DESCRI PTI ON OPTI CAL DI SK DEVI CE AND

REPLACEMENT
: Technical Field

PROCESSI NG METHOD FCR::AN OPTI CAL DI SK
This invention relates to a recordi ng and

. reproduci ng optical disk device for recording data on an optic

f di gk and repr oy ewsdegiat a recorded on the
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10 opti cal

used for recording data on an optical disk,
- di sk device exclusively used

opti cal disk

optical disk
Conventional ly,

on the optical
sem conduct or |
put

di sk, a recording optical disk device exclu- sively

I ce. Backgr ound

an optical disk device for record- ing data on an
optical disk having recording tracks or 2 repr oduci ng data recorded

di sk by use “of laser light emtted froma

a reproduci ng optical
for reproducing data recorded on the
and a repl acenent processing nmethod for effecting

the@replaceneggephﬁﬁﬁ§s for a defect area or defect q&?pﬁ@m&ﬁﬁfhe
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aser oscill.ator mounted on an optical head has been
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Into practi cal

constructed by

use. Wth the above optical disk device, data
is 25 recorded on the optical disk in units of one ECC bl ock
a plurality of sectors. In this case, an
opti cal disk device is proposed in which whether or not data is
PCT/APITIOTSS

cqrrectly re bq MP
units of onecgéctor I's determ ned at the manufacturing
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time or at the initial time such as the application starting tine,
and if a sector with defect is detected by the above determ nation
process, an ECC bl ock in- 5 cluding the sector is deternmined as a
defective bl ock and is treated as an unusabl e bl ock.

Ther ef or e, ssive data itenms such as speecrgﬁxﬁﬁm i ng
pi ctures arghﬁgegﬁﬁ and if an ECC bl ock (defective loc § %%ich
is unusable is present, 10 a slip replacenent process for recording
data on a next ECC bl ock after sk#pping over the above ECC block is

effected. That is, the data recording-operation is interrupted for
a period of tine corresponding to one - ECC bl ock
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15 Thus, the optical disk device has a defect that t he
repr oduci ng operation is interrupted for a period of tine
correspondi ng to one ECC bl ock which is defec- tive, for exanple,
when successive data itens such as speeches or noving pictures are
r epr oduced. éﬁ& Further, there is proposed a procespecfifori@ss -

m ni ng whet he 3”%%“ data has been correctly recorded for each .
sector at the recording tinme after the initial time, dealing with a
defective sector as an unusabl e sBctor if the defective sector is
detected by the 25 above deterninming process and recording data by

use of a sector prepared in a different -area for repl acenent .
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3 In this case, if data recorded on the sector of t he

different area is not sinmultaneously reproduced when one ECC bl ock
i s reproduced, reproduction of t he whol e ECC bl ock cannot be
effected. That is, 5 originally, the sectors of one ECC bl ock can be

reproduce th for replacenent in

SUQCESSiVE|ygﬁ§§@@%$Eed’ but in this case, it becones rehissises Y to
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t he course of reproduction of the ECC bl ock and then successi vely

reproduce the sectors of the original ECC 10 bl ock. Therefore, the
reproduction speed is | owered. An object of this invention is
to provide an optical disk device capable of recording data so as
to permt dagﬁ%%@g@ﬁ conti nuously reéproduced when S pegApFieeBsdat a
Itens such a es or noving 15 pictures are reproduced even if a _
def ect repl acing process is effected at the nmanufacturing tinme or
at the initial time such as the ébplication starting tine.
Anot her object of this invention is to provide an optical disk
devi ce capabl e of continuously repro- 20 duci ng data when successive
data itens such as speeches W LVEER
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or noving pictures are reproduced even if a defect repl aci ng
process is effected at the recording tine after the initial tine.
. Still another object of this inventionis to 25 provi de an opti cal

- di sk device capabl e of continuously reproduci ng data when

sugcessive data itens such as speeches or noving pi -
reproduced eWh9W36296 %tc‘i';:gf‘mﬁ‘;s?

defect replacing process is effected at the manu-
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facturing tinme or at the initial tinme such as the application

starting tine. Furt her, another object of this inventionis to
5° provide an optical disk device capable of suppressing a

| owering in the reproduction speed even if a defect repl aci ng
process is ef{V ShS & t the recording tine after the pgyisionborss ne.

Di scl osure of "T'nventr on According to one aspect of this

i nvention, there |s provi ded a reBIacenent processi ng net hod for an
opti cal dISk whi ch has tracks arranged in®a concentric or spira
formfor data recording and in which a fornat having a plurality of

successi ve sector areas each
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15 having a preset track | ength and including an address field

for recording address data indicating the posi- tion on the track
" and a recording field for recording a recording data is defined,
~and the recording data recording is effected in units of one bl ock
' area con- ZSF% ai ning a group of a preset nunber of sector areas
§ anong t he pl VFF%”of sector areas and incl uding arP{IREY00755
i correction data recording area in which error correction data itens
. used for reproducing data recorde@® in the preset nunber of sector
- areas are 25 collectively recorded for the group of the preset

nunber of sector areas, conprising the steps of successi vely

 recording the Leqocdung fate Al H A 4 2 mic o FAMERS LB O
BI#a—F (2734 p:32F+2MEw ) 530 T
W3,

BB BTERT LI, BOZ7V—LD2SE25
TV—LD26BFO7V—LbhoMBEXh,. 87V —LT&
s EIhTVWIRAMEaI—-F (ZV-2FHEE) ., 71
—LBEERETIADOBEI—F (14 F: 16+
RNWEw M) &, B7V—LfBO’BI—-F (1340
186F+RXNEY b)) EHhoBBEEhTWE,

TRLDLE, BITERTEIR. BOZ7V—ALIBSYO. %
2. %10, H®187V~—LiBSY1.®H4,. B12. 82
072V—LRSY2Z2,. 6. W14, 2271 —-4LIkSY
3. BB8. F®16,. H2472V—-A13SY 4, 81, E3.
S5 .WT.HBOTJV—LRSYS. 11, H13.81
5. 8177V —-L1RSY6. W19, W21, %23, 1
257V —ALESYTER-TWAE,

tRF-rx2y 730/ —-r83a, +3xDPFF v Ficit.
B2iRT LS. BIFITER, TEh®FNRTFLRASEH
EBRIATVEAy ZYEL1, 2550 UBTY7+—<
yF4vSIShTVE, |

ERBAYy YW1 1B, YLV-TORBEKIC, BEEREXh 3 &
IRERB->TVDE, CONw L1, RSkEFRT IS,
BBOEYy F12KREDBRENTHED, 7A-713kx
LTHBOoXSKTYV 74—y bENRTHED, vy b1 20O
HLDEIA-713,5VFLAOHRROA—REOHE



5 correction data into a plurality of successive bl ock

areas on the optical disk, and skipping over a sector area with
defect in units of one sector area and recordi ng the recordi ng data
and error correction data 5 into a next sector area in a case mhere
t he recordlnqv omees Jata and error correction data is sequen
r écor ded Into the plurality of sector areas in each of the block
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ar eas. Brief description of Drawings 10

FIG 1 is a bl ock di agram showi ng the schematic construction of an
; optlcal di sk device for explaining one enbodi nent of this

i nventi on; FIG 2 is a plan view showi ng the schematic

th é;?glr%rghgfmwanﬂ'gﬁ?;‘gglhe?rlatsikcsmm " El)rcjst rluctlon of the o #I c"ﬁ”@s{
shown in FIG 1; FIG 4 is a diagramfor explalnlng t he
rotation speed of the optical digk2shown in FIG 1 for each
zone and the nunber of sectors in one.track; 20 FIGS. 5 and 6 are
di agrans each showi ng the
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construction of an ECC bl ock of the optical disk shown in FIG 1;

FIG 7 is a diagram show ng the construction of each sector of the
ECC bl ock of FIG 6; 25 FIG 8 is a viewfor illustrating
preformat data in a header portion of the optical disk of FIG 2;
FIG 9 is a diywgbpsgas oM ng the sector format PCT/IPOT/00TSE
6 of the ECC bl ock of FIG 6;
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FIG 10 is a diagramshow ng a recordi ng exanpl e in a defect

managenent area recorded in the rewitable zone of the optical disk
of FIG 2; 5 FIG 11 is a view for illustrating detectors for
detecting the presence or absence of the optical disk of FIG 1 and
t he open or @Ug tate of a cartridge; FI G [ 55
flowchart fol i rating an initial defect list formng process;

