zat i onTHet 8eciteF s ombratloBe signaly AT 2 he o
interpolation signal 326 that is nore reliable tq qgnerate%t?§ﬁs§ctor
h i

synchr oni z@0%wenepatessthergectarmpiwichroppgadd@oS1454A gtion
detection signal 325 is not reliable, the, sector synphronizatigg
i nt er pol at iserl esityhiag t3Eeseetod] 8¥ReBr ORIZAH Ay At gt SHgn £ 67
synchroni zation interpolation signal 326 is selected if any onission or
error occumndlsenﬁ@mtSpncbtomn@aﬁﬁﬁnwl%yﬁéﬁﬁéﬁFéQﬂi@ﬁguﬁieﬁﬁ on si gnal
325 in the sector synchronization detection block 305, a reliable sector
synchr oni zaidaordsngnab 8Be dastimahiput frametheagendifitthr oni zati on
counter value address translation block 331 decodes the absolute frane
synchr oni zaticrogamptten 3i08nalam dutpuygendtates ther fammes UN
synchronization counter block 307 and a block for
controllingtheECCblocksynchronizationdescribedbelow.
That is, the sector synchronization signal generation
block 309 selects the sector synchronization detection
signal325(n:sectorsynchronizationinterpolationsignal
326 that is more reliable to generate the sector
synchronization signal 331. For example, if the sector
synchronization detection signal 325 is not reliable, the.
sector synchronization interpolation signal 326 is.
selected. Accordingly, since the sector synchronization
interpolation signal 326 is selected if any omission or
error occurs in detection of the sector synchronization
detection signal 325 in the sector synchronization
detection block 305, a reliable sector synchronization
signal 331 can be output.
The frame synchronization counter value address

translation block 331 decodes the absolute frame

synchronization posit'ion signal 327 and generates a frame
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TH; S SHEET HAS REPLACED 59 address 332 that is a base address of the
buffer nmenory for storing the franme. Next, an ECC bl ock synchroni zati on
processing follow ng the above-described frane synchroni zati on processing
“and sector synchroni zation processing 3|4 be described with reference to
Figure 4. That is, Figure 4 shows a structure of ECC bl ock processing
smeans 1204 of this enbodinment. In Figure 4, reference nuneral 401 denotes

an | D regeneration bl ock, reference nuneral 402 not,es ECS ck
synchr oni zadidoestet®i? i Uhabl b8k b‘?@PegEﬁfgsrﬁJr?efr %%eﬁ?%%%%t es §%9ECC

bl ock synchronization interpolation block, reference nuneral 404 denotes a
sector synflrortening tbanf&AMs.ock, reference nuneral 405 denotes an ID

reliability determ nation block, reference nuneral 406 denotes an ECC

bl ock synchr oni Neiiton ansiBfifalbeekr a¥PeRrOFdA2 100 REPEPEREBInuneral 4 0 7
denotes an ID information address translation block, First, the ID

r egener at | dioldlawingOtheeaboves dascr iked (tF a8 SYRCRIPIE 241 Wt e cl ock
334 fromthe data denodul ati on bl ock 304, and the sector, s ngg{o i zation
si gnal 331 graressingendrsegeh i CRE PBA 28GR Pr@é’ﬁe‘"rsdt’?%ﬁ’ ]ogﬁ? 309,

and imediately after receiving the sector synchronizatipn signal 331,
acquires 4dpsderied with reference to Figure 4. That 1s, Figure

4 shows a structure of ECC block processing means 1204
of this embodiment. In Figure 4, reference numeral 401
denotes an ID regeneration block, reference numeral 402

_ denotes an ECC block synchronization.detection block,
referencenumeral403denotesanECCblocksynchronization
interpolation block, reference numeral 404 denotes a
sector synchronization counter block, reference numeral
405 denotes an ID feliability determination block,
referencenumeral406denotesanECCblocksynchronization
signalgenerationblock,andreferencenumeral407denotes
an ID information address translation block.

First, the ID regeneration block 401 receives the
demodulated data 333 and byte clock 334 from the data
demodulation block 304, and the sector synchronization
signal 331 from the sector synchronization sigpal
generation block 309, and immediately after receiving the
sector synchronization signal 331, acquires 4-byte ID
information and a 2-byte EDC parity of the ID information

from the demodulated data 333 at the timing of the byte




intormgtion and a 2-byte EDC parity of the IDinformation fromthe

dempdul ated data 333 at the timng of the byte 60 clock 334. Upon
_rece|V|ng_the ID information and EDC parity of the ID information, the ID
regeneration block 401 performs errorggletection on the acquired ID
information and outputs 24 bits of the address conponent of the ID
-information and 1 bit of the error detection result conponent of the ID
~information as an ID acquisition signal 411 to the ECC bl ock

synchr oni zeflbek d8tect Uporbl mede10Rng thet 30 sypfaimak FaRi 8RdcERRt er bl ock
404, and ID reliability determ nation block 405. The ECC b] ock
synchronlzphtdnqdeﬁbmﬁeninﬂknﬂozmaticeceth@sIDhﬁegsﬂﬁﬁﬁﬁ%Q@i%%nggnal 411
for each sector synchronization signal 331, and if the error detection
result conponesér bbrinbertidvr dedretti @moonft herscap iz Biimfnrmat 88 - 411

I ndicates that the acquired ID information is correct, conpares the |ow
order four abid puafpute 2ddbess oforpjonenddoéssheomponendy ek i oheofDthe 1D
acquisition signal 411 with "0000b". If the conparison results in a match,
or a high endermaddi®ssanét er bikabiforthreesrt tosi gahectiobn desarited | ater
that is generated in the IDreliability determ nation block 405 is input
thereto, thenEdndhool thyTHinfiozatEtdomasen Ioradiotkitdpngehgnales an
ECC bl ock synchroni zati on detection signal 412 and outputs it to the ECC

bl ock synchnantzatheEct Hlalceaicitomni bhedbnd@étection block 402,
sector synchroniéation counter block 404, and ID
reliability determination block 405.

The ECC block synchronization detection block 402
receives the ID acquisition signal 411 for each sector
synchronization signal 331, and if the error detection
resultcomponentoftheIDinformationoftheIDacquisition
signal 411 indicates that the acquired ID information is
correct, compares the low order four bits of the address
componentoftheIDinformationoftheIDacquisitionsignal
411 with "0000b”. If the comparison results in a match,
or a high order address determination result signal 416
described later that is generated in the ID reliability
determination block 405 is input thereto, the ECC block
synchronizationdetectionblock402generatesanECCblock
synchronizétion detection signal 412 and outputs it to
theECCblocksynchronizatiOnsignalgenerationbldck406.

Upon receiving the sector synchronization signal 331,

ID acquisition signal 411, and ECC block synchronization




Upen receiving the sector synchronization signal 331, 1D acquisition
signal 411, and ECC bl ock synchronization 61 signal 418 described | ater
_the IDreliability determ nation block 405 determi nes whether the ID
acquisition signal 411 is reliable or npt, and outputs an address
reliability OK signal 415 to the sector synchronization counter block 404
-if the ID acquisition signal 411 is determned to be reliable. In
addition, if the IDreliability determ nation block 405 detects a change
of the ECCshlgpek. 418 adépotibebe laitghr ortdes ERldredsabddtidnni nation result
signal 416 to the ECC bl ock synchronization detection bl ock. Furthernore,

the 1D reliedRidninaeser Ploaki a0sbldteriitnéspwbeeberheéher D ability of
the ID acquisition signal 411 and outputs it as an ID information signal

417 to t he alldd i 0¥ 1@h | 8ignaddrasis i ansldabie birodow07andoontpatsperation
of the IDrellability determ nation block 405 will be described with

reference Lo HdFeEsH reliabliginy OK refgighceélbuter shebGkeasmot es an
address conparator A, reference nunmeral 602 denotes an address conparator

B, referenggunEsR z 803 o0eBOUNT 3N LA Ie S0 4 rf itibe | ID yaoguilsitaon
determ nati on decoder, reference nuneral 604 denotes a selector, reference

nuneral 60%; N0t £51 aRsi BerATRSd 8pdbeeleanisl enelml addbtdenot es  an
I D retaining Tegister. -
if the ID reliability determination block 405 detects a
change of the ECC block, it outputs the high order address
determination result signal 416 to‘the ECC block
synchronization detection block. Furthermore, the ID
reliability determination block 405 improves the
reliability of the ID acquisition signal 411 and outputs
it as an ID information signal 417 to the ID information
~address translation block 407.

Now, an operation of the IDreliability determination
block 405 will be described with reference to Figure 6.
In Figure 6, reference numeral 601 denotes an address
comparator A, reference numeral 602 denotes an address
comparator B, reference numeral 603 denotes an address
reliability condition determination decoder, reference
numeral 604 denotes a selector, reference numeral 605
denotes an incrementer, and reference numeral 606 denotes
an ID retaining register.

If an error detection result component 612 of the ID

information of the ID acquisition signal 411 indicates



I fian erfor detection result co
n eri : esul nponent 612 of the ID infor [
?gggzizhéo?hzlggflagéll|p?!cates 62 that the acquired ID igagg?pegz tBSoLD
) uisition signal 411, the IDreliability d i nat i
PE?gEqﬁ?gif?gﬁa;FSngr Zggresfhconpogg%b 611 of the ID info¥na??gang?azhgn

( _ Wi an address expected v [
-described later in the address conparator A 201 to dglgsnfhgn?Le618

continuity of address. Since the addre i

i ndi cates {fat kRS teaNIBI d e bR e eS 61
e dsalcorriecto, HaPPRPLEC

coi nci dence between the two signals indicates thepﬁiogﬁy Zgﬁ?y’

: o : > 1€ | tinuit) .
The addr o5 CAnld i b o el T e Toced b ddrpl Hee v o 8
detern?ha?' eterm nation signal 614 to the address reliahil,it ondi tion
order 20 Eﬁt%gdggﬂﬁ;cgggﬁgggeaadmmsmmnn@eenia 6d3 Pgnﬂ%n%snghe hi gh

20 bi _ ss conponent 611 of the ID inf '
D acqui si tign Shapabn bEL ent ( | D information _of the
n tMéE@ié@uhsghlmnﬁﬂgQ@lQ§kglgpq :

conponent éfla current IDinformation signal 417 desqribe;h%8?§§P§Zﬁd

outputs a gl ot daryagdecssgnd | dascos
gndet 618 dasconbessypted dRakh
bl ock synchrdnization determ nation block 402 if the goﬁpa?%ioﬁaengsEﬁgt

;? S;J lhte : B :%%@%?ﬁcgﬁrﬁg‘?, gﬁc@%%ﬁﬁtgggtxggmonﬁimuéﬁﬁ ré RBALRFSmat i on
| nformat | (_)r-bince the address expected value sigcr(ljgf%nlesnan(gic}ahteescl%:rhreent 'D
ID acquisition signal 411 to be input subsequently,
coincidenge between the two signals indicates the
continuity of address. The address continuity
determination result is output as an address cohtinuity
determination signal 614 to the address reliability
condition determination decoder 603.
The address comparator B 602 compares the high order
20 bits of the address component 611 of the ID information
of the ID acquisition signal 411 with the high order 20
bits of the address component of a current ID information
signal417describedlater,andoutputsahighorderaddress
determination result signal 416 to the ECC block
synchronizationdeterminationblock402.Lfthecomparison
does not result in a match. Here, the address component
€11 of the ID information of the ID acquisition signal
411 and address component of the current ID information

signal 417 described later are two continuous addresses

at the timing of the sector synchronization signal 331.




signal.417 described | ater are two continuous addresses at the timng of
the sector synchronization signal 331. 63 1In addition, the ECC bl ock of
the DVD 101 is constituted by 16 sectors each beginning with the | ow order
“four bits of the address represented g the hexadeci nal notation included
in the IDinformati on of "0000b". Therefore, the high order address
-determ nation result signal 416 can be considered to indicate the
conparison result of quotients of (read sector address inforpation) /
(nunber  offnsedddrtsi ayonsthie RGP ek BGC the D 1 tife aarstbhutadous
sectors, and indicate the change of the ECC block. The address reliability
condi tion byt @6nseatbrs edetobegiddd naeddhdithe Low asdeadfeyy PétBability
determ nation condition 613 preset by the control m croconputer 108,
decodes thefenty attdreessonepessgantednponthe Bexadleaimal mehabiaRti on of
the ID acquisition signal 411 and the address continuity determ nation
signal 6l4ncintie@®nenathe (Iibe iadtivesatiehi alfi G000 QK si gheerafereif the
address reliability determination condition 613 is satisfied. The address
reliabilityghKlisigimabrdés asdressudetermirasébacrerstiid sihgnadctdb
synchroni zati on counter block 404. The sel ector 604 selects the ID
acqui si ti ogasi @l coddidetethe addidssatel thbi tiompadd somgymaésydls pfdi cat es

quotients of (read sector address information) / (number

of sectors constituting the ECC block)” of the two

continuous sectors, and indicate the change of the ECC

block.