10

FIGS. 13 and 14 are diagrans showi ng the relation

bet ween physical sector nunbers and | ogilc4l sector nunbers,

illustrating the slip replacenent “process

FIG 15 is a diagramfor illustrating t-he slip
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in units of one sector;



plarality of ECC bl ocks;

the |inear

FIG 17 is a

- 15 repl acenent process effected in units of one sector when
successive data itens such as noving pictures are recorded on a
FIG 16 is a diagramfor illustrating
replacenent process in units of one ECC bl ock; 20
ghfﬂ&?ﬁk for illustrating the re- produgb@gmﬁmﬂﬁg'of
| i near repl acenent process in units of one

t he ECC bl ock

ECC bl ock;

physi cal sector nunbers and |ogical_ sect
for replacement when the Iinear

ECC bl ock is

FIG 18 is a dlagkan1shomnng the rel ati on between
Snunber s in an ECC bl ock
* replacenent process in units of one

ef fected; and
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‘01" EREATWEIREG, V-FA42UT7%2xRL,
10" REFRIHLTWEIRE,. V-F7o by 7%2KRL.
‘11" REREINTVWEIRE. VF—-TE2RLTWVS, 7
- 754 7HRBIK. 0" HERINTWEIRE, V—-FF
YIF-S0RBERL. ‘1" XEBIOLTVWIHRE. VY
A TNVNF—-S0RBERLTVWE, VLI PYEBHERIC.
‘0" XEBILhTWEIBE. LAY—-0%2RLTWVWS,

P A (postamble ) SHHBRIZ,. BRICHEL X7~ MM
ZEATEBY, BIOF—-HABROBR A VORBERTH
BTh3,

H—F2HEBR,. BXELAERBERFTORIVELEZKO



7 FIGS. 19 and 20 are flowharts for illustrating

process effected when data is recorded in a preset ECC bl ock.
Best Mbde of Carrying Qut the Invention 5 There will now be
descri bed an enbodi ment of this i nvention with reference to the

acgonpanyi ng dr%vm nﬂs FIG 1 shows an opti cal Mygsce

used as an
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REBEIAERTF—-IHABEEICREBT VST DR
Shi-RRTH B,

Ry 778, F-7HBIERONYy FBL1 1L DS
BWESic, EF 4+ X271 2B&T3E-F0RIEKERHTE
PRNTBDEBIONLBERTH 5, .

Fro 7HEMN, 10~2645 PLOWSERARLK-TW
AR, SVILVIPNETOIDLTHD, SYvFTALYVYT b
EREEAESREORVELERESLEBNMTEI LD, 7
- SOREBRDONBETOTILETHD SvFLYT D
PEIRBRTFT—IRBORBRENRBR T I Ny 77 AROEX
TREXH, 1207 240RXR269 T4 b—R
Td 3,

rtRF—-Sxy730vy—~-r3a, ~3xiclR. ThEh
ARTEZ7 I RBREINTEY, B—V/—- AT, BBT 3
7 SR ORY v IRBAE (XY EYY YTFV—-X
AVEP THNIYVXL) 2T7-BO. BRPBARTEL
THAZHhB3LDTH B,

LtRBBRATEBETF -/~ V6RO BEHEL Y76 a
ER.BE10kRTES5K. IPRRKYRPS (PDL) 15
&= &RﬁUXF(SDL)lﬁaﬁﬁﬁénaxokmo
TWd,

MIBRKaY X+ (PDL :prisary defect list ) 1 5.
NERIIVWRIEHMERSOTNKRI, REBEHNTEILE
750y BmEs /RS (MWETFVR) DYVXPTH S,
SOk SBFR. BV IRHORY y TR KIRBAE

t he



i nformati on recordi ng device. The optical disk device s used to

record data (information) or reproduce 10 recorded data by applying
converged light to an optical di sk (DVD-RAM 1 used as a recording
medi um For exanple, the disk 1 is a phase changing type
rewitabl e di, ' I's constructed by form ng a netal PCT/IIFONOIIES]

| ayer of telluriumor bismuth in a doughnut 15 formon the surface of .
a base plate which is forned of gl?ss or plastics in a circular
form in which data is recorded recorded data is reproduced by
usi ng both of concentric or spiral grooves and | ands and on which
address data itens are recorded at preset intervals by 20 use of

recording marks ¢ g Yhg PREISF INg AP 2 X » b FATY X L) 2T
' E/772ERLTWS,

MBPRBEYVZAPIS5CR, RRBYRAMRIUF-2. X
BEBELTOT FUVAH., ERBE7 92 RTUBL /I E
ShEBREN D,

—RMEY X b (SDL : secondary defect list ) 1 6
. LROMNBRAORERI, REBEHNEETIL L 7%
HI4B3ECC7ovy”7 (RE7uv?) EMTBVRPIPTH
3, TBHLHLE, IEDPECCTow N LTF-4%2018
LB, REEEHEE NI 2792ETBECCTawy
(REE7aw ) OO 7509 BMEr %S (BT
FLR) &L, Co07o0y 20T 3RBANGTOLDHRBIECC
Towy? (REZ7Ov 2 : ART7Tow 7)) okGHovs ¥
OHBEs /BE (BWETFVIR) DYRPMTH S,

“RXRBY R PR, ZXRRYRMPRBUTF—-F, REGE
ELTo Yy P UM, ERETuy 70T FLRELTODE
Bt /2R RTHUEREI)I/ES,. ChoOREToy 7icH
TERB7 oy 2707 FLRELTORBE? 2 RTHHE
7 5EEBRERENE, BRBE7uy 7D7FULXEZEN
SitHETIRE oy 707 FLARMIELTRERELT
W3,

FL.BlesnT, EEXF4 X218, E-%231c
Lo THAE, V- TelhBE-EAR¥ETHEEX NS,
CHDE—-223R, E-7HEREB244 - THIBMEAT
Vw3,



As shown in FIGS. 2 and 3, the optical disk 1 has a lead-in area 2,

data area 3 and | ead-out area 4. The |l ead-in area 2 has an
- enbossed data zone 5 constructed by a plurality of tracks and a
“rewitable 25 data zone 6 constructed by a plurality of tracks.
- In_the enboss&%ﬁ zone 5, a reference signal and ta
- are recorded - ﬁ nufacturing tine. 98{}}{99

8
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ERBEFIRIIENTEF-S0RR. B3VWEEF 1
A721CRBBEINRNTVWETF-70BER. X¥EANy F2 51
EoTIFDLNBESIEB>TWE, TOXEANYy F2 511,
YoT 52600 BERRTIBRIAN2 TEEE
ANTHD. CORBA SN2 TRV =T E— BRI 2
SREREEINLTWS,

SOV TE—SHAEK2 8icik, BERHSB 2 90
HEhTHh, BNy F250HEESE2)V=T7E—-4M#
B2 8IRRAB&LS5 KT~ TW3,

Fh,. V=7E—-2260BEMicR, IRLEVEKAR
AR OohTEHEY, LEBBIAI V2 TRV =TT~ 7#
HEE28icE-THBIhaZLickd, EAYF25
BT+ X271 0¥BFEABMINZI LSR8 ->TWS,

EEREEAY F25&. 8OV X3 0ARRLEVY
A YH53VRBENREL-TEREATED, CoHPYL ~
Z30RB. BHas V31T 7x~h¥ v 7Em (L
YADXHMER) cBPBHEh,. BBIa I V3 2iIE&k-THS
vy¥7ER (VLYXOXBEERTI M) BBk
EhTwWwa,

Fh,. VY HUEKE3I3ICLTERELV-—YRESS
IFNBHMENT, V- VRERETILS5CE>TWVS, V
—VHMAEE3I 3R, ¥AELV-VRIREB3IIDE=_IHOD
742 ¥4 A —-FPDHOOE=_YBBKICH U THEEY -
PREBIOLIXBAV—FROXRBEMET I LSBT



The rewitable

di sk test zone,
a'replacenent managemnent

data zone 6 is constructed by a guard track zone,
drive test zone, disk I dentification data zone,
zone 6a used as a repl acenent nmanagenent

and

ar ea. The data area 3 is constructed by a plurality of
zones, for eﬁgggﬁéu 922 ZOnes 3a, ..., 3x which.are R Tispohssa -
pIurallty of Tracksarranged in a radial di rection. )
The |l ead-out area 4 is a rewitable data_zone 10 whi ch is constructed
by a plurality of tracks Iike thd $ewitable data zone 6 and in
whi ch the sane data as the recorded content of the data zone 6 can
be recor ded. :

Wd,e

V—¥HEaEEKE33k. IRLEWPLLEE»» S OEE
Mooy 7@BSCRABLTHETIXSKE>TWVWSE, &
OPLLERKE, R\ (WRLTLV) rboDEXIOY S
BE:2SRBLT. BRBEO oy 788 2RETBLDTH
3,

ELT. V-YHARIE3IIRE-THRBEIhIXRKELL
—FRIEBIVIDRESAEV—-YREB, oV -S>
X400\ N"=7FTYXL41,. L X30ENALTRT
AR21EERHEESHh, CORTF+ A7 1HD0RHRE,
ML X330, "~TF7TVXA41, BELVIXA42. B
KEYYYFYUANLVYX43ENLTHRRBBLA4CHD
ha,

IExtmbBE44E, 1900V 44a, 44D,
44c, 44dic&->THRIATVS,

xR i44oRBEeL44a0HHBESIR. BB
BA45a2NALTMEB46a0—Ricftibdh, R +E
N44b0HIBEER. BBEBL45DENALTHESEL6D
O—RicHkBIh, KRHLEL44coHANEBSIR, HES
A5cENLTMERLI6anmBicsBREIh, XBRHE L
4 4doHABER. MESAS5dENLTMER46Db0O
st xInNdLSicBoTWVS,

IRt B44o0RBEeVN 44 a0 HTBESTIZ. HE
Bi4b5a2N L TMEBL46co—Bicfbsh, £t@tH+E
N4ADOHAESR, HEZR45b02NLTMER46d



As shown in FIG 3, the optical disk 1 has the 15 enbossed data zone 5
and rewitable data zone 6 of the lead-in area 2, the zones 3a,

, 3x of the data area 3 and the data zone of the |ead-out area 4
sequentially arranged in this order fromthe innernost portion, the
saoe clock signal is used for the above 20 zones, and u?ﬂhﬁhkon
speed of the VPYFIEAS gisk 1 and the nunber of sectors of one track
are different in the respective zones. In the zones
3a, ..., 3x of the data area 3, 210 rotation speed becones | ower
~and the nunber of 25 sectors of one track becones |arger as the zone
lies at a farther distance fromthe innernost portion of

O—icexh, kR V44 coHHTEBSR, HER
45cikNLTHREEBL46doisRicHkBEIh, kR
4440 HEBR. HEB45dENALTMEEL46cO
B I3 LSBTV S,

EEMER416a0HNIBSRENHMBEZOP2OREA
AR Ih, COZHHUBEZEOP20EREANRIER
tEMEBA46bOHABEENERINE, Chitkd, £
BMEBOP2R, LEMHXBL46a. 46bDEIKLT
T —HARCBTEIEE (72— HABREES) 27+ —
Aoy /BB ATIEHRBRTEILIICRE>TWS, CO7F
+— Ay /HREK4 TOHABER, 7+-A VI
a3l V-YRELEEF1 X771 ETRE
Sy RPFT7 4+ —hREBBESHBEINDB,

LRMEBL4C6cOHNBEERZHUEROP1OREA
AWk h, COZRMYUBEOP 10EREATRICR
LtEmBERA6doHABEENREBINE, ChitkD, &£
BHEBEOP 1, LEMERB46c, 46 dDEIHLT
FS ek U Z7BEEERZ NSy F U /ENAERK48ICHERT
2LE5KB>TVWE, COPFvF U 7FHEKLIEE. =
DHMEZBOPLAIASHBEINZ LSy F UV TREESEBL
TrS5 9 7BHEBE2ERTEILOTH S,

RISy FrryrBEB48bOHIENRBZ LIy 7KK
BEER. MBIy *F vy 7HAOEBHaM M3 21cHiRS
hd, g1, ERFSy > 7HMAEK4 8STRHVLIA T
Sy FVI/BERBR. VoTE-/7HBAEK2 8icHiX



the optical disk 1. 9

The rel ation between speed data as the rotation speed and the
nunber of sectors for the above zones 3a, ..., 3x, 4, 5 6 is
recorded on a table 10a of a menory 10 as shown in FIG 4. 5
As shown in F{vggvg&gend 3, in the tracks of t he zonepcggpornerss 3X
of the data area 3, data itens are

21

N3EXS5RBL-TWVE, |

YROEXIRCTITF =AYV FPI v R T EToRRRE
TOoOXRBRHBI4O08EREENVNL44a, ~44dDHHoD
MES. ¥ MEEB46c. 46dDboDOHNBESEME
BL46eTMELEBBR. PSSy s LicERELEE Y b
(B@G7— %) hoORHBOELMNRBRINATHWE, 2O
B8R, FT-//B4LEKB3ISKHARIN, COF—7H LM
B38kIVT, BRINTVEIF— I RBELEIh S,

COF— S EEBRIIBCTHEEShABES -, 5
ENTWBR3ZFS~TEa-FECCE2BVTS —-TEHE
S2TCLS5—-TEZTT- kR 15 —-7x2—-2EK55%
ALTHARBEBERLLTOXRTF« X276 AERS 6icihah
%o

Eh, LMy 70 ABK4L8THHL X3 0HN
BBHIhTLAR, V7= —7#IAERK28KE.,. HHL o~
X30XREEAy F25NOhLEBEHFCHNBTIEISEKE
VT E—FP262EDREANY F25 2B IT2&51C8
2 TWd,

., V—¥G5IABEK3 30HBRICIE,. FT—4EREIK3
ANBIONTVE, COF—7ERBAIK3 4icik, =5 —
TEREBS 2008 h3RSICRTES>T, BHEF-%
ELTOECC7 oy 272707+ —-—<ow bF—=4%%, H6IKR
T&LS5ic. ECCT7oy 7HORAMa—-FE2AS5LEEGH
DECCT7uavw 707 +=2wv bF—SicE®RTIECCY
By 7F—-S%RAIE3I4ast, CDECCTow 253 ~—%



previously recorded in the ECC (error correction code) bl ock data
unit (for exanple, in the unit of 38688 bytes) which is treated as
the data recording unit. 10 The ECC bl ock is constructed by 16

sectors in whi ch 2k-byte data is recorded, and as shown in FIG 5,

each of sector | i dentification data) 1 to ID 16 of ?Fﬁ?ﬂ”“ﬁks
(32-bit) conf¥g 37%‘% ?n used as address data is attached to main
data (sector data) together with an 15 error detection code (IED ID’
error detection code) of 2-byte &@®Bfiguration in each sector, and

| at er al ECCs (error correcti-on codes) 1 and |ongitudinal ECCs 2
used as error correction codes for repreduci ng data recorded in the

- ECC blocks are pegorfeds IS KB om@7— 928 -16a— FZRAHR
: CEETIEREBIAbDLERLTL 3,
FosEREK3I4CR, 2S5 -TEEAB52kXDLS
—TERENREShERRF -4 P2 Y 10N DHEE
NET5—F 2w 7AOYI—F—sRfBRINZEISE
o TWVWB, L5 —TTEHEKBS 2CRABEREL L TOXT 4
ZVHBAEBES 6o RBT IS VI -T2~ ZAHK
55 BLURRL49ENALTHBEINIKSKEE->T WS,

IS —FTEEKBS 2. XFs R 7HMEES 6 o g
Xh332KA POEBRF—-FE2KASAPTEOEZ S
BfoR@F—seddTisaimaesimorhrhoxs
—fTE®FE (ECC1, ECC2) 25T B&LEbit, ®
y4% 1D (RB7FLURES) #F5L. RIS ERTRIA,
ECC7Ooy7DT7+—<y FF—S2ERTEIEIEE»
TWd,e

th, COXRFARIJEBCRENRER T+ —A YV 7H
HEEA4T. Py F oy 78AEK48, V=T E—-SHHE
BE28: T A7ERBOLEKZHMIACPUSILOD
MTHBOBZET S RLDEAVOIASID /AERED 14t
ByohTVE,

tR=—-s6AEIK24. V=T7TE—HEAEER28., V
—FEHBEERE33,. F—/BELERAK3I8. 7+r—H V> THl
BEKA4T. FSy* > /HBEKA8, =5 —TEEBRES
3ZIR, R4 9FENMLTCCPUSOREK-THEBEILE X

—



20 and 2 are error correction codes attached to data as

redundant words for preventing data from bei ng nmade un-
reproduci ble due to the defect of the optical disk 1.

A preset

nunber of ECC bl ocks anmong a plurality of ECC bl ocks of the zones
3a, ..., 3x of th&g ata area 3 25 are used for repl aceperire7oerss

Each of the YONS
a lateral ECC 1 of 10-byte

I's constructed by data of 172 bytes X 12 rows,.