The address reliability condition determination

decoder 603, according to the address reliability

determination condition 613 preset by the control

microcomputer 108, decodes the error detection result

component 612 of the ID information of the ID acquisition

signal 411 and the address continuity determination signal

614, and generates the address reliability OK signal 415

if the address reliability determination condition 613

is satisfied. The address reliability OK signal 415 is

output to the selector 604 and sector synchronization

counter block 404.

The selector 604 selects the ID acquisition signal
411 if the address reliability OK signal 415 indicates

that the ID acquisition signal 411 is reliable, or selects

the address expected value signal 616 described later if
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that the. I D acquisition signal 411 is reliable, or selects the address
expected val ue signal 616 described later if TH15 SHEEN HF~SEEFJ REPLACED
64 the address reliability OK signal 415 indicates that the ID
“acquisition signal 411 is not reliabteg4¢and outputs the selected address
information as a current address selection signal 615 to the ID retaining
-register 606. The ID retaining register 606 stores the current address

oupu - P Bl g B S FEEL Ly BHARDLTRNE RSP 100 e
it seabos etk bt Tl 1 AR BB e
cxpecteq Vit Wilpghca sl Bl aralfuf ol o s et o
Yﬁ:‘ (l;(ram?t ?gfleoﬁt%ﬁ/ﬁt)éggi ﬁGa}éd'pcé%lsélz%ﬂﬁﬁnﬁﬁf:ailﬁ&r{%e%egi'%Efﬁegﬁg'
nformt Von of e YD 101 7az & e e e, 1he, SpELOL L pcaivanced by

of the IDreliability, determ natiaqn bl ock 405 has been described in

detail. R&ddnesy $eler§ire £1giah 6 1DoROF eBEFY SESHAF sect or

synchronization signal 331, and outputs the stored value
as the current ID information signal 417 to the incrementer
605 and ID information address translation block 407.

The incrementer 605 is a circuit that adds 1 to the
value of the current ID information signal 417, and outputs |
thle addition result as the address expected value signal
616 to the selector 604 and address comparator A 601. The
reason why the addition result becomes the address expected
value signal 616 is that the address component included
in the ID information of the DVD 101 has a rule that when
the sector is advanced by one, the address component is
also advanced by one.

So far, the operation of the ID reliability
determination block 405 has been described in detail.

Referring to Figure 4 again, upon receiving the sector
synchronization signal 331, ID information acquisitipn
signal 411, address reliability OK signal 415, and ECC
block synchronization signal 418 described later, the

sector synchronization counter block 404 operates at each
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syrachroni zation signal 331, ID information acquisition signal 411, address
reliability OK signal 415, and ECC bl ock synchronization signal 418
described later, the sector synchronization counter block 404 operates at
"each THI S SHEET HAS TEEN REPLACED 65 6Xector synchroni zation signal 331 to
take in the low order four bits of the address conponent of the ID

zacqui sition signal 411 as the counter value if the address reliability OK

2 R L
oleares’ op thubese BRLHRAA Bl ol LSRRI the 1o
s s AT Ll Bl ok b R It o
e £35S el R A Dl B
address si §Rdl 181 xslgaRle h Ok tROFCRGRLF STiS SAWH-SF g%%fuég%fsgﬁéor
generates the ECC bl ock synchronizatio gﬁrenpo ation Z{ﬂgg28413 Bt t he

tinng of PREr&ss dgiekidRhtdhyvzK §A 9% 33 tes P&t LDsect or

address signal 414 jndicates_15, that is, . .
acquisition signal 411 is not reliable, and 1is cleared

by the ECC block synchronization signal 418. Therefore,
if the ID information is determined to be reliable, the
sector synchronization counter block 404 has its counter
value corrected by the ID information. The counter value
is output as an absolute sector address signal 414 to the
ECC block synchronization interpolation block 403.

The ECC block synchronization interpolationblock 403
monitors the absolute sector address signal 414 for each
sector synchronization signal 331, and generates the ECC
block synchronization interpolation signal 413 at the
timing of the sector synchronization signal 331 when the
absolute sector address signal 414 indicates 15, that is,
the last sector in the ECC block.

The ECC block synchronization signal generation block
406selectstheECCblocksynchronizationdetectionsignal
412 and ECC block synchronization interpolation signal
413 according to the condition preset by the control.

microcomputer, andgenerates the ECCblock synchronization



the | ast sector in the ECC bl ock. The ECC bl ock synchroni zation signal
generation block 406 selects the ECC bl ock synchronization detection
signal 412 and ECC bl ock synchronization interpolation signal 413
“according to the condition preset by téfe control m croconputer, and
generates the ECC bl ock synchroni zation 66 signal 418. The ECC bl ock
-.synchroni zation signal 418 is output to the sector synchroni zation counter

e T
gosrhes eballoe anben” By B 0 MEUPREEN D oo e
ospectverds Wl eltodhoCTRYy AL S st BB I Ui 2o o
se o et wge 108G dretbeg SEBead b nnfy ok bRtV feR
will be ded& tBeFwrant Bp dndeme lﬁpgﬁﬂ“énéi %f%&tge?%gh%&gn}gfg{’%uct ure
of address generation peans, 1202 of this enbodinent. In thﬁéfeééz

ref erence FymetgionbaatiaBtiekonapA ) anshgenerataeacheethy

denotes a frame synchronization counter val ue address transl ati on decoder,
reference 419 and ECC block address 420 that are the base addresses

of the buffer memories storing the sector and ECC block,
respectively. Here, the sector address 419 must be set
to include 26 or more regions for storing the frames, and
the ECC block address 420 must be set to include 16 or
more regions for storing the sectors.

Lastly, an eventual generation of a data storage
address in the buffer memory 106 will be described with
reference to Figure 2. Figure 2 shows a structure of
address generation means 1202 of this embodiment. In
Figure 2, reference numeral 201 denotes a byte counter,
reference numeral 202 denotes a frame synchronization
counter value address translation decoder, reference
numeral 203 denotes a low order ID address translation
decoder, reference numeral 204 denotes an adder/subtracter,
reference numeral 205 denotes a high order ID address
translation decoder, and reference numeral 206 denotes
an adder. In this regard, the frame synchronization

counter value address translation block 311 in Figure 3
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nuper al, 203 denotes a | ow order |1 D address translation decoder, reference
nunmer al 204 denotes an adder/subtracter, reference nuneral 205 denotes a
hi gh order ID address translation decoder, and reference nuneral 206
“denotes an adder. In this regard, thesframe synchronization counter val ue
address translation block 311 in Figure 3 TH'S SHEET HAS ?JEEN 1 REPLACED
.- 67 1is equivalent to the frame synchroni zation counter val ue address
transl ati on decoder 202 in Figure 2, and the ID inpfornmation addiess

transl at i o ShPEER VARt te §hetXame sygednanAzIt YRt FRUPERF oY BRI D
address trans] ati on decoder , 203, adder/subtracter 2042 and hiBh order ID
address t pSsNeRS drarsbakionodecoemZQ2 AR Hi9us9121 s2BACERRt &P that is
cleared by the frame synchronization signal 323 and counts the byte clock
334. That Agfarmatpier address bpansdatioyy &dogk 40e 1M §iamstty 4oftSa frane
and counts the nunber of the_ denodul ated pieces of data, and the counter
val ue t her eonsticdewhed byhehad@veasdser khadgyess treRBlation defodesr i ng

the 91 bytes in the frame as it is. The counter value of the byte counter
201 is out OB ,aadder hstbhnackedr @94, zusd thigheondgsr I20RAdMRSS r ane
synchroni zati on counter value address translation decoder 202 is a decoder
t hat takestmangietion decoder 204.

The byte counter 201 is a counter that is cleared by
the frame synchronization signal 323 and counts the byte
clock 334. That is, the byte counter 201 is cleared at
the beginning of a frame and counts the number of the
demodulated pieces of data, and the counter value thereof
becomes the address of the buffer memory 106 for storing
the 91 bytes in the frame as it is. The counter value
of the byte counter 201 is output as an in-frame address
213 to the adder 205.

The frame synchronization counter value address
translation decoder 202 is a decoder that takes in the
absolute frame position signal 327 at the frame
synchronization signal 323 and provides an output shown
in Figure 9(a) with respect to the input of the absolute
frame positionsignal 327, andthe decodingresult is output
as the frame address 332 to the adder 205.

The low order ID address translation decoder 203 is

a decoder that takes in the low order four bits of the

current ID information signal 417 at the sector
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absol ut,e franme position signal 327 at the frame synchronization signal 323
and provides an output shown in Figure 9(a) with respect to the input of
the absolute frane position signal 327, and the decoding result is output
“as the frane address 332 to the adder ©®5: The | ow order |D address
transl ati on decoder 203 is a decoder that takes in the | ow order four bits
.of the current ID information signal 417 at the sector THI S SHEET HAS BEEN

FEPLICED  Sho M AN OBl S etk dos oo gohosio I
(e sector MSIEIE S0 B SSoneese BTHBASleCRE T
aanE Sl o IR Gl ot Pt
nfor i o e eled bt ot ndgmctol Pbrbct ou b
neroof ar ouned, dowgyPosional | nformation 12 on 3 start of s orage

result thereof g output as EOC block, o position | nfrmmlign 244 tg he high

bits of the ID information 221 corresponding to the data
that is preset by the control microcomputer 108 and
requested from the host 109 from the high order 20 bits
of the current ID informationsignal 417. Inthisprocess,
the respective low order four bits thereof are rounded
down. Positional information 212 on a start of storage
into the buffer memory 106 is added to the calculation
result, and the result thereof is output as ECC block
position information 214 to the high order ID address
translation decoder 204.