10
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SictE-THh, cOCPUSORAEYVIOKREREINE
HM7O0 /S A - THEOHAELZTI LI EBENATL
%,
ERAEV10R, SISy LARERINTHARY,
F—rmRBHACBVWONZ, cOXEYL1O0KR, LEEYV
—>83a. -3x. 4, 5. 6kxTs, BGEHELLTOE
BEF—4E1bSw o920 8ENEBERKRIATHEF
—7h10ad. AFIR710XBEHELYT6adok
MLATBXRBEY RS (PDL) 15 &R XRB@YAM (S
DL) 18 ¢RERBREINBEF-THL1I0DLEEZERBLTVWS,

T M1 .BllicsvwT, EBXEF4 X7 10T
B, XFAR71IBFMMENBA—-PY vy V200FRER
MT230MB21&, LEA-PV 9y V200KEA20a
oEEERAtTIRAB22L KBy TVLSE, LRERA
821, 22RLEAERAIORLA v FETHREATY
30

ERA-FU o U20@, EBRLAXT4R7 1 ERMT
2b0THhD, TOA—bUw P20 1ETHHYSNS
E(RF4R71IEROHESHBE)  EREAAL20 adf
BUuohslMELELE-TWVE, LEBRAB21., 2204
BERNRRAL4IENLTCPUSOAHERENB LS
TWV3,

Chickb, CPUS0R,. RAB21»50RABSK
. A—-F Y U200FRENNT S, £, CPUS



configuration is attached for each row and a | ongitu- di nal ECC 2
of .182-byte configuration of one rowis attached to each sector
When the ECC bl ock is recorded on the optical disk 5 1,
synchroni zati on codes (2 bytes : 32 channel bits) for attaining the
byte synchroqbéss when data is reproduced are attched for every
pr eset. anount (at preset data length interv

exanpl e, for every 91 bytes : for every 1456 channel bits) of each-
10 sector as shown in FIG 6. 24 As shown in FIG 7, each
sector is constructed by 26 frames of zero frame to 25th frame and
a sync. code : - '

OB, A—~bPYy Y2006 HUMEIhABIC. RAOIB22
roDORAEBICED, A-PYy T P20 1BETHHY S
hdrEr2HET 3.

Ric. RERSII3VRBEANBHSOOHNBRCITS. A1
REY X MERABESDVWT, B1 2R T IO —F 4 —
2R L-o-HHET S,

REARSES, EHMABROXRT A X7 1B ERBEF 14 RS
FRCERINLEE,. CPUS0ORRY v 7338 03 % M
Ly AEY10H55:-F—9%2BHL,. COF¥I—-F—
SREBETFIRI1IOF—-SIY 7308 SicT 3
et HEds (ST1) .

CHRHELXD, F—22 VP3O -V &It - 1oH
BERTETF1 X7 1XEABEShTVIREBT, F— 7 ERE
B34»553i-F—-22ER/(LEBS IOV -VHAR
B33XNBBEINT, ¥UU L - VREZ3 IXEHxHh 3
CEIRED, VI —-F—S0ERBEBHIBLEL —¥PREH
F1 R71cBBEEhE, CO#E, XF1 X7 1057~
FTYTIDEEIICLDF—-SHEBIcY I —F—-sox
RESKHBELEF—2B&Eh 3,

ELTRF1RI107—-92YT7308%s 5oy
SEBHRTLAEE, CPUSO0REBERZ YLDV I —-F
- 0BRHBLEWNMATS (ST2),

ChitkD, F=-5x VT30~V LBl
BEBTEATF4+ A7 1 PEEIATVWIREBT, ¥R&L —-¥
RRBIOHIASOHEHOV—HVFRIEESTVEREENER



(frame synchroni zati on code) attached to each frane is

constructed

by a specified code (one byte : 16 channel 15 bits) and a comon code
(one byte : 16 channel bits) whi ch is common for each frane.
That is, as shown in FIG 7, the zero frane is represented by SYO

t he second,

frames are represeppedpdnooTsyl,

h&ﬂb d eighteenth
20 twentieth frames are represented by SY2,

t he

fourth, twel t he

si xt h, fourteenth and twenty-second franes are represented by

SY3, the eighth, sixteenth and twenty-f@®th franes are repr esent ed
by SY4, the first, third, fifth, seventh and ninth franmes are

represented by SY5, the eleventh, 25 - thirteenth, fifteenth and
seventeenth frams aje. gangceickh, F— Yy BEEBI 8t &b

B /770Ny ¥RV11 BRI TCVWIPB L7 IFB %
BT siidi,. 20707 —-BBREBEGINATHL
BF—S%2WRBLTHET S,

COBERESVT. CPUS0RANYyFBLIOhE®
7 BESNELSHETE. BERLEYI-F—-2LBEL
EF—2EEREL. B/ /RO -HABRLIOBEEEE
BITOEI>BEIC, ELKF—-2 BRI U
L Aw ¥B110MBEL ) yBENRELSBETESH -
D, BBVREIINOZIF—BHNB1IOBNERERL T
WhEB&E. ELLF-sXEBE@RIndho el KB~
RRME (MWRE) LHWFLRY » 7REBABONSR & W
+3 (ST3) .,

EREBE1oOREHER, 1824 IFT13TOMRD1L >
DI SBT, LERAE, 25 —144 PEN4BALLEDOFHR
5T EER-T A,

COYBMOBR., RV vy TREMBOMNREHUKL BRE.
CPUS0REDE/7 7 %2RME/7 LML, zoMEE
VY EBERKBEISELTAEYIORERTS (ST4)

2LT. CPUS0R. -9V 7304LTOEI %
T E2Fzv 7R TLER(STS) . A€V 1 0KER
EhTVERME /oA yBEBICZOHENNMRKE
DR MRIABFENEL-OPRBEYV X PELTOF— S
EERXF4 R71OFBEB VT 6aicHTsEGEEHE



represented by SY6, and the nineteenth, twenty-first, t enty-third

and twenty-fifth frames are represented : by SY7.
As shown in FIG 2, in the tracks of the zones 3a, ..., 3x of the
. data area 3, header portions (address field) 11, ... in which

. addresses and the |like are 5 recorded are previously Ricqipefsdsed for
| respective WO9736296 .

26

T35 (ST6),

chickbh, F—49 V- oW TIBERTERT1 X
27 1ABEBINATVIRBT, F-7EREB3I 40O ELE
OYWRIBYAIELTOF— 2 ZERBLEBBREDUV—-F
HEEE3 INMBINT, ¥EEV-VRRE3 ONEBE
xhaléitsh, IBRBYARPELTOTF-S0ZERE
BrAdBLEV—¥RELEREF+ X7 1 EBHENE, CO#K
B XF4 R71DOF -2 730RBEE /- 6al
TMREYVAPELTOTF -0 XEREScHELETF—7
NiER/Ehd,

Zic, BIRBEYRAbPcESVE, 27 7HMEDODR YV T
RBNE (RYVyEYY YFV—=RAVP TALITYXL)
tobT. M13,. 14, RN15%28BRBLOo->HMAT S,

+hbb, £F4 R 1LIKECCTny 7B TTF—-%%
BT3B, NMREYVAPcEITOT, Rk 7 5 %EMW
3T lickdt /BN ORY vy TREBET 0

REAES, RF14R710HBL/77ESn-1»08
He/7/EEm+140160€79%HWVWT, 12DEC
C7uw 207 —2%2RBLESELEBR, LEBE75A
OB/ /BEEMO 7 IROMBERKBYAMCERINT
WihiBa. MBI IBEnO 7 IR, WEELIIE
Em-1200E+t7ESm+150160k7 7BV
T 1POECC7uy 707 —DRBET Do
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sectors. The header portion 11 is forned at the tine of
formation of the grooves. As shown in FIG 8, the header portion 11
isformed of a plurality of pits 12 10 and pre-formatted for the '
grooves 13, and the center of the pit 12 lies on the sanme |line as

"~ the boundary I|ine bet ween the groove 13 and the | andpéfipornorss -

As 'shown i n FWQ 973629 pit train IDlL constructs the header portion
~of a groove 1, a pit train ID2 con- 15 structs the header portion of a
. land 1, a pit train ID3 construct@ % he header portion of a groove
-2, a pit train I D4 constructs the header portion of a land 2,

a pit train I D5 constructs the header portion of a

m-1ikdT28BL77B85LLT m-1]1 R®FE5EH
ChBBE. WHEs S ESm+ lENLTRELY S ES
m. PEE/7ESEmn+2rHLTHRER77FEm+ 1.,