The high order ID address translation decoder 204 is
a decoder that takes in the ECC block position information
214 for each ECC block synchronization signal 418 and
provides an 6utput shown in Figure 9(c) when the remainder
of the division (ECC block position information 214) /
(number of the ECC blocks capable of being stored in the
buffer memory 106) is input thereto as the absolute ECC
block address, and the decoding result is output as an

ECCblock address 223 totheadder 205. Here, intheexample
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translation decoder 204. The high order ID address translation decoder 204
Is a decoder that takes in the ECC bl ock position information 214 for
_each ECC bl ock synchroni zation signal 418 and provides an output shown in
Figure 9 (c) when the renainder of the division (ECC bl ock position

i nformation 214) / (nunber of the ECC bl ocks capabl e of being stored in
.the buffer nenory 106) is input thereto as the absolute ECC bl ock

o ey e
L St s g
L e e e
the frame 2dyhcHireme addsesmdidt, Fect&ae &5ts idd tre 209 Eg% giégé{\é\?\?éfy,

when the frane synchronization begins to be, naormally detected, the frane
posi tion dadei_neméalomgbserdar&tgeﬁ%%olidg?? P BREONEAme
position reliability determi nation bl ock 310 determ nes whether the

det ect ed f rarmfbst themory ssorgde aidpess 215 |

With such a configuration, in the case where the frame
synchronization cannot be detected or is detected
excessively, when the ffame'synchronizaﬁion.begiqs to be
normally detected, the frame position detection block 308
detects a frame position, and the frame position
reliability determination block 310 determines whether
the detected frame position is reliable or not.
Accordingly, a highly accurate frame synchronization
position can be loaded into the frame synchronization
counter block 307, and an absolute frame position in a
sector stored in the buffer memory 106 can be properly
corrected by the frame synchronization counter value
address translation decoder 202.

In addition, in the case where the sector
synchroniéation cannot be detected or is detected
excessively, when the sector synchronization begins to
be normally detected, highly reliable ID information can
be acquired in the ID reliability determination block 405,

and an absolute sector position in an ECC block stored



Aceordi.ngly, a highly accurate frane synchronization position can be

| oaded into the frame synchronization counter block 307, and an absol ute
_frane position in a sector stored in the buffer menory 106 can be properly
corrected by the frame synchroni zati-ov&ounter value address translation
decoder 202. In addition, in the case where the sector synchronization
.cannot be detected or is detected excessively, when the sector

o) ofvcdhe T ARl 1t BERR e PECHEPRTAATA ook s,
reory 503 ke Bl e T Y o PRERCERIRRS R R 106 o
"D B ess ouiotnd o apcbhtprat efhinf hR AN rbarie B Mir Bk o
sccording Cssnsiaiouenstesererandoe ] eeodarhy f BB or s pp o

witten théreoslatieonddagodsra 2@ ect sector managenent nethod f or a

DVD- RAM  of ski ppi ng an ECC bl ock including a defective_ sector. shown in
Figure 10 (h) , Fgmgxenmmi tioFaPLa¥ Sindt ﬂbﬁ?‘oé‘a"&n&efiégf“i Vﬁlgzgtnor i s
not provided so that data of the

thereon according to a defect sector management method

for a DVD-RAM of skipping only a defective sector as shown
in Figure 10(a) or a disk haviﬁg data written thereon
according toadefect sector management method for a DVD-RAM
of skipping an ECC block including a defective sector as
shown in Figure 10(b), even if positional information of
a defective sector is not provided so that data of the
defective sector is stored in the buffer ﬁemory 106, the
addresses of the ID information before and after the
defective sector are consecutive and a highly reliable
ID information can be acquired in the ID reliability
determination block 405, and therefore, the region of the
buffer memory 106 storing the data of the defective sectbr
can be overwritten with correct data so thét the disk
including the defective sector can be replayed without
the defective sector being noticed.

As described above, even if the data read from the
DVD 101 cannot be stored in the buffer memory 106, the

address of the data storage into the buffer memory 106
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defecti,ve sector ‘is stored in the buffer nenory 106, the addr

I D information before and after the defectiveysectbr are consgiszvgfaagea
_hlghly_rel!able ID information can be acquired in the IDreliability
determination bl ock 405, and thereforé|l the region of the buffer memory
106 storing the data of the defective sector can be overwitten with
.correct data so that the disk 1including the defective sector can be

:erg%ra.yfe jg Vg“étsgéé‘%r?sgréﬁéﬁ r'taégm% Bgﬁg‘tft*?aér%ot R R A
m gbgglEEtT:ﬁSOZﬁ %}&asﬁkﬁgﬁg ?(11“31 ec‘gér?%c?tgh t"b%%%— %eﬁﬁgﬁgfei? |6ng
R
el g b detees ) S I %W%“ §

transl at i odetrooteat 208 blerk Algn 3 é'-lralrt?%g%l‘ajrrléggtﬁgﬁsl arf)l on ecoder

204, and accordingly, an optical disk d
capability h}amebesc%ﬁmhelf@?@ﬂe S(Ymrl Vga\f,)mﬁéqrh@?tee?Q/%r}.cedadd%@s%y' ng

translation decoder 202, low order ID address translation
decoder203,andhighorderIDaddresstranslationdecoder
204, and accordingly, anopticaldisk drivewith anenhanced
replaying capability can be construéted.

(Second Embodiment)

Next, a second embodiment will be described with
reference to Figure 11. Figure 11 shows a structure of
defective sector detection means 1205 of this embodiment.
The same components as those in the previous embodiment
are given the same reference numerals, and description
thereof is omitted. |

InFigurell,referencenumeral1101denotesaphySical
ID retaining register A, reference numeral 1102 denotes
aphysicalIDretainingregisterB,referencenumera11103
denotes an incrementer A, reference numeral 1104 denotes
a subtracter, reference numeral 1105 denotes an ID
retaining register, reference numeral 1106 denotes an

incrementerB,referencenumeral1107denotesaicomparator,
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Next ,

thi s enmbodi nent.

a se

cond enbodi nent will be described with reference to Figure 11.
Figure 11 shows a structure of defective sector detection neans 1205 of

The sane conponents as those in the previous enbodi nent

“are given the sane reference nunerals,’and description thereof is omtted.

In Figure 11, reference nuneral 1101 denotes a physical [ID retaining
-register A reference nuneral 1102 denotes a physical ID retaining

regi ster B, reference nuneral 110 npt e L n . S erence
numeral 1162%& ee%en%esﬂB’E“Fﬁ@g[ei,lO%gf(g‘?%%%%gnéné%gg%%}‘é% Qéeen%t es an ID
retaining register, reference nuneral 1106 denotes an increnenter B,

ref erence ﬁ’@%ﬁ%Ormm denotes acomparator, TH S SHEET HAS EE G4 REPLACED

conponent of the ID infornmation of an . |ID_regeneration_si I f or
physi cal | BlsEgFQr detectien ??mP?n?Qtiﬂgigg?egﬁtﬁﬁgoFﬁggggﬁh%%% Pbohysi ca

72

d ref |. 1108 denot def.egt i . Th
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each

IDis free of error, takes in an_addr.ess conponent, of .th D_i. nf.onmat i on
of the IE)ﬂ@bé@ﬂeﬂ¢¥ﬁ¢éPBnﬁPgEfiiﬂqéﬂdfQﬁﬂ%ﬁé&;quﬁﬁcﬁipﬁbsF&g#%HD

acquisition signal 1113 to . the physical LD reHﬁinin
subtracter 1112, and if it is indicated that t

e ac l{r dp
ID is free of error, takes in an address component of the
ID information of the ID regeneration signal 1111, and
outputs it as a physical ID acquisition signal 1113 to
the physical ID retaining register B 1102 and subtracter
1104. Here,.the physical ID signal 1112 becomes capable
of being generated by configuring the frame
synchronizationgenerationsignalblock302soas1x>detect
not only the ffame synchronization but also an AM that
is a synchronization of the physical ID, and supplying
the physical ID signal' 1112 to the data demodulation block
304 allows the physical ID to be generated in the ID
regeneration block 401. Therefore, the iD regeneration
signal 1111 is equivalent to the output of the ID
regeneration block 401. In this regard, the AM is
described in the DVD-RAM format and is followed by the
description of the physical ID.

The physical ID retaining register B 1102 and ID
retaining register 1105 monitor the error detection

component of the ID information of the ID regeneration

e istg;sgc%ﬁpz and



1104.. Here, .the physical |ID signal 1112 beconmes capable of being
generated by configuring the frame synchronization generation signal block
;_302 so as to detect not only the frame synchronization but also an AMthat
i's a synchronization of the physical-I1T}§ -and supplying the physical ID
signal 1112 to the data dermpdul ation block 304 allows the physical IDto
:be generated in the ID regeneration block 401. Therefore, the ID

regeneration signal 1111 is equivalent t f
][egenter at héﬁgﬂaéllcll@wé b‘?lﬁ {37 ?%ﬁ{a syﬁgh%%n%%é%fe%@“%gﬁ }Lr%fo’%e DVD- RAM
ormat and is followe S |pt|onof D
le?r (r)trat SI {n ﬁté iégi‘-§tb¥dBcﬁ—Gglf EH(E%I %E‘ r@f:gluﬁlrﬁaé* &Z)g g 2?8%18E ?nr)irflg'fe'dfh%/?}lacal
etection conponent of the |D inf t f

i gnal 111EheophasieabelBr Tefad g 'zéees?iﬁ e'réﬁaﬂ lééileta'l%ée?ﬁf‘ﬁﬁ%tnh?&? o
that the acquired IDis free of error, he p I_ni:ng reglster
B 1102 t akghysicak IDweteanipg F—'@tgd-ﬁﬁ% Ae]g]?/@ ?ml Ti iﬁdl(')cutaputs i t
as a physical 1D signal 1114 to the incrementer A 1]}.}@3 a??’,@ %nI(P

I

retaining reghytssrcall o8P tsakgralnl the BRdYRISIRGHBBRE

information of the ID regeneratlon ignal 1111 and o it as an I D
signal 111%he IW]eretaEnenGnﬂf@ggtﬂloglﬁaFa}‘gs éﬁ‘er&\ef %?ar%%ﬁtor

synchroni zati on si gnal
component of the ID information of the ID regeneration

signal 1111 and outputs it as an ID signal 1117 to the
incrementer B 1106.
That is, even if the sector synchronization signal
331 is input, when it is indicated that the ID acquired
by the ID regeneration signal 1111 has an error, the
physical ID retaining register A 1101 is not taken in the
physical ID retaining register B 1102, and the physical
ID signal 1114 is not output to the incrementer A 1103.
Furthermore, the address component of the ID information
of the ID regeneration signal 1111 is not taken in the
ID retaining regilster 1105, and the ID signal 1117 is not
output to the incrementer B 1106.

As a result, the physical ID retaining register B 1102
stores therein only the physical ID that is reliably free
of error, and only the physical ID signal 114 of the physical
ID that is reliably free of error is output to the
incrementerA1103. Inaddition, theIDretainingregister

1105 stores therein only the address component of the ID
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331 is.input, when it is indicated that the ID acquired by the ID
regeneration signal 1111 has an error, -the physical ID retaining register
A 1101 is not taken in the physical IDretaining register B 1102, and the
“physical 1D signal 1114 is not output74co-the incrementer A 1103.
Furthernore, the address conponent of the ID information of the ID
;regeneration signal 1111 is not taken in the |ID retaining register 1105,
and the ID signal 1117 is not output_to_the increnenter 11?6'tﬁ§ a
resul t, thénfomiationkhatainireltehlytEreg 2102 9 er 884 RErdi nonly the
physical ID that is reliably free of error, and only the physi %I | D
si gnal 114 Iof stifgnghykltalthab @ﬁareﬂéﬂhéﬁzﬁﬂ%ﬁf9€é¥5¥°5rgﬁroPg 80t put to
the increnmenter A1103. In addition, the IDretaining register 1105 stores
therein onlty tihe atliceementepoBerdtlf- the I D TH S SHEET HAS EYEEW

REPLttCED 1 1 74 information that is reliably free of eLron,ﬁgpqﬁynly t he
ID signal 1117 trhat ircuesentpey Ar 303f imarement s et PA¥§ LR iTttr ement er

B 1106. The increnenter A 1103 increnents the physical ID skgnal %%14 by

1, and out piignahelizduby ds arphysitpits| bhexgeaed af U8 BPYRAC31115 to
the subtracter 1104. The increnenter B 1106 increnments the ID signal 1117
ID expected value signal 1115 to the subtracter 1104.