HEL/ /BEEn+3 W} L CTREBL /7 EFSEm+2, 9H
/7 EEm+ AN LTREBELZESn+3, OB L S

YBREM+S5RMLTHBEE ) IBEEm+4. BBEIIE
Em+6RMLTHRELIVEEm+5. B L7 5ESEm
+TERHLTRELI/EBEm+6. BELZIEEmMm+ 8
N L TEBE7/EEm+ 7. WEE 7 5yESm+9icH
LTRBEL /7 7ESm+8. B/ ¥y ESm+1 0l
TRHEE/77EZEm+ 9. HEL77FEm+1 1ML T
MEE77FSm+10,. HEL/7I/EEm+12kHLT
BB/ S BEEIm+1l. BEEs SESM+13EHLT
REL/7/7ESn+12. HEL/I/EEm+14EH/LT
REL7/BEm+13. BB Em+15kM¥LT
REE7//BEBEm+147RERXN S,

LER-T . HISERTEOIKE, BEFORERELTWS
F— s NBPRINWBZECCToyZn—-1, n,n+1, n
+2, “kBVWT,. ECC7ow/nATLERE YRBOD
Z2Y v 7THRBET-BE,. ECCTuy /7 n0oBRPTRHE
7 IRMTIBROSLNFPHEINZI LR KD, F—7 N
BRINBZECCToy” (REE7%) tHBEI S LD
BRI 799 THBKIIKR S,

CORNER, DERPEEFSORARTET— 44, EEBECC
oy 7 RBBIAAERE. R 7 7L 3FEDhRM



groove 3, and a pit train ID6 constructs the header 20 portion of a

| and 3.

header portions for lands are alternately (in a

ar r anged.
In.FIG 9,
construct ed

Thus, the header portions for grooves and the

The format for each sector is shown in FIG 9.

one sector is constructed by 2697 bytes and is

staggered form

25

H¥P8der field of 128 bytes ( cor r espECFIRYOOTS he
header portion 11), a mrror

28

EC3H, 1753t sB8LdhBMIXESvwboTHh
3D, BEIhIERPEF AT IRER TV O L
2 TWad,

Shid. REOXSKRECC7ay 7B TRY » 758
NBE2T-BEDIECCY oy 700, EENRBMxh
B3l RAEIIBOEVHHODHTHE 53,
EoT, BREVIBILESEBEF—-2BBTE3,

tREe/7SBEORY) v 7RBREBIZ. WRIEY X b iz
EITWTITOLhdiD, RF4R71BREF+ A7 8ERicE
Rah, (k741X 7 10XBEBALVT76abhoBWMSh i
AHRRBYVAIRAEYVL1I00F—7A10bERBBIL:
BRic. RECCYuvy 2iNTI3HE LS S 80D Sh,
BECCT7ouw s ltoRBEri T BN
ROLMEEIAT, 72Y10cigtBEsh 3,

Ric. ECC7oy /R0 =7XRENE (Y=F V)
PL—XAYbP PAIYXL) kowT. M16. H1 7.
H18z22RL-Ho-HNHT 3,

kRS, M16KkRT&L5. ECCTYuv 2 (n-—
1)\ ECC7ov? (n), ECCZ7uvy? (n+1) .
ECC7uvw’ (n+2), -0, F+ X271 LT
3ECC7oy7ic. B, FRESOARTIF—-7%2E&
TIREGEREET S,

KWOF—sRB@BHIcBVT, ECCTuvy s (n) 0

BEIVE_RRBEOPBZCLPHBPTIE, CORRE

¥75%28EECC7ay s (n) 7oy 7BATY=7



12 field 17 of 2 bytes and a recording field 18 of 2567
byt es. Channel bits recorded in the above sector are
formed in a format obtained by converting 8-bit data 5 into 16-bit
channel bits by subjecting the sanme to t he 8-16 code nodul ati on.

The header fi ”}3152@'55 an area in which preset data i mw&gd at
t he nanufactu?%gg tinme of the optical disk 1. The hegg%i e 11
is constructed by 10 a header 1 field, header 2 field, header 3 field,’
and header 4 field. 29

RERLBILIOBEBADECC Yoy 7 (1) LB REex
N3, COLE, V2TRBUBINRFTDLIAEIEERTF—
SRAEVIO0ORERING, COLSKEBRBRINMLEFT—4
DHEPEFR. R1TERT LS5, ECCYavy ¥ (n -
1) 2BEL. DLVWTERBHODECCTuvw s (1) 28B4
L D2WTECC7uvw? (n+1) 2H&EL, DOWTEC
C7ov 2 (n+2) #B%T 5,

COBAIE. RROESK, 7 FRBOXBREES
IBBEREBL, 2FEVI1ECCToy 70BFLEDRPT, I
BHOECC709w/7%27/7%RAL. BEXTOECC Yo v
JRERR>THBEEXRBT ILENLEL ., EEESI L VWERE
DHEZEENERTE S,

T, IEBOKIVECC TRy 7B OLBMEET -
RHEEHISBKERTEIE, VoTRBRBWHO _RRK
®¥77%28BLECC7o9”2 (n) RBB387omm
7 BBEm~m+15L BB/ yEEm~m+15&7%
SPTVWERAE, Vo788 %, UBHOECC Yoy
7 (1) RBB3B8E750WB LI V) EEy~y+15i
HLTREL yBESm~n+ 158453 hh3k35 183,

TEDL, XBEOF— AR BRBEhITFIL X7 —
7R RBREONy Y RBERBIATVWETRLRAF—%
(BBLI s88) LRERMRIC, XBROREL Y ¥ ES
HERINH I,

R, FEBOECCT Oy 7 \OF~Y0RBREFTSBO



Each of the header 1 field to header 4 field I's constructed by 46
bytes or 18 bytes and includes a 36-byte or 8-byte sync. code
portion VFO (Variable 15 Frequency Gscillator), 3-byte address mark AM
(Address Mar k), 4-byte address portion PID (Position Identifier),

2-byte error jon code IED (I D Error Detection ’FEB d
1-byte postaw&e’g’gé%(%stanbl es). , Each of the eag’g)rmi ield
and header 3 field 20 i ncl udes 36-byte sync. code portion VFOL and
each of the header 2 field and Be@der 4 field includes 8-byte

sync. code portion VFQ2. ) * The sync. code portions VFOL, VFQ2
are areas used for the pull-in-operation of PLL, the sync. code

por- BREE.K19, M20kRT70—F+— bEBELDD
B\ 3, |

REARES, XF41R71D0F -2 Y73HADHEDE
CCTay 7 OF—ORBOBREEBBF — 5 EMN.
FAR76IMERS56004 9 ~72~REIB552AML
TEF+ A7EBRACEREINS, Chickb, EDOEC
C7ow 7 \DF-20RBK|OLBERICPUS O~ XH.
BRF- B —TEARS 2R &KV —TERS NI
EXhre72BHOoORBETF—INTF—SEEEE3 48
BEhad (ST10) .,

Flh. BEF1 A7 108K, CPUS0OR. 5«4 X
J1ORBEBLYVT76akEBERINTVWITBEREBY X b
EZRRKEYRMEERHBML, Y1007 -74100D
KRE&SL, IMREYVXIMPEISCECCTuy 2zt 3
B750hBL/I/ES (MMREE79%2R) vy TES)
RYEBIhTEREIND (ST11),

¥/, CPUSORERTIECCTuy 7N EEThsY
—viEMETIEERTEFs A7 1 2EEKTS (ST12)

CORBIcBWT, LRECCTov20%Boks7 0D
BB IBERANyFYBL 1O0BER IO Xh B,
T—EREBER3I4REY, BERF—SELTHODECC T
vIDTx =<y bF—-% (EBRDO1EI%45) ECCT
gy 7HEORMa-FERELAEBRBEPECC oy 70
7+—<Ty bF—-SRERL,. 8-1602-FEREEL



25 tion VFOL is formed by recordi ng successive data itens of

"010..." in channel bits by "36" bytes (576 bits in terns of
channel bits) (by recording patterns at preset

13 i nterval s) and the sync. code portion VFQ2 is fornmed by
recordi ng sucgsg;'&g‘data itens of " 010..." in channel PCT/IPob6785 DY
"8" bytes (128 bits I1n terms of channel bits). The address

mark AMis a sync. code of "3" bytes

] 31
TUV-¥HAERK33I~HIT 3, CoL-—¥HEAMEKS3 3
REODEBEV-VRIRF3IIFBEHEINZIIEITKD. E
CC7ov 7D 7+—<Tw bT—S0ERBEBCHB LAV
—PEREFs R Z71IERBENRDZ, COHFER, T+ X7
10F -9 Y7 3OHREDECC 7oy 7D0kRBEDOE Y ¥
KF—-2iRBINS (ST13),

P, CPUSOKIVBEShIUBL BB L—K
TINBE /BB EBETICER, LERBcEZ 7R
MOoF—sBiE@xhd (ST13),

OB, BRLLTAEBV1IOKEERGIATVITMRE
YR PMCESWARECC Yoy 7T 387 708BE
79 BBLEITVTF—-20EBRINLTVWE, TRDbB, Lk
BLERY) y 7RBRBE2T-TCT. X7 3REILTF
- 2%ERLTWVS,

ZLT. #DOHREDECCTay 7 \DF~s0RBBHNKE
TLEERE,. CPUSORLERAEZ I hoOMAEBSIC
KD, A-PYVy TV200FK (EHHLEH>) ZHKL (S
T14) , A—-bMYV o V200FHHEINEEBE. RASB
22HC0RAEBEBIRED, A-FYVy P20 1ETHSH
FohHrEHIrEHKTS (ST15) .