The incrementer B 1106 increments the ID signal 1117
by 1, and outputs the result as an ID expected value signal
1118 to the comparator 1107.

Thesubtracter1104subtractsthephysicalIDexpected
value 1115 from the physical ID acquisition signal 1113
to generate the number of defective sectors 1116. The
numbarofdefectivesectors1116isoutputtothedefective
sector detector 1108.

IftheerrordetectioncomponentoftheIDinformation
of the ID information signal 1111 indicates that the
acquired ID information is correct, the comparator 1107
compares the address component of the ID information of
the ID information signal 1111 with the ID expected value
signa11118,andifthereisanmtchbetweenthetwosignals,
outputsanIDcontinuitysignallll9tothedefectivesector
detector.

In the case where the defective sector detector 1108
receives the ID continuity signal 1119 and the number of

defective sectors 1116 is not zero, the defective sector



by.1, and outputs the result as an |ID expected value signal 111
conparator 1107. The subtracter 1104 sub?racts t he phys?cal | D egpggtgge
_value 1115 fromthe physical 1D acquisition signal 1113 to generate the
nunber of defective sectors 1116. The 7:uber of defective sectors 1116 is
output to the defective sector detector 1108. If the error detection
sconponent of the IDinformation of the ID information signal 1111

i ndicates that the acquired ID informgtion i.s correct, ihe t 1107
conpares t Hetagthass detmiBhoAs BFthénaﬁf?HﬁhWﬁﬂ%%ﬁi%ﬁ l$ﬁ%§€%p?%?ogaation
signal 1111 wth the I D expected val ue s'g al , 1118, .and i Bere ks a
mat ch bet waed ohspuls 8ide ¢§,th§u$%€|F9ra‘h {'j%CE&l‘?tni ﬁﬂlﬂpﬁls?‘é?al' 1%%9 to the

defective sector detector. In the case where the defecti )

1706 1 boeithusdelie s wmaEatn JeHegHetOn BAETAM KED AonBUERHE . BBPect | ve |
sectors ;116 is not zero, the defective sector 75 detector det yi_nes t hat
a def ecti veadens dmdicateedcbydthengunbesuos defEdel V6 SeEEPLP Ei?&t i on
signal 1120. If the defective sector detection signal 1120 is oufput, the

val ue i ndi ¢aiceshdly vakidunbeEn afiddtfiont,i whehy$ical1dD FEBGHEYalid. In

addi tion, the physical |1D expected signal 1115 indicates the beginning of
the defectigiqyn#EectDI5 indicates the beginning of the defective

sector.

That is, if the address components of the reliable
two pieces of ID information are continuous and the two
physical IDs Ia.re not continuous, there is adefective sector
between the sectors associated with the above-described
two pieces of ID information. In this way, the defective
sector detector 1108 detects a defective septor.

With such a configuration, in replay of a disk having
data written thereon accdrding to a defect sector
managementmethodforaDVD—RAMofskippingonlyadefective
.se‘ctor as shown inFigure l0(a)ora disk havingdatawritten
thereon according to a defect sector management method
for a DVD-RAM of skipping an ECC block includinga defective
sector as shown in Figure 10(b), the présence of adefective
.sector, the start address of the defective sector, and
the number of defective sectors can be detected when the
condition that the subtracter 114 does not exhibit zero
is satisfied and the comparator 1107 indicates the

continuity of the ID information.
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That is, if the address conponents of the reliable two pieces of ID

I nformati on are continuous and the two physical IDs are not continuous,
there is a defective sector between the sectors associated with the
“above-described two pieces of IDinforgetion. In this way, the defective
sector detector 1108 detects a defective sector. Wth such a configuration,
.in replay of a disk having data witten thereon according to a defect

sector nanagenent nethod for a DVD- RAM of Skiﬁ?fﬁi n(g%fnla}a defective
sector as shownIntlHgwey ,10ipge Bhe PLRIRNFRANG WS VAL RRPhér eon

according to a defect sector nmanagenent nethod for a DVD- EAM of bski ppi ng
an ECC bl othe sthodi addxessf oft the defecsivasSEREAT i ANE LOFTIBORE) | the
presence of a defective sector, the start address of the defgc%i.ve sect or,
and the nofbeleficdciecsévbossccensbeadesectad whep & TARALEIRG ti on
that the subtracter 114 does not exhibit zero  is satisfied and_th

conpar at or thi7thediulat eactee 110Adoes npt@xhhbitBer deng@tdAfied s sHEET
HAS ?EEJ . REPLACED 76 1In this way, since the presence of a defective
sector, thadtad cubesatolt ﬁﬂl@7déh§1d¢da)t‘ee%é‘d%%rqoﬁﬁéln’elﬁéiynﬁ’r?bﬁ‘e of
defective sectors can be detected when the condition that the subtracter
1104 does nyf Exbbbhatieng iit s ipdseiblentot koncdnpieht aR PPEECRAdi cat es

the continuity of the )
disk drive capable of carrying out not only a passive
operation in which a defective sector processing is
performed in response to the defective sector information
from the control microcomputer 108, but also an active
defective sector processing inwhich theoptical diskdrive
detects a defective sector and gives to the control
microcomputer 108 an instrﬁction.

As described above, according to this embodiment,
since the information of the replay data of the optical
disk is analyzed, and the translation into the absolute
address in the buffer memory is carried out according to
the information acquired by the analysis, the replay data
of the optical disk can be stored into a proper region
in the buffer memory, and since the presence of the
information acquired by the analysis, number of defective
sectors, and address of thedefective sector canbe detected,
the active defective sector processing can be performed.

Consequently, in data replay of an optical disk with

a scratch, fingerprint or the like, the replay data can



ID.information, it is possible to construct an optical disk drive capable
of carrying out not only a passive operation in which a defective sector
processing is performed in response to the defective sector information
‘fromthe control mcroconputer 108, -but7 at so an active defective sector
processing in which the optical disk drive detects a defective sector and
-gives to the control mcroconputer 108 an instruction. As described above,

according to this enbodi nent, i nce the | r | dBeE8yedat a of
the opticabe %%Reijé%gs?éﬂffé%wwgrtxgﬁégﬁr%dn@%§%ytthmga absol Uit &
address in the buffer menmory is carried.out acgor di s o hNEo) rmation
acqui red bynchdnakepy&ivsof 4o 9%’&%891(1‘3%5% %%Eﬁhéeddo%tg?%gf“’gi §ﬁbgg’%’be
stored into a proper region _in the buffer nenor and si spresence
of the inf (thmgilmﬁieib the gpfers MpsRateT mﬂ%aeqe%?ngeé%g?%\g/glﬂggct ors,
and address of the defective sector can be detected t he | ective
sect or pro@ﬁe@OO@%GWMEFOm%FW,b?Heg&cfcféé{“é?}rgg an
optical disk with a scratch, fingerprint or the like, the replay data can
77 be storted the cpxherbatter nenmory nore accurately than before, and in

replay of an optical disk with a defective sector, bur den, of

: th t-he
def ecti ve sectofhmenagénbatppesibls kg PEPYAEe B8R ?ﬁ@ei&ﬁﬂto?p?ﬁl rac}corrput er
can be reduced conpared to the prior art. .
disk drive that can accurately store the data of the optical

disk with a scratch, fingerprint, or defective sector into
the buffer memory, and reduce the burden of the defective
sector management processing placed on the control
microcomputer .

Here, the addreés generation means 1202, demodulation
processing means 1203, and ECC block processing means 1204
constituting the controller block 118 of this embodiment
are an example of the buffer memory address translation
device of the presént invention, the ECC block processing
means 1204 of this embodiment is an example of the sector
address reliability determination device of the present
invention, the defective sector detection means 1205 of
this embodiment is an example of the defective sector
determination device of the present invention, the ECC
block processingmeans 1204 of this embodiment is an example
of the ECC block synchronization detection device of the
present invention. Furthermore, the demodulation

processing means 1203 and ECC block processing means 1204



Thus, iit is possible to provide an excellent optical disk dri |
accurately store the data of the optical diskpmﬁth a scratghlvfi;ggﬁpfﬁgt
or defective sector into the buffer nenory, and reduce the burden of the
defective sector management pr ocessi r’ip pl aced on the control

m croconputer. Here, the address generation nmeans 1202, denodul ation
sprocessi ng neans 1203, and ECC bl ock processing neans 1204 constituting

the controller block 118 of this enbodi :

gfgg;gsaddpés§hﬂﬁaT§§?4?WP?Pe%F€eanefggg Fé§§ﬁ5§#%3§ﬁ¥ﬁ%§%QI%%QEEE?LTggk
I ng nmeans of, this enbodi [ .

addr ess r epifdbheintesRReARYRR T HAR géﬁ%gh@lf g?ﬁgegégggﬁgrg%r%&gﬁ{l;égﬁgog he

def ecti ve sector detection neans 1205 of this enbodi nt i
t he def ect il2d2saxft drhisgieembadaRendn %ﬂ‘hee’é?m?ﬁg Bseglﬁt ERSvA b?)(;ﬁnplt ﬁeOf

ECC bl ock processing neans 1204 of this enbpdi nept i s an exanpl
| e of the
ECC bl ock gﬁnanahnqnumeﬁnsepécﬁhﬁ1Rﬁﬁﬁ?ﬁﬁo*nYﬁBngPesent incgntion

Furthernore, the denodul ation processing neans 1 nd I

processi ng nean¥nladditg oo the sSTRBedPREFE N ﬁ%&én{)&g%? gﬁé‘sanal ysi s

means of the present invention, and the address g&neratjxgg rreags 1202 of
aRLast

this enbodiembddiment isxanptxanplert ¢ 885togFendAREF T HEGREASH Fhe

present invention. In addition, the ID regeneration bl ock 40 f [
readout means of the present gnvention, the ECC 1bfocfchl S

synchronization interpolation block 403 and sector
synchronization counter block 404 of this embodiment are
an example of the sector address interpoiation means of
the present invention, the ID reliability‘determination
block 405 of this embodiment is an example of the sector
address information reliability determination means of
the present invention, the address reliability
determination condition 613 of this embodiment is an
example of the predetermined criterion of the present
invention, and the ID information of this embodiment is
anexampleofthesectoraddressinformathm1ofthepresent
invention.