Co¥ERICXY, CPUSORIELVBIOATHLE
VWA-PY 9y P2 00RMAAKEIh LB, BROF = v
JERELHEBL, F—0RBRLBEKRTTS (ST16)

EREZXFy714RBVT, A—F Yy U2 0DEHENY



5 i ndi cating the position at which the sector address. starts.

As_the pattern of each byte of the address mark AM a speci a
pattern which does not appear in a data portion of
"0100100000000100" is used. The address portions PDI1 to PDI 4
are areas 3@0 ﬁF@g whi ch sector addresses (containing ID 9¥§@§ﬁﬁ§ﬂés
4-byte addre #7 mation are recorded. The sector ress is a
physi cal sector nunber as a physical address indicating the

physi cal position on the track, 3} since the physical sector
nunber is recorded in the 15 Tastering step, it is inpossible to
rewite the sane. The I D nunber is "1" in the case of PIDl,
For X L% DT L5 R €

A=PYVw V20N EIENBE LHBINLEIC,
CPUSORERBECCYuy 7087 9LDF—%0
BHLEZHEBTS (ST1T7),

Chick), ¥BELV-FREBIOHMCOHFELEHO L -
PERECETOLEREEXLEREBL44CEINZ I LITED,
F—/BERBE3IBIRLIVLILEBEERGEFT - BRI IDA Y
FYEMIICESSISNhTLWIB L/ Y EELEHET S ELE D
K. B/ 90F - HBERBERINTVWEIF—- S 2HWE/L
THE¥32 (ST18),

COBEREITVWT, CPUSORANyYR110HE®
JIBEBHNELSKBETELD, DIVRERLAEZEEY 4
CEDF— S EBELEBREIITEDTF - S EEHBL.
BE7ROS—-PMHREOREHEERBITVWE - 1245
BEVELSF-srEBI-tHHL. AvF&E11l0
B SBEHNELSBETELI-D, 7RO
T—BRFEOREREZBATCVWEBER, ELL T~
BEINLh-o RS EiRLFRRBEHKLY = 7TRHM
BOWREHMT S (ST19),

LtRE€ 7RO —ORBELTRRD4DOE&HD
ALWFhh12ZHVIEIRB-TVS,

BLOEHBRZ, Ny /B110YWBL/ yESNELLHE
ETEUh-LBETH B,

B2O0%KHER. DB LB1IoO0EIIHOLS —~HMNE
10BN BEFEERIATVWEBATH 3,



time anong the four tinmes by which the address portion S
overwitten in one header portion 11. 20 The error detection code
|ED is an error detection code for the sector address (containing
the I D nunber) and can be used to detect the presence or absence of

an e I.n. the readout PID. The post arpgirgpéibofsa@nt ai ns
e, |

state infor necessary for denodul ation and has a role for
polarity adj ustnment so as to ca%fg t he header portion 11 to
termnate in a space.

BIDORBER. DPBELEDBLI2DE I IR —HNE
1DHEBFERBRABVHB2O\CHEBATHEINDEC
C7uy 724 THI3OREMERBATVWIRATH S,

WADEBR, DB EDHL12DEIZ7IRNDLT S —WHE
10BN EEERBABONE2OREEEZBATEDHM»DEC
C7uw /72 TEDLRIIBBAOHEEERATWEE
&TH 3,

LREBIDODERHGELBIDEEZ ) = TRELBOHRL T
2HEHBARB,. ECCTuvw 2RO 1207%0sThHhhidx
S—HNEBLTH, ECCTuyw 724k TF -2 2EETEC
ENTEZIHIOTHB3, ECCTuvrid, 2467208
b, ZO0S55@LULLEOS—28LFTRBEEK1IE67FFT
HETRTH3, chickd, LREATHELRDSATYL
3,

TR8bLbL, LEBI1OBHEMIE, 18274 PpT13F0D
MEDO1-5D€ 7 ythT, L&A, 5= P EN4E
DEDITMHEFTEEEE>»TWVWS,

LEX20HEMIZ, 25— FPEHRL4BLEOFTHMHS
TRlEEE T3,

LtEBIOREMEIE, =5 -4 FENKI4BLULEOTM
OFfTELLEEIE»T W3,

tREBLORE@MR, 275 EHB-TNVE,

LEBERFy 71 90#R. Vo2TREBERHBONR ML
EBE&. HRERBZECCTuvw 22 REToy 2 &L T,
CORKTOy /ERShBxEECC YOy RO 7



14 The mrror field 17 is used for offset

conpensation for a tracking error signal, timng control of a

| and/ gr oove switching signal and the I|ike. The recording field
18 is constructed by a gap 5 field of 10 to 26 bytes, guard 1 field
of 20 to 26 bytes, VFO 3 field of 35 bytes, play synchronous code
(PS) field OWNOI™B&P&s data field of 2418 bytes, po%?ﬂﬁ%ﬁ@"?f(PAs)
field of one byte, guard 2 field of 48 to 55 bytes and buffer field
of 9 to 25 bytes. 10 The gap figl4d is an area in which nothing is

- EREBEHBODECC7uy /) EBREIFTFILBLEYV =T
BREEFTY (ST20) . J=T7RELBONREHEL
BhoiBE. TOF—-SORBAHEERT T35,

gk, LRY=7RBREEF-~BA. CPUS0ik%E
DRETay 70kBHOL 7 OB/ /) EBE (RIg7 o
wZ27DTRLR) &, ZBRADECCYuy 270k,
SOMBL IBE (BB Ty 707 RUR) 22 AEY
100 - RREYVAMeEFERL, TOTF-0ERMLE
#8TETB (ST21) ,

Fh,. LBV 7BABRNRTDLIAEXT A7 1 0HER
T4+ RA7EBH>POMOHINBZE,. b30ViF—-7110
bBEBINTVWI-RXKEY X FHNEHFIhA®, CPU
S50R2X V100XV A PMORBARTEZXT 1 R 7
1OXBERIYT6a cEREBRT S, |

ERLEESIE,. 1627 IDESBWBECC Ty 7 Bif
TR HBRINBZEFs R 20T, HERIZ VI
EHBERSOMMEBE, Y3 - F~22EB8L. 2053
—F=StBELTOMRBEO 7Y 2¥HEBEL. CO¥MNL
ROBREOE? yOT7 FLRERTF+ AZEREBR/LTEE.,
F-soRBHc, LERFHREOE7 %2 RXF%9 7 LTE
CC7uy 7RO F—20RBETILISELEDBOTH
%o _

Chickh, BEPERSORRTE7F -4, LRREC
C7uy7kEBRILLBE. RBEZ7 5 X5BE0hN
RELZR, L2253 cddr2BEPHBEAREVLDT



witten. : The guard 1 field is an area provided for

preventing the termnal deterioration inherent to t he phase

changi ng type recordi ng nmedi umoccurring 15 at the time of repetitive
recordi ng fromgiving any i nfluence to the VFO 3 field.