In addition, the frame synchronization code encoding
block 3030 of this embodiment is aﬂ-example of the frame
synchronization code readout means of the present
invention, the frame synchronization code encoding
register A 501 and frame synchronization code encoding

register B 502 of this embodiment are an example of the

THIS SHEET HAS BEEN]
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enbodi nrent is an exanple of the sector address information

of the present invention, the ECC bl ock synchronizationointgsggfgtigﬁans

:block 403 and sector synchronization counter block 404 of this enbodi nent
are an exanple of the sector address int-erpolation means of the present

invention, the IDreliability determ nation block 405 of this embodi nent

<is an exanple of the sector address informtion reliability determ nation

means of the present invention, the agddress reli

condi ti on 6t®rage meenenebdite R eseny inyentjial o %rx ﬁ%%‘%&%gy o
criterion of the present invention, and the I |nf I’ITB.tIOI‘]

embodi nent detectriaxdeteder SIS Qctidhlsdepbedi rﬁftl h %% {nﬁe present

i nvention. In addition, the frame synchronizatio de.encodi n bl ock 3
030
of this errbxfd|t1m1th>1stanueerréle@eéﬁmtﬂ?éﬂf?%n%eagﬁnE’% ez:ﬁ’?eﬁ&&%de r eadout

means of the present invention, the frame synchronization code en
regi ster A15ﬁrbrwubn‘1;aﬂees@na;m@rﬁmlr@ﬂlééééoéneeeﬁnﬁrr?@&@g‘(e& Q?‘goz of

o S ol tapvent i etabe e e AT o

decoder 503 of this enbodinent is an exanple of the continujt

det er m nat ifhe@ans dhet peeseeerninvention, the frame posit tiod
detection result adoption determination circuit 506 of
this embodiment is an example of the frame position
determination means of the present invention, the frame
position determination condition 513 of this embodiment
is an example of the predetermined condition of the present
invention, the frame synchronization counter block 307
of this embodiment is an example of the frame position
interpolationmeansofthepresentinvention,andtheframe
synchronization counter value address translation block
332 of this embodiment is an example of the address
generation means of the present invention.

In addition, the ID regeneration block 401 of this
embodiment is an example of the error detection means of
the present invention, the address comparator 614 of this
embodiment is an example of the sector address continuity
determination means of the present invention, the address
reliabilitydeterminationcondition613ofthiseﬁbodiment

is an example of the predetermined set condition of the

present invention, the address reliability condition



i nvention, the frame synchronization code arrangement OK

this enbodi ment is an exanple of the counter ngans of thecgrgggat505 °
_invention, the frame position detection result adoption determ nation
circuit 506 of this enbodinent is angxanple of the frame position
determ nation neans of the present invention, the frame position
-determ nation condition 513 of this enbodiment is an exanple of the

predeterm ned condition of the present .inventio the fr

synchr oni zdettermioat benisegeden 0 HLH LS &‘?%Hb‘ﬁ?@ﬁ?gilss gﬁe%}f(%%}g of the
frame position interpolation neans of the present inventiaon the franme
synchroni zatfi dhe agt vabidity dedesding a’f‘?ﬁﬂsbf’%c he; prej i s

enbodi ment is an exanpl e of the address [
_ _ . ex: generati on neans of the present
i nvention. inveaddianon, the I D regeneration bl ock 401 of this errgodi ment

I's an exanple of the error detection neans of .the present i i
addr ess conpar afaraddit bény tike phyBagrtekR re§adn ﬁﬁgés%'Plr%ET@gg?brt e

address continuity determ nation neans of the present inventi t he
address 1 gliyshic¢al yIDletetraimbngoregbatipti Bnl 54 ro*n?ﬁ?’é‘e@i’fﬁdfd&ﬁlr@r?t' is an
exanpl e of the predeterm ned set condition of the resent invention, the
address reldiat ta¢yecohn0dj oD reftaigingdee et AFAAt 1 LASactBEEFMEOTR t i s
enbodi ment is an exanple of the reliability determ nation nmeans .of the
present B 1106 of this embodiment are an example of the continuity

detection means of the present invention, the defective
sector detector 1108 of this embodimentl is an example of
the defective éector detection means of the present
invention, the subtracter 1104, defective sector detector
1120 of this embodiment are an example of the informing
means of the present invention, the physical ID information
of this embodiment is an example of the sector physical
address information of the present invention,. the IDsignal
of this embodiment is an example of the sector -logical
address information of the present invention, the
physical ID retaining register A 1101 of this embodiment
is an example of the sector physical address information
readout means of the present invention, the physical ID
retaining register B 1102 of this embodiment is an example
of the sector physical address information error detection
means of the present invention, the incrementer A 1103
and subtracter 1104 of this embodiment are an example of

the sector physical address information comparison means



i nventi,on. In addition, the physical ID retaining register A 1101,

physical 1D retaining register B 1102, increnenter 1103, subtracter 1104,
IDretaining register 1105, increnenter B 1106 of this. enbodi nent are an
“exanple of the continuity detection rslans of the present invention, the
defective sector detector 1108 of this enbodinent is an exanple of the
~defective sector detection neans of the present invention, the subtracter

1104, defective sector detector , 1120 of _this enmbodi ne n npl e of
t he i nf or nofgtheenrgsent: paverddan - iRkl Grftatlf{élrb‘ﬁylgél%g%gﬁg 1%?% mat i on

of this enbodinent is an exanpl.e of the sector physical ‘ﬁ?d
i nf or mat i opfotthilse gmkedimenty dft i3h, SXHRP E)QFQH§F S5k siéﬁggaﬁnent i s
an exanple of the sector |ogical address information of the grﬁ%e t
i nvent i on, aduresshysifcamattorreadon: negnset therpessPt W ¥ BIb8H nent
is an exanple of the sector physical address infprnatioa. re%QOut means of
the presenthenrtietsiniegphegissen Bl0%w©f HHe YpPeELtmeBt11§288f this
enbodi ment is an exanple of the sector physical address information error
detection ewanslefof hche@reaehori hogicedn 2ddres cehRAP_F1R01$55°and
subtracter 1104 of this enbodi nent are an exanple of the sector physical
addr ess i nidetedt Don coepasi ©dn theaprasant dpvepsigneséfd ithRntion, the 1D
retaining register 1105 o _
incrementer B 1106 and comparator 1107 of this embodiment
are an example of the sector logical address information
comparison means of the present invention.
In addition, the ID regeneration block 401 of this
embodiment is an example of the error detection means of
the present invention, the address comparator B 602 of
thisembodimentisanexampleofthesectoraddressdivision
meansofthepresentinvention,andtheaddress;eliability
condition determination decoder 603, selector 604, ID
retaining register 417, and address comparator B 602 of
this embodiment are an example of the ECC block detection
means.of the present invention.
The present invention is a program for making a
computer implement functions of all or part of means (or
device, element, circﬁit, section and the like) of the
above—describedbuffermemoryaddresstranslationdevice,

sector address information reliability determination

device, defective sector determination device, or ECC




of ;this enbodinent is an exanple of the sector |ogical address information
readout neans of the present invention, the ID retaining register 1105 of
_this enbodinment is an exanple of the sector |ogical address information
‘error detection neans. of the presemt dnvention, and the incrementer B 1106
and conparator 1107 of this enbodi nent are an exanple of the sector

=l ogi cal address information conparison neans of the present invention. In

addition, the ID regeneration,kblock 401 .of this. enbedipent. i exanpl e
of the errblogkt SHIPH PREFILHPN ﬁéeﬁrjte‘s‘liht ?%b%‘ﬁt?gn!,tﬂghéfa ress

conparator B 602 of this enbodinent is an exanple of the sector address

di vi sion ABYeRtIORhe present invention, and the address reliability
condition determ nation decoder 603, selector 604, |1.D_ refaining,register
417, and addr esEheoppesendr IMVRPLEPN {f & BRSO Mt gﬁeéxgr%al e of the
ECC bl ock detection neans, of the present.inyentiqgn. .The Presggt oifnvention '
i s a progr pmdgxamekengnakiegmduCamBYeE P Fﬂﬁ?&'cﬁ%{o‘? ®FE6r Ppart of
means (or device, elenment, circuit, section and the |like) OL thet

above- desctihee fubeftfion sworfoa) L e Rakt QfaRepRS &)ﬁro‘g%ﬁ’?:‘é,e' QeBPEP “addr ess
information reliability determ nation device, defective sector

det er ni nat icdir et cesectigaCcasd thieodkd kg hchf ofhgagboyeraasdsthedevi ce of
the present invention.

buffer memory address translation device, sector address
information reliability determination device, defective
sector determination device, or ECC block synchronization
detection device of the present invention, the medium being
computer-readable, and the read-out program cooperating
with the computer to implement the functions.

Here, the "part of means (or device, element, circuit,
section and the like)” of the present invention refer to
some of a plurality of those means or part of the functj.ons
of onemeans, and the "part of steps (or process, operation,
action and the like)” of the present invention refer to
some of a plurality of those steps or part of the operations
in one step. |

In addition, a computer-readable recording medium
having the program of the present invention recorded
therein is also included in the present invention.

In addition, the program of the present invention may

be used in such a manner that it is recorded in a




The present invention is a nmediumthat stores the programfor nmaking a
conputer inplenent all or part of the functions of all or part of neans
_(or device, elenent, circuit, section and the |ike) of the above-described
‘buffer menory address translation devi&®,-sector address information
reliability determ nation device, defective sector determnation device,
z0r ECC bl ock synchroni zati on detection device of the present invention,

t he nmedi um bein conput.er -readabl e,. and_t he read- cQopgrating
with the cEOFR e?tF?ﬂﬂPé&&nF99ﬂ¥qiﬂﬁtT%ﬁ%PmHggg?ﬁhé§é%%?€go? means (or
device, elenent, circuit, section and the like) " of the present invention
refer to So®®MFULLHturality of those neans or part of the functions of

one neans, and the "part of steps (or process, operation tio d the
like)" of the pLBse@ditaeantibe p@gaﬁdafcgi}?epggsgn& E]PXFP%S}%‘% Rta%gse
steps or part of the operations in one step. In additio a
conput er - r émdatsied rigt Fechga meanber khdthdt He m%%géflhﬁhﬁf)&ggm
invention recorded therein is also_included in the present invention. In
addition, teherpmegrissbonmedbiBaid eARRY SnCARPULEE GOGCPREEGNT a
manner that it is recorded in a 83 conputer-readable recording nedi um and
cooper at es wiittth tlae coapptu&er.l n additi on, the program of the present
i nvention may ' )

In addition, the recording medium includes ROM, the

transmission medium includes the Internet, light, radio
wave, and acoustic wave.

In addition, the above-described computer of the
present invention is not limited Strictly to hardware such
as a CPU and may be firmware or OS and includes peripheral
devices.

Furthermore; as described above, the present
invention may be configured in the form of software or

hardware.

Industrial Applicability

As épparently seen from the above description,
according to the present invention, it is possible to
provide a buffer memory address translation device, a
sector address information reliability determination
device, a defective sector determination.device, an ECC
block synchronization detection device, an optical disk

drive, a medium, and a program in which even if an



be,ysed in such a manner that it is transmtted through a transm ssion
nedi um and read by a conputer to cooperate wth the conputer. In addition,
_the recording nmediumincludes ROM the transm ssion nmediumincludes the
‘Internet, light, radio wave, and acouwsti€ wave. |In addition, the
above-descri bed conmputer of the present inventionis not [imted strictly
st0 hardware such as a CPU and may be firmware or OS and i ncl udes

peri pheral devices. Furthernore, as described abgve r

i nventi on ARRBEEHEY RFEErfnifhé M O%Jo??gé?rel 8?92}2%;& \;\er/greééﬁd

I ndustrial Applicability As a rently seen fromthe LRk on,
accor di ng i8terPpkakiah ﬁ%ﬁ/"&?ﬁf Lo Egcgfﬁﬁ %P%Htaosaggéllgr%/‘?%gﬁgigrﬁf fer
menory address translation device, a sector address i f@rg&tign
reliabil i t prosceatickat COrrerReRdenge eeEVERPR-PLECES Ode B REPFSS
device, an ECC bl ock synchronization detection device, an optical disk

drive, a migi @mbuffen pewgramiisn N ciPven if an 84 abnormality occurs

in a synchronization detection and_ interpol ation si gnal du%.to a.factors
such as a fingeFprithermorecrageordingr eQpohadicesBREWERKSPEdOy 3 data

stored in a buffer nenory is not |ost. ' .
is possible to provide a buffer memory address translation

device, a sector address information reliability

determination device, a defective sector determination
device, an ECC block synchronization detection device,
an optical disk drive, a medium, and a program in which
data can be read from an optical disk medium without the
need for acquiring defective sector information from the

optical disk medium.



Funthémnnre, according to the present invention, it 1is possible to provide
a buffer nenory address translation device, a sector address information
reliability determ nation device, a defective sector determ nation device,
“an ECC bl ock synchroni zation detecti-orB®evice, an optical disk drive, a
pedium and a programin which data can be read froman optical disk _

smedi um wi t hout the need for acquiring defecti ve4$e(% of/ i7n#dr et 6%’ %r'gmz‘a' e,

the optical disk medium 85 CLAIMS 2 i+ 1 011 2S, 42! A d-? uf fer
menory address transl ati on devi ce, Qﬁﬁigﬁterizé‘fﬁﬁf%ﬁé§°t%é gﬁ??er menory
address translation device conprises: analysis neans of analyzing a

synchroni zati on pattern included in data read froman optical disk nedium

and positional data allowing a data position _tao be &&co nized included in
the data rdad fRobuEfier apneey addkesddtEAnsIaid PYHALEECGener ati on means

of generating an address for storage into a buffer menpry based on a
resul t of sﬁaraqnﬂﬂysed,lanﬁhgﬁiGWQ%RP%%@%.W%mQFXr&éaﬁeéfregion
corresponding to said generated address in said buffer nenory. 2. The
buf f er mendmarslheisent daMicet COMRIAR®: according to claim 1,
characterized in that said positional R )

analysis means of analyzinga synchronization pattern

included in data read from an optical disk medium and
positional data allowing a data position to be recognized
included in the data read from said optical.disk.medium;
and

address generation means of generating an address for
storage into a buffer memory based on a result of said
analysis, and

said read data is stored in a region corresponding
to said generated address in said buffer memory.
2. The buffer memory address translation device
accordingtoclaiml, characterizedinthat saidpositional
data is sector address information.
3. The buffer memory address translation device
accordingtoclaiml, characterized inthat saidpositional
data is a frame synchronization code.
-4, The buffer memory address translation device
according to claim 2, characterized in that said analysis

means comprises:

L]



data is sector address information. 3. The buffer nenory address
translation device according to claim1, characterized in that said
positional data is a frane synchroni zation code. 4. The buffer nmenory
“address translation device according &® <laim2, characterized in that
said analysis neans conprises: 86 sector address information readout
=-means of reading sector address information included in the data read from

said optical disk medium, sectqr address info | i abi LLL )

det er mi nati on ﬁéﬁﬁ?roﬁdééﬁgﬁhFﬁﬁ%fqikf??HF%éﬁ?%#?ﬂ%%ﬁéa?g %%% +sdctor
address information; sectqr address infor i Qn; i nt.e l.at i of

i nt er pol at 8§t gdsk@ssH 19(;&%%351:}9@&%{?%%8]&5} Qgé;g%tgdr 5"ﬂgt dg?ggﬁlt or
address information for which is not determned to be reliable; and sector
addr ess i nBerdshtapiieal e@ipEnm@Ed R iof  sel ecting sai d sector address

i nformation read by said sector_address information readout. ns_or said
sector addr esssestormaddbaseimfoenatiangekif liég?ﬁﬁggﬁﬁmégggl%n

i nformation interpol ation nmeans accordj ng tg,a redet, rnin%q criterion,
and sai d aderasss afe detarminkpdrchgdethekd &ﬁyé55r§§§ FEAPEFESE i nto
said buffer nmenory according to said

address information;

sector address information interpolation means of
interpolatingsaidsectoraddressinformationforgisector
the sector address information for which is not determined
to be reliable; and

sector address information selection means of
selecting said sector address information read by said
sector address information readout means or said sector
address information interpolated by said sector address
information interpolation means according to a
predetermined criterion, and

séid address generation means generates an address
for storage'into said buffer memory according to said
selected sector address information.
5. The buffer memory address translation device
accordingtoclaim4,characterizedinthatsaidreadsector
address information has an error detection code added

thereto, and




sel.ected sector address information. 5. The buffer nenory address
transl ation device according to claim4, characterized in that said read

sect or

. _ address_infprnation has an error detection code added thereto,
87 said determination of reliability 8% -acconplished by

’error detection code to detect an error in said read sector address
sinformation. 6. The buffer nenory address translation device according to

cl ai m 4,

characterized in that .said. d i O I ;
Cecommi e myeshekdn P ApSERLa i 5 PRI Lol IEHOO R, oo,

I nformati on and sect or dress i nformatj ' I d
menory addM&%ﬂQIQ%%ﬁé¥f (ﬁﬁﬁ?ﬁeééﬁﬁﬁ §$HSE§§E§?§i%$5?8§th;%¥g??zggffﬁr

that said predetermned criterion is a cr%teriggogf reliability required
S .

by exter nalinc&nidIreadnsechRy a9dFesR
nmeans selects one of them by analyzing the criterion o :

required b .sai Fhexbaffar wAReBY %égﬁgsén%r%ﬁﬁ%PE&Q%ré?X%?
sai d sector address information reliabiIitﬁﬁggternination ans. 8. A

buf f er nenmaccaridiegster gA3MLEL idon hanagter

UGl

menory address

determination of reliability is accomplished by
determining continuity between said read sector address
information and sector address information previously
read.
7. The buffer memory address translation device
according to claim 4, characterizéd in that said
predetermined criterion 1is a criterion of reliability
required by external control means, and -

said sector address information sélection means
selects one of them by analyzing the criterion of
reliability required by said external control means and
said determination result of said sector address
information reliability determination means.
8. A buffer memory address translation device,
characterized in that the buffer memory address
translation device comprises:

readout means of reading a frame synchronization code

added to data read from an optical disk medium;

S i'nformati on sel ection
Elabl|lty
lon result of
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usi ng sai d added

acPePd 93 Fhat the buffer



tranrsll ation device conprises: readout neans of reading a frane
synchroni zati on code added to data read from an optical disk nediu

. m TH S
:SHEET HAS ;i Ely REPLACED 88 storage neans of encoding said read frane
synchroni zati on codes and sequenti ald4y&toring the sane therein; frane

position digitization nmeans of digitizing a position of a frane b
_ ased on
=an arrangenent of said codes stored in said storage neans; continuity

determ nati on neans of determ njin et her i | gidlz frame positi

_ Sit

?re cont i nupus;s'tﬁﬁaﬁ?ef‘“‘:‘ﬁ"é%so fe%%%ﬁﬁlﬁgs Fs%e %t?%o‘grf%%ﬁ?he di gi Pi zledI o
rame positions that are determ ned to be cqnt]j : 0skLikon

det er m nat Eﬂrﬁlq}fgé?fkl%ﬂtﬁeﬁfpﬁ%iﬁé epd Sﬁ@r’fﬁé’%%%%?%%ﬁﬁ‘ﬁﬂ%ﬁg ??gﬁe
positions counted by said counter nmeans with a threshold that can be set
by an extethglreldontrol neans and, if the result of said conparison

by ff 0 Frame pESAMEOBARi 1o SRt HEHLON DEFNT b POt HLAAT Fare
B D s et P B AT OB, o2 ¢

stored in said storage means;

continuity determination means of determining
whether said digitized frame positions are continuous;

counter means of counting the number of the digitized
frame positions that are determined to be continuous;

frame position determination means of comparing the
humber of the continuous frame positions counted by said
counter means with a threshold that canbe set by an external
control means and, if the result of said comparison
satisfies a predetermined condition, determining that the
value digitized by said frame position digitization means
is a frame position;

frame position interpolation means of, if the
condition is not satisfied in said frame position
determination means, carrying out interpolation based on
a previous frame position for which the condition is
gatisfied to find a frame position; and

address generation means of generating an address for
storage into a buffer memory based on said frame position

found by said frame position interpolation means or the



a previous franme position for which the condition is satisfied to find a
frame position; and address generation neans of generating an address for
storage into a buffer nmenory based on said frame position found by said
“frame position interpolation neans or 8he 89 frane position deternined by
said frane position determnation nmeans, and said read data is stored in a
-region corresponding to said generated address in said buffer nenory. 9. A

sector address information. reliabiligt et.e O eyiigfy Characterized
in that thEXéle HOSIFIRRsICTRIBIRER %’ﬁ’ %e JT%E?%‘% Qgger M nati on device
conprises: error detection neans of, detecting an error of sector address

i nf or mat | oAetRIMIAAE 3PN JReaNFead™ om an optical di sk medi um and havi ng

an error detection code added thereto; ,sector_address, info |

continuity detesaiflatPad datahd S tFnpir ?‘ﬂgasﬁfaglgé‘ctcéjrrmae o‘r;%gé?ﬂg

information currently extracted from;said read data w I d sector

addr ess i nter saidboenevabad pderess.tdy ﬁ%l‘gzl?‘égﬁ?ﬁemfh@ﬁ%onti nuity of

said sector address information; and reliability .det ] nati on nmeans of
APt

det er ni ni n§ +t he®R Feriteli 1I5Adress sk HOEBEEIP a d mat i on based on

the result of the error detection for said sector. adqress
determination device, characterized in chlat the sector

address information reliability determination device
comprises:

error detection means of detecting an error of sector
address information included in data read from an optical
disk medium and having an error detection code added
thereto;

sector address information continuity determination
means of comparing said sector address information
currently extracted from said read data with said sector
address information previously extracted to determine the
continuity of said sector address information; and

reliability determination means of determining the
reliability of said sector address information based on
the result of the error detection for said sector address
information and the result of the continuity determination
for said sector address information with reference to a
predetermined condition set by said external control

means.

THIS SHEET HAS SEEN
REPLACED




information and the result of the continuity determ nation for said sector
address information with reference to a predeterm ned condition set by
said external control means. TH S SHEET HAS .tEt REPLACED 90 10. In
‘readout froma rewitable optical diskdedium storing.sector physical
address information that is a physical address of said sector besides
-sector logical address information included in data, a defective sector

determ nation device, characterized .in that the .defecti 3

det er m nat L8n dEQiEEadQBﬁp'?ﬂﬁ;acﬁﬁﬁ¥ﬁ5?g$ed8 %bq%gh(%%ﬁﬁgﬁggaggtecting a
position where a difference ogcurs beiween fheg conti nui Sal sect or
physi cal a8¥o&dag rFeFHRY | BAYSAG héqdﬁﬁﬁ§uﬂ9€br%?£%§ﬁdkégb 6%?ﬁggica
address information; defective sector detection.gpans of fig?ing 2y
defective pbysdrcakiaddsars 0&t 6a3¢H SRFFRF cReEIdgFd SETHYr mtRF*Feans of
inform ng an external control nmeans of sajd detected defective sector. 11.
The def ect addrass cknfervatinat igeladatencddtding to clai m 10,
characterized in that sai d defective sector et ecti on .,neans detech§ t he
nunber of saidefieteiveveectert et el nakl QB HEV1GR/ ST aGHFELES

i nformati on of _ _ _
in that the defective sector determination device

comprises:

continuity detection means of detecting a position
where a difference occurs between the continuity of said
sector physical address information and the continuity
of said sector logical address information;

defective sector detection means of finding a
defective sector using said detected difference; and

informingmeansofinforminganexternalcontrolmeans_
of said detected defective sector.
11. The defective sector determination device according
to claim 10, chafacterized in that said defective sector
detection means detects the number of said defective
sectors and the sector physical address information of
a leading one of said defective sectors, and

said informing means informs of said number of
defective sectors and said sector physical address

information of a leading one of said defective sectors.