The VFO 3 fiw’egn area for PLL |ocking and | S alpefypsrRghss Or

I nserting a . de into the sane pattern and attalning the
synchroni zati on of the byte 20 boundary. The PS
(pre-synchronous code) field is a synchr3® ni zation area for
connection to the data field. : The data field is an area

constructed by data ID,

551D, BESINIERPETBFCHNTIEEN VWD L
BoTW3, |

chiz,. #RDES5SKECCTuy 7BETRY v I
MNBEZFT-EBAO1IECC7uy 70M., BENBIFX h
B LRHENXAITHIPEDVDEVRHNOTETHIE NI d,
koT, BERVIBZ LU ARTF -2 BRBTE5,

g\ ECCT7oy 7RBRAUATF—IPRERINIETF+ X
JRBWVWT., SIKUAOTF-IRBHKIC, F—I2RBR&L.
ZOF— 2 BELT_RRKOEL /79 %2HTIBZECCTO
v 7%HBL, CONBLE_RXKEOLC? Y%2HFTBEC
C7av 7072 %2NHEBLTHBIECC Yoy 7 iiHE
BTIZ3XS5RLELOTH B,

Shickb, INSLBRORBBRICXT A 7EMNT IR
BRB2LE (RBLHE) 2T7- R4 TH-TH. BLERE
DETE2EMA I LHBTES,

TROLL, ROESKE, 7 VBRNOXBUBMET S H
BN, 2D 1ECCTuvy70BL0RP T, XE¥H
DECC7uvy/7%277RAL, BEXOPECC Y0y iz
RoTHBEEZBRETILENREL, . EEE2E5EIA R VWEEDE
ERENMRTE S,



data ID error correction code |ED (Data ID Error 25 Det ecti on Code),

sync. code,

ECC (Error Correction Code), EDC (Error Detection

Code), user data and the | i ke. The data ID includes sect or IE& to

sector |D16
4-byte confi
error correc

guratlon (32 channel bits) of each SECtgéTgﬁn
e IED i s an error correction co

configuration (16 bits)

36
Bk o W

1. P-4 FEBENIALHARII VIR AL ARD
FSew2%BL. AERD IS v 7EBEIORBD, D2 b5 v 2
LB IUBERTT FVATF— S HFERINBZTFL R
FRLEBGF-I/HFERSINIEKFHERL 2 CMBOAR
L7 fBE. IREFE T3 7+—<y PARE&ZES Q.

BHEBOELIIFEROSBbOFEKROE Y YHIEOHRE D
MORO, ChoFmMEBEHROE HB-ERBIhINET —
SEBETHNLDOIS—TETF—H, iEBO€ 7 ¥ #
BORTDEHLT—BELIREIN 35 -TEF— 1
BHEABREESL 7oy 7EBRBUTHEBRLINIXRT1 X2
BT,

LREEFIR7LOBRBOBET S 70y JHGICAEL
TRBF—9Ex57—-TET—-5%2EEL. LIAbEToy
sHEBHORBO s YHEBEECERT -4 L5 —TE
F—r2RETIHBIC. RMOob3 7 @B E€7 yHB
BTREILTXROHNOE 7 Y HBEERTF—sL 50T
EF—-%%2887 3

CEEBRMETEIRT s RA7ORBABHE,

2. EBT7FLVREBOTFVRF—2H, 35»hLH
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for data ID. 5 The sector ID (1 to 16) is constructed by 1-byte

(8-bit) -sector information and 3-byte sector nunber (l ogi cal sector
nunber as a | ogi cal address indicating the |l ogical position on the
track). The sector infor- mation is constructed by a 1-bit sector
for.mat type jeld, 1-bit tracking method field, 1-bitpdy@pbfigahssnce
field, 1-bit 3‘228?%;4 leld, 2-bit area type field, 1-Pb| t dat aétype )
field and 1-bit layer nunber field. The | ogi cal sector nunber
is made different from t he physica Tsector number by the slip

repl acenent 15 process as will  be-described | ater. VWhen

"I is recorded in the sector format type
3. EEF-SEBRCEFRATERT FURF - 52R©
BIxh, COTFUVRATF—I/RBEHORTFVIXTHBC L
EPRBLTAWMRFEICEROET A R7ORBAE G,

4, EET7FLRABCERINATWE3TFVRAF—-¥
N, BERIATELDVYHYENALT7FVRAT, LBEXF4 X2
o3I ohThsh, LEBF-YERBREBREIN S
TFLVRF=-IH, BRATBERBHNSTFLZRA T, L
F4 R L XRMEOBE27 yHREZ L7 yEBBEL TR
ELTHOIMFIONTWAILEZRBETIWRELICER
DT+ RI2OBBABE B,

5. ERBZ7oyBRNBELIC. 16BOLZ FHRIC
KOBMBENTVWEILERBMETIMRELCEROXE T
4 A7DBNEEE,

6. LEXF4XIMEIESHh, EEBXTF1+ X707 -
SHEBOERIFRMIcR-» THBOY/ - icnBEh, &V -
YIEREFARIIOBERNRE-TWE I LE2KUET
SERAILICEROREF s R 70RBABH &,

T. LELV|EV/—-vTelik.ZEL/5ERVKBEREIN,
RMEDHd/7 /@B E7 EBBRTCREILTSH, £
7oy JRABEREBROL ) YHEBTHRCEI L2 H%
ETZMRECEEROXRTF R 70 BRABH ik,
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field, it indicates a zone format type. Wen "1" is recorded in

the tracking nethod field, it indicates the groove tracking. \Wen
"1" is recorded in the 20 refl ectance field, it indicates that the
refl ectance is nmore than 40 % \Wen "00" is recorded in the area
type field, it indicates a data area, when "01" is r :

it indicates OPHMA% n area, when "10" is recorded, it f&?{rﬁﬁﬂg%st es a
| ead-out area, and when "11 is recorded, 25 it indicates "reserve". '
When "0"-is recorded .in the dat @ 8ype field, it indicates
recording of read only data and when "1" is recorded, it indicates
recordi ng -

AR EBBF -/ HEREINIBEHEREEECEABOR
L7 yHRE, BBBARTS7+—< v PHREES W,

E¥BEO YHRBOSBbORERO 7 Y HEBORE D
POERD. ChoRERDE PHERICEBRKINIERT —
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BOREOVELHLT—ELIEBRBINZ S -TTEF—
BEREZEL 7oy 7HERBATEBN UL ENIXT+ X7
W T, '

BENIIVWVEIEHMBHESONHEKEC, LEBXF+ R 7
LHEOBE L7 VFROF - BB ERT—F¢L5—-TE
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CORBLARBRT—$ES5-TTEF—s%258€7 5 R
REMTEEL.

COBELEBRF-Y:LS5—-TTEF—2¢LLEBREL
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37 yHEBEHEL.

COHKMANhERBEDIZ 7 IRBOTFVAF—4%
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16 of rewitable data. Wien "0" is recorded in the |ayer

nunber field, it indicates "layer 0". . The PA (postanble) 3
freld is an area containing state informati on necessary for

denodul ation and 5 i ndicating the end of the final byte of a preceding
data field. The guard 2 field is an area provi loofRs event -
ing the t er mM¥PA738%eri oration i nherent to the phase : gegﬁgﬂgl ng type
recordi ng medi um occurring at the tinme of

39
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sl THED, LBF-HABCRBRBE O
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10
field.

repetitive recording fromgiving any influence to the
The buffer field is an area provided for

a fluctuation in the rotating notion of the notor which
optical disk 1 so as to prevent the data 15 field from
t he- next header portion 11. The reason why the
represent ed bVO2y36296 to 26 bytes is to pernit the rando
operation to be effected. The random shifting operat
shift the starting position of data to beg@itten so 20

deterioration in the phase changi ng type

dat a

absor bi ng _
rotates the
extending to
%%g field is
b K]

ionis to
as to reduce a

recordi ng nmedi um due to

the repetitive recording opera- tion. The length of the random

shifting is adj

KD ss€7 s EREL 7 P BRELCREILTH. LE
Toyw HEREFERO L7 YRR THBRTEEC & 4268
ETAWMRELICEROKT I R/ OXBABY
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% # o |
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according to the length of the buffer -field arranged in the | ast
portion of the data field, and the whole 25 | ength of one sector is

2697 bytes and is constant. In the respective zones 3a, ...,
3x of the data area 3, spare sectors are prepared and each of them

| 5-used WO 9736296 17 reTiapdioRs’ | nal
spare when the s’Tl p replacenent process (slipping repﬁgcenent
algorithm) in units of one sector 41 '

RELECLERYBULTEIRTs X 7R,
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LDEBINTED, BEBMIATERVLIVRAROY y b T
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Is effected in the sane zone.

repl acement nmanagenent 5 area 6a of the rewitable data zone 6, a

list (PDL) 15 and secondary defect l|ist (SDL) 16 are
The primary defect list (PDL) 15 is a

pri mary def ect
be recorded.

to
i st of

whi ch are deW& as defective at the manufacturing I'me or at
the initial time such as the application
nunbers indicate sectors

(slipping

hysi cal sector nunmbers (physical addresses

15 of one sector. :

ETAWMRE2 1 EEROXLT 1+ X7 XK,

23. F—sFREBINZALEBRIZIVBANLIFL
ROPSw 72BL. FEOLS vy 7EIOGRYD, 2+ S
w2 FitBU B ERTTZTRVAF—INERINEZTF
VZAEREERF -7 FRERINIERERELE2SLEKO
BBELIEs YHEBE. BREEFT I 7+ —< v PHERY
(I

WEBEOL7 YERDS>LOFEROL Y HBRORE D

Ao, ChoFEROE JEBLERINIKEET —

SEBETILDOS—-TETF—IH, HEKOE I 78K
BRORZEFVDIEHLT—EBLTEREINZZF—-TETF—%1
BHEBEE2SL 7oy VHBHATREBNRBEINIXET1+ R 7
LT, F—72BRTIETIR7ERITBVT,
WEHSIVEIHEAMENSONMBIE., EREF 1 X2
LHOEZ L YRABROF—HEBCRET— 7L x5 -0TE
F-—32RR/TI3B1O0EEFR L.
COBI1OERFRICIVERGLAEBERT -5 51T
EFf—s%28€s s ERBUTHET SHEFERL.
COBEFRIELIVEBELABEETF-2E25—-TEF—
SELLRBIOERERICIVESLAERT~-57& 25—
TEF—s2ohkBickY, XKoo bst7 S HRBZHET
ZHEFER L.
COHKEBIIOHH IR AERKEOD I 7 FHBRDT
FLVRAF—4%2BRBTIH20BEFBR L.