THIS SHEET FAS HEEH
REPLACED




a leadiing one of said defective sectors, and said inform ng neans inforns
of said nunber of defective sectors and said sector physical address

i nformati on of a | eading one of said defective sectors. TH'S SHEET H S
"REPLACED 91 12. The defective sector determ nati on device according to
claim 10, characterized in that said continuity determ nation neans
-conprises: sector physical address information readout neans of reading

sai d sector physical -address information; .sect.or physi cal

i nf or mat i oh2er rBre AR ERET ONSNBERE ST éﬁgFEB‘ﬁ Eul ge?@olr&%fac’g%?fdgiégd sect or
physi cal address information; and sect.or .physical .,a P rmation
conparisont@e§&§lmﬁ1anﬁkﬁ¥ﬁ§FeSFZ@ﬁbJébéﬁﬁ%:dﬁ§§gc§g5§§§PégI i nf ormation
for which an error is not detected by said sector physical address

i nf or mat i odederayl iR | BAAREaROMPEISSSTt sector physical address
information with the previous _sector physical addressd nf.ormati on,. and
sai d conti nui t yseeternphusiealnaddsess, 1nformat 1t F6AIPHy BEARS Qbdr ess
information error detection neans detects no error .in sai.d read sector

physi cal adeaeking rfaidusechor physdadh RALRRSEoAPEREMAF B ieen sai d read

sector physical address information and said previous sector .
sector physical address information error etection

means of detecting an error of said read sector physical
address information; and
sectorphysicaladdressinformationcomparisonmeans
of comparing, of the sector physical address information
for which an error is not detected by said sectdr physical
address information error detection means, current sector
physical addreés information with the previous sector
physical éddress information, and
saidcontinuitydeterminationmeansof,ifsaidsector
physicaladdressinformationerrordetectionmeansdetects
no error in said read sector physical address information,
determining the continuity between said read sector
physical address information and salid previous sector
physical address information based on the result of said
comparison.
13. The defective sector determination device according
to claim 10,.characterized in that said continuity

determination means comprises:




physi cal address information based on the result of said conparison. 13.
The defective sector determ nation device according to claim 10,
characterized in that said continuity determ nation neans conprises: 92
"sector |ogical address information reddbut nmeans of reading said sector

. ogi cal address information; sector |ogical address information error
-detection nmeans of detecting an error of said read sector |ogical address

comparing, of 1 ACEEEt bPILEG ARS8 B e RorCARBr PRSI S, or i s
Toans. - cur FeRdiEITH LS| BRPERE MOREAL (HNHATI HERE TR TR or evi ous. Sact or
card sector | oBPEAPTaGGGSn ] MUTHREF OANEPFIF SHTLET RN S Re REPRe o no
Conti nul ty meEMBEE S8 ErEAIGSaR 7 TR ot A8 UEAL 5T 6P hat PIRCAL sai d

previous sector |ogical address information based on the result of said
conpar i sonaddresthelabprnationge@m}t deterninati on device according to

claim 10, characterized in that said position where .
sector logical address information comparison means

of comparing, of the sector logical address information
for which an error is not detected by said sector logical
address information error detection means, current sector
logical address information with the previous sector
logical address information, and

said continuity determinationmeansof, if said sector
logicaladdressinformationerrordetectionmeansdetects
no error in said read sector logical address information,
determining the continuity between said read sector
logical address information and said previous sector
logical address information based on the result of said
comparison.
14. The defective sector determination device according
to claim 10, characterized in that said position where
a difference occurs is a position where there are one or
more sectors for which the sector physical address
information is determined to be continuous between two

continuous sectors corresponding to the sector address



a difference occurs is a position where there are one or nore sectors for
whi ch the sector physical address infornmation is determned to be

conti nuous between two continuous sectors corresponding to the sector
-address 93 information for which sat ®3ector address information is
determ ned to be continuous. 15. The defective sector determ nation device
.according to claim11l, characterized in that said defective sector

detection neans regards_the sector physical ad ' Len 9k the
sector for indicamataien k¥ SRy d saecfni?%gsaclg%e%%m r?%ﬁﬂlﬂgkﬁgt cont i nuous
as the sector physical address information of said | eading one of the

def ective seteaminead, tqhbedePBELNAO%Ect or det ermi nation devi ce according

to claim1l, characterized in that said defective sector detggéég& means
det ects t hd5nunBbe defestiyies spetothrete MR LEERR FeHhGSi 25T ress

information is determned to be continuous and that exist_ be t he two
sectors cdo edpdmiilly chamacterized) byttt KR §éefﬁ?§FN§t%§ﬁ%%r
determ ned to be conti nuous, and regards said nugben of, d %fcted sectors
as said nunstrectickfBeanse regarsis the 7seghorcehysdEa ks P zati on

det ection device, characterized in that the ECC b|Q§k s%gchrgnization
device conpricesattonopfdshecseskaredier othih 131 SeRter 6P ect or

address information is not continuous as the sector
physical address information of said leading one of the
defective sectors.
16. The defective sector determination device according
to claim 11, characterized in that said defective sector
detection means detects the number of sectors for which
said sector physical address information is determined
to be continuous and that exist between the two sectors
corresponding to the sector logical address information
determined to be continuous, and regards said number of
detected sectors as said number of defective sectors.
17. An ECC block synchronization detection device,
characterized in that the ECC block synchronizationdevice
comprises:

error detection means of detecting an error of sector
addressinformationthatisreadfromanopticaldiskmedium
in which an error correcting code is added thereto across
n sectors (n = integer) and the error correcting code is

accommodated in the continuous n sectors;



address inf ormation that is read froman optical diskmedium in which an
error correcting code is added thereto across n sectors (n = integer) and
the error correcting code is accommpdated in the continuous n sectors; 94
*sector address information division-ngans-of, if said error detection
means detects no error in said read sector address information, finding
-the quotient of said read sector address information divided by the nunber

of sectors constituting an ECC bl ock: .and.ECC bl oc i ags of, if
sai d sector add$@§§0riﬁ*Fg‘éF?rﬁfsiHHP%W‘BFl&é‘t%%Yﬁﬁo?rlea?lgﬁégge’c?s& %% error in
said read sector address informgtion, conparing .said. Lan sai d
read sect orradd et ecHIAThREARS FﬁqtﬁenBrwggﬁwsgﬁ%g%héu% Fg%%- and
determ ning that the ECC bl ock synchroni zation is .detectgd jf it
conparisonaddres&ﬁinf©§matlp@raﬂﬁﬂQ%PglgheAHUB%H%ﬂﬁ Qﬁzia%?igg?d
characterized in that the optical disk drive cogpris S: dq%a rgag%ut means
of readi ng seattor addres sobe feamatdiofkdHBdlehPRs eaf“(’:lglﬁ?r-cﬂ RFCERAL, in
response to a request froman external device, controls said data readout

neans to fcomstbratingt aneESE dlasks RRA into a buffer nenory and then

transfers the same to said external device, and said controllgr has t he
buf fer address Ecanblatkodetection means of, if said sector address

informationerrordetectionnwansdetectstu)errarinsaid
read.séctor address information, comparing said quotient
ofsaidreadsectoraddressinformationwiththepreviously
found quotient and determi.ning that the ECC block
‘'synchronization is detected if the comparison does not
result in a match.
18. An optical disk drive, characterized in that the
optical disk drive comprises:

data readout means of reading data from an optical
disk medium; and

a controller that, in response to a request from an
external device, controls said data readout means to
temporarily store said read data into a buffer memory and
then transfers the same to said external device, and

said controller has the buffer address translation
device, sector address reliability determination device,
defective sector determindtion device, or ECC block
synchronization detection device according to any of

claims 1 to 17 implemented therein.



devi ce, sector address reliability determnination device, defective sector
determ nation device, or ECC block synchronization detection device
according to any of <clains 1 to 17 inplenented therein. - 95 19. A nedium
“capabl e of being processed by a conput%r,— characterized in that the nmedium
stores a program for meking the conputer serve as whole or part of the
-anal ysis neans of analyzing a synchronization pattern included in data

read froman optical_,di sk nedi.um OSit] I ' t

pozi tion t39:3ﬁ lﬁefg‘gﬂﬁl"%‘e&awpﬁgﬁ' ]L?dé?a)"‘p%eo%%% pﬁé?%sggggb r oém%;&arﬁ%ug%??cgl di sk
medi um an e address _generati on neans_of n tl

tS)t ]9][ age inFBaéaglfef@Z%gﬂré‘%ﬁg'g’@%%gﬁuwgﬁﬂqfe%%%sfal gxﬁrﬁ%&%ﬁl?% O'[ he

uf fer menory address transl ation_ device accordi to LB A

medi um cap&bleecemppdiaiy S&Wc?e@eﬂhﬂaeaogo%ﬁge?? @lgﬁaagéig%%é%e%ﬁst hat the

medi um stores a program for naking, the conpyter serve a eQf part of
t he readoupfreasd yzing eadi YRCRr PRaRe tdMi: 1t ildhc%‘éégy;gheggégpdat a

read froman optical disk nmedium, the s{orage ans .of. encodi said read
frame synaflmgfzmm@nwﬁ‘éécéﬁddééd%é‘%ﬁ‘i’a@?‘y’“@&ﬁ?%&%ﬁé‘ ar%w? her ei n,
the frame position digitizatign neans of digitizi ng ;& Hosd'téon Q_L a frame
based on amldrovaimeredater pogidiqitée be recognized 1ncluded 1n the

data read from said optical disk medium, and
the address generation means of generating an address for
storage into a buffer memory based on a result of said
analysis of the buffer memory address translation device
according to claim 1.
20. A medium capable of being processed by a computer,
characterizedinthat themediumstores aprogramformaking
the computer serve as whole or part of the readout means
of reading a frame synchronization code added to data read
from an optical disk medium,
the storage means of encoding said read frame
synchronization codes and sequentially storing the same
therein,

the frame position digitization means of digitizing
a position of a frame based on an arrangement of said codes
stored in said storage means,

the continuity determination means of determining

whether said digitized frame positions are continuous,



stored.in said storage means, the continuity determnation neans of
determ ning whether said digitized frane positions are continuous, 96 the

count er

means of counting the nunber of the digitized frame positions that

-are determined to be continuous, the ¥4 ame position determ nati on neans of

conpari ng

t he nunber of the continuous frane positions counted by said

.counter neans with a threshold that can be set by an external control

means and,
condi tion,

means of,

T A e e v i S

e va Igrtized by said frame position

digitizatiggégﬁyg;'ﬁ%$?$%ﬁg5§g%§k%§g%h#gm%géaggtgg&?h@g1gdnggpolation

trstred 1 n sal rame pOSitIOﬂ

determ nati on neans, carrying out inter [ [
er T , ng _ pol ati on based on a previous frane
posi tion f GO Y e condition is satisfied to find a frame position,

and t he address generati f ' \ i
S but fer menorythecEaans Babs thamae bR i4h o gl Gt cofbaifgto® | 0O

i nterpol ation means or _the frane, positi det ' '
dheemiReT G raRSCORCE RBCHT FEATRRY GeapBsS00

position

YoM &AM R RIS ngﬁg:g?t i on

device according to claim8. 21. A nediunlcﬁ%i% %'of beingbgrg8%$§gg by a

conput er,

said counter means with a thres hat can
an external control means and, if the result of said
comparison satisfies a predetermined condition,
determining that the valuedigitizedby said frame position
digitization ﬁeans is a frame position,

the frame position interpolation means of, if the
condition is not satisfied -in said frame position
determination means, carrying out interpolation based on
a previous frame position for which the condition is
satisfied to find a frame position, and

the address generation means of generating an address
for storage into a buffer memory based on said frame
position found by said frame position interpolation means
or the frame position determined by said frame position
determination means of the buffer memory address
translation device according to claim 8.
21. A medium capable of being processed by a computer,
characterizedinthatthemediumstoresaprogramformaking
the computer serve as whole or part of the error detection

means of detecting an error of sector address information



characterized in that the nmediumstores a programfor nmaking the conputer
serve as whole or part of the error detection neans of detecting an error
of sector address information 97 included in data read from an opti cal
~di sk medi um and having an error detec®ion code added thereto, the sector
address information continuity determ nation neans of conparing said
.sector address information currently extracted fromsaid read data with

sai d sector address informatiop_previous extracted to e _the
cont i nui t yigclikled é@cq%‘iaﬁ’&d;g om;af} 8P iaé'n‘?lgkg‘?%lem?gﬁtdg%%fﬂﬁg
determ nati on nmeans of determ ni g%r t éel labi]ity of said sector address
i nf or mat i 0ANHE&IEPY FHeEpetieBure at‘ﬂ% P REPecti on for said sector

address information and the result of the continui t%'/ de%erm' nati on for
said sector addEbes sestommddresp hnEerBation @I EHE er ni ned
condition set by said external control nmeans of .the sector, address
i nf or mat i odetetrinationdueans of COMRRKIRG 88i6 &Fﬁ%% 9IEes®. 22. A

medi um capabl e of being processed by a conputer, characterized i.n.that the
medi um st ordesfarmabipanTE vrerkRyngXtEride GROS} S§é1‘£‘§e§§i ﬁﬁélaew&?:hpart of

the continuity detection neans of detecting a positjon where adgi fference
occurs bet wedd tfertontaddiegsoinfaraaddan PLRNAPReLY @¥irasteht® nation
and the continuity of said sector

determine the continuity of said sector address

information, and

the reliability determination meahs of determining
the reliability of said sector address information based
on the result of the error detection for said sector address
information and the result of the continuity determination
for said sector address information with reference to a
predetermined condition set by said external control means
of the sector address information reliability
determination device according to claim 9.
22. A medium capable of being processed by a computer,
characterized inthat themediumstores aprogramformaking
the computer serve as whole or part of the continuity
detection means of detecting a position where a difference
occurs between the continuity of said sector physical
address information and the continuity of said sector
logical address information,

the defective sector detection means of finding a

defective sector using said detected difference, and



| ogi cal. address information, the defective sector detection neans of
finding a defective sector using said detected difference, and 98 the

i nform ng means of informng an external control means of said detected
~defective sector of the defective sec®r-determ nation device according to
claim10 in readout froma rewitable optical disk nediumstoring said
.sector physical address information that is a physical address of said
sector besides said sector |ogical addre

s__informtion ipnecl .n dat a.
23. A medi um capBsl B HPIBPHGTIBRBER e]cfl%?/n&leSn%ﬁtee’??&{é%gr%%?gﬁ)ged in
that the nmedium storin program f o maki ng the_co r . whol e
or part of mﬁlﬁ‘élseprfoﬁal%eagéﬁ %ée%?l%t%%?gﬂﬁ %ﬁ%?oqgfgéggégéor
address information that is_reag¥%;on1an qﬁéécal i sk nediﬁgia d has an
error corr8ECtRT CRleEMRAtiAGr Seyigs ARCHrALRIFS CLAD | égbr) and the
error correcting code accommodated in fhe continuous n tgrect.orss th sect or
address | nkeadautArema siexr Heahse aptigal disk meddumystording, SAdsns
detects no error in said read sector address information, finding.the
quoti ent oBesdiar phweicadt sddxef®snfoFBRERPIFIGY I BRYRECAInber of

sectors constituting an ECC bl ock, and the ECC bl ock detectiog means of, if
sai d sect onddmessof saidisraton hagidessadd FERLAaRIAERLRIRESSE I or

information included in data.
23. A medium capable of being processed by a computer,
characterized in that the medium storing a p.fogram for
making the computer serve as whole or part of the error
detection means of detecting an error of sector address
information that is read from an optical disk medium and
has an error correcting code added thereto acrossn sectors
(n = integer) and the error correcting code accommodated
in the continuous n sectors,

the sector address information division means of, if
said error detection means detects no error in said read
sector address information, finding the quotient of said
read sector address information divided by the number of
sectors constituting an ECC block, and

the ECC block detection means of, if said sector
address information error detectionmeans detects no error
in said read sector address information, comparing said
quotient of said read sector address infopmation with the

previously found quotient and determining that the ECC



In.said read sector address information, conparing said quotient of said
read sector. address information with the previously found quotient and
determining that the ECC - 99 bl ock synchronization is detected if the
-conparison does not result in a matth%f~the ECC bl ock synchronization
detection device according to claim117. 24. A programfor making the
-conputer serve as whole or part of the analysis neans of analyzing a

synchr onf 294 90 sBAKhSIIL 1 £el ¥RC: L udetarbaael oM auonts cah dosk edi um

and positi Towng-a : on to be recognized included in
means of oBRdr HS Y Gk BEEChy B S HEE] RRA0K B O e B i on &
according FBtACHTN SuEiSR BREGIANTL R A A computer Serve as whol o
added 1o oda r ATPBHAIERR NeAg: ERoRarBREr, FELYeoRsgaroa, tor
The same BHECPT, thRGT LB ORRRR 8Ok N PAET o AUARETY B ng a
O Ot e ted ) S s FaLA B on? 816998 % ReBul S4' ¢
and positional data allowing a data position to be
recognized included in fhe data read from said optical
disk medium, and
| the address generation means of generating an address
for storage into a buffer memory based on a result of said
analysis of the buffer'memory address translation device
according to claim 1.
25. A program for making the computer serve as whole or
partofthereadoutmeansofreadingaframesynchronization_
code added to data read from an optical disk medium,
the storage means of encoding said read frame
synchronization codes and sequentially storing the same
therein,
the frame position digitization means of digitizing
a position of a frame based on an arrangement.of said codes
stored in said storage means, |

the continuity determination means of determining

whether said digitized frame positions are continuous,



the continuity determ nation neans of determining whether said digitized
frame positions are continuous, 100 the counter neans of counting the
nunber of the digitized frame positions that are deternmined to be
-conti nuous, the frame position detecrnihpation neans of conparing the nunber
af the continuous frane positions counted by said counter neans with a
sthreshold that can be set by an external control neans and, if the result
of said conparison satisfies a predeterm ned condition, determning that
the val ue di gi t thedcound@ind neane 9bsrepBiing gihg ZMmber neinshes a frame
position, the frame position interpolation neans of, if the condition is
not satisf ddgitrized df¥ameeppedtiions tduaterareadesarmaes tab§ing out
i nterpol ati on based on .a previous franme position for which the condition
is satisficemttimiousl, a frane position, and the address generation nmeans of
generating an address for storage into a buffer nmenory based on said frane
position found bhesfirdmer posipdeon detemingpbolanineansadE ceompanangr ane
position determ ned by said frane position determ nation neans of the
buf f er nemehe andiass of ridns | @dnvindevisc € rareo st tons| @oun8ed2by A
program for making the conputer serve as whole or part of the error
det ecti on m@dnk cdunieéecieagsamwidih ;@ threshold that can be set by

an external control means and, if the result of said

comparison satisfies a predetermined condition,

determiningthatthevaluedigitizedbysaidframepositidn

digitization means is a frame position,

the frame position interpolation means of, if the

condition is not satisfied in said frame position

determination means, carrying out interpolation based on

a previous frame position for which the condition is

satisfied to find a frame position, and

the address generation means of generating an address

for storage into a buffer memory based on said frame

position found by said frame position interpolation means

or the frame position determined by said frame position

determination means of the buffer memory address

translation device according to claim 8.

26. A program for making the computer serve as whole or

part of the error detection means of detecting an error

of sector address information included in data read from.



of .sector address information included in data read from 101 an opti cal
di sk nmedi um and having an error detection code added thereto, the sector
address information continuity determnation neans of conparing said
~sector address information currentlygxtracted fromsaid read data with
said sector address information previously extracted to determne the
.continuity of said sector address information, and the reliability
determ nation neans of determining the reliability of said sector address
i nf or mat i orbapdd cadn dilsk meskilum ehd hevdngandersori deteotiom dodect or
address information and the result of the continuity determnation for
sai d sect oadsitil egkeretormati on with reference to a predeternined
condition set by said external control nmeans of the sector address
i nformati on rel thei Iseictaietaddressi tnfdematd cac coom guibdycl aim 9. 27. A
program for making the conputer serve as whole or part of the continuity
detecti on mestterminaeient megns ogfoddmpar iMigr sadddskictroanceddcesis s bet ween
the continuity of said sector physical address information and the
conti nui ty ioff cxmalt fenteolirrengtly eaddunetred tromsbich rebde ddehewtiithe sect or
detection neans of finding a defective sector using said detected
di ff erence saddl sddtor Hdréss RE6gmak iioH @riEvidowesl gxéLetpakbtedntool

determine the continuity of said sector address

information, and

the reliability determination means of determining

the reliability of said sector address information based

on the result of the error detection for said sector address

information and the result of the continuity determination

for said sector address information with reference to a

predetermined condition set by said external control means

of the sector address information reliability

determination device according to claim 9.

27. A program for making the computer serve as whole or

part of the continuity detection means of detecting a

position where a difference occurs between the continuity

of said sector physical address information and the

continuity of said sector logical address information,

the defective sector detection means of finding a
defective sector using said detected difference, and

the informing means of informing an external control

means of said detected defective sector of the defective




means of said detected defective sector of the defective 102 sector
determ nation device according to claim10 in readout froma rewitable
optical disk nmediumstoring said sector physical address information that
‘is a physical address of said sectar jgesides said sector |ogical address
lsnformation included in data. 28. A program for nmaking the conputer serve
-.as whole or part of the error detection neans of detecting an error of
sector address information that is read froman optical disk nedium and
has an errsecton sirntexmindbiquddeviles eiearordinpgsta sda@idy s il nt eger)
and the error correcting code accommodated in the continuous n sectors,

t he sect or reddioass firpioa mewnit alp e Sptnl eeh ikl 9t mediusgtgrdngosaddt ecti on
nmeans detects no error in said read sector address information, finding

t he quoti esectforsgphiysieall addressadidréssmahionnthiadn i \a dellysycabe nunber
of sectors constituting an ECC bl ock, and the ECC bl ock detection neans
of, if sai ddsheisy ofasiali d sedtdpbestides said sdeteqt Logipednaddeeest s no
error in said read sector address information, conparing said quotient of
sai d read dedlormetibesinchfidedatinoratidah the previously found quoti ent
and determ ning that the ECC block synchronization is detected if the

conpari son2dqes Angtogesml formakimgcbhef cohpute® beetle apnwhode oation
detection device according to claim 17.
part of the error detection means of detecting an error
of sector addréss information that is read from an optical
disk medium and has an error correcting code added thereto
across n sectors (n = integer) and the error correcting
code accommodated in the continuous n sectors,
the sector address information division means of, if
said error detection means detects no error in said read
sector address information, finding the quotient of said
read sector address information divided by the number of
sectors constituting an ECC block, and
the ECC block detection means of, if said sector
address information error detectionmeans detects noerror
in said read sector address information, comparing said
quotient of said read sector address information with the
previously found quotient and determining that the ECC
block synchronization is detected if the comparison does

not result in a match of the ECC block synchronization

detection device according to claim 17.