As shown in FIG 10, in the

rs

10

starting time. The sector’
to be dubjected to the replacement process
repl acenent algorithnm) by the slipping process in units
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In the primary defect list 15, primary defect |i st i dentification
data, the nunber of addresses as the _ nunber of defects, and

physi cal sector nunbers i ndicat- i ng defective sectors are

descri bed. 20 The secondary defect list (SDL) 16 is a list for

ECC bl ocks (d | bl ocks) having sectors which are Réisk ned
as defective gkﬁﬁhgﬁgecording ti me other t han the abgsgﬂ?%itial
time. That is, it is a list of t he physi cal sector nunbers

(physi cal addresses) of the 25 first48r head sectors of ECC bl ocks
(defective bl ocks) havi ng sectors which are deternined as defective
when data is recorded for preset ECC bl ocks and the physi cal

ERBEFAR7LOBMBOBRT I Ty 7HECEREL
TRgF—ILS5—-TEF—-2%2EB&L. L& S0y
JBBRAOEBOE YHRBEBRERT—7E25—~8TE
T—9%2RR TR, LEF20BBFRicLbERXHh
TWBEZPFLRAF—~SiESVWTRKODB3L7 yERE
79 HBHENTREIL TRDHNOE Y EBRICERGTF - &
LTI -TETF-/%2RERTIHIOERFRE.

ERBLAECEERBMLETEIRT s R 7 %R,

24, LEBT7FUVXREBOTFVAF—=4HR, boh L
LEBINTEY, BERATELVI UV HKZARDOE » b T
BEREXh, WHENLETFUVXTH3 L2868 ET 2R
23 cBROXETFT+ R ER,

25. LttEF-ISERBEERATHET FLXAF—oH
BRI, COTFVRF—I/NREHBL T FLRATHZ
EERBMLETIMRFA23CBRORT+ X/ EE,

26. EETFVABRBREERRINTWETFVRAF—
IR, B2 MATERVWHEMALT FILRAT, L8XF4 X
JEEBiElodohTEY, LRBRF—-SHEBRICEBHR SO
STFVRAF—43, BEATRERENL T FVXT., E
BT+ R 7LERMOB3 7 HBE L7 YERBR T
MEILTHOIFTONTVEZ L EHBETIHRE2 310
EROXTs R 7ERK,

27. LtET7oy/HENRBLAI. 16Ot ¥ HR
CEOBREINTWI I LEHBMLTIBERTE23IERD
XF4+ R ER,

U O R



18 . sector nunbers (physical addresses) of the first sec-

tors of ECC bl ocks (replacenent bl ocks: spare bl ocks) whi ch are
~used for replacenent for the defective bl ocks. In the

. secondary defect list, secondary defect 5 list identification data,
“the. nunber of -entries as the nunber of defects, phy5|ca_ sector
nunbers i ndi cXQ 629 first sectors as the addresses of FTGHPRY: F’ﬁfg

bl ocks and physi cal sector nunbers indicating the first sectors as -

t he addresses of replacenent bl ocks for thd defective

28. LEXF+x7FEAESHh, LEBXEF+RX70F
— S HBOEREFHTR - THEDOY - EF¥SIh, &Y
=~V ILEETF4ARIOEEENRE TR L E2RK#HL
TOERRE2ICEBROXTF 1+ R 7 ¥E,

29. LEREBYV-vTli. BERIIEENBREIN.
RMEDOHZ27BBEL 7 yABBUTREILTH, L&
Toy JEREFERO I ERTHB TR 3 &%ﬁﬁ
ETEWRA2SRBROXT 1 X7 ¥R,

30. LtEXRKODPBIEIISEBOTFLRF—%DY
APPREBFIHLIRXB)VXITEBABRIKLEXT A28
BILERBMETIAWMRF2ICERORET 1+ X7 %R,

31, F-23ERINIALARBIIVEANI5M
ROPS v 2%2BL. FEDOISy 2EMISRED, oS5
w2 LR BUBIMNBERTTFVLRAF-2XBRBKREINBZ TR
VARBLERTF -/ RRBRINIEGER L ESCUNOD
HELLEYERE. BBABE T2 7+ —< v FHNEHS
.

MEBOL7 yFEROSELOHMEF O yHBORED
POV, ChoRMEHOE/ YHRBRICEGINIEGF —
S eBETIEDOIT—~TTETF—N, TiEHOE Y ¥R
BORZEFVDEHLT-BELTERINZIZF-TTEF~-41
BERESUC 7oy 7HEBRATRENBENZI KT+ R 7
EHLT, BRIATWEF—72BETIRT R 7R
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REDH237 yEBO7FUVATF—-72BBLTVWAER

* [ L M H] *



10

bl ocks are described. The addresses of the defective bl ocks

and the addresses of the replacenment blocks for t he defective
bl ocks are described in one-to-one correspondence. In
the optical disk device of FIG 1, the optical 15 disk 1 is rotated at

di f.ferent rot
a notor 23.

24.

duction of data recorded on the optical
head 25.

opti cal

constructing a novabl e

coil

27

B;ﬁPEEdS in the respective zones, ﬁﬁﬁ 8
ﬁjd,ﬁ notor 23 is controlled by a notor con?r Cl rcw

Recordi ng of data on the o §£t|cal dISk 1 or repro-

The optical head 25 -

BFERE.

IREF4s X7 LOBEBOART 3 7oy 7HBEHIO AR
LTREBTF—~F¢L5—-TEF—9%2B4EL. LALE& 70
v VBN OHEROE 7 SHEREHEERT — &5 —1T
EF—-22B4&7T o8, LERBKFRcIIEGIhTY
3T FVRAF—SRBEITVWTRKOS3 L 9 BELY ¥
ﬁﬁﬁmrmﬂbraeﬂmta9ﬁﬁoﬁﬁr—9&17
—fTEF—2BETIHEFER L,

EREBLIEZEEZRBBMLTEINRTs R7%E,

3 2. ERBTFVREABOTFULXF—9H, oh
LEB|EINTEYD, BEH|IATERVIVEZROE y b T
MEsh, WENL7FVITHIB3C LB iToHlkE
S1ERBROXT+ R/ ¥R,

33. LEREF-SHBCBBATERTFLIAF—H
EREIN, COTFVRF-XRBHABTFVRTH B
LERBLETIBMRES I CERORF s R 7 %R,

34. LEEB7FVXRERBREBEIATVLWATFFLIXAF—
SH. BEIBMATERVYHYENLBTTFUVLRT, LEXRF+ X
JEtEBElofdohTeh, ERF-VHEREBRB S H
BT7FVAF—o2, BRATKTRBINL? FLXT. E
BEF+ X 7L RKBOI3 )4 HERE L7 YHPRBRBE T
RELTHOFIFOATVWE S L2 HMET2HREI 1L 1o
EROXEF+ 27 WK,

35. Loy 7N EBLIC, 1680k ¥ ER
FEDMRINTVECL2HMETIMRES L KRRO

1 are effected by an
IS flxed on a driving coi
portion of a linear notor 26 and the driving

27
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I's connected to a linear notor control circuit 28. A speed
detector 29 is connected to the linear 25 notor control circuit 28 and

a speed signal of the optical head 25 is supplied to the linear
not or contr ol circuit 28.

19. A permanent magnet (not shown) is dispos | . the
fixed porti oWOS3R& | inear notor 26 and when the B Hbmoonss

46

T4+ X ER,

36. LEEXFs+RI/VEESHh, LBEF+ X707
— S EBOEBESHCR - THROV - Ve RABEh, &Y
— v IERETARIDODBBEHRRRE - TVAET L EHME
TAWRES L cERMOXT 1+ X7 %R,
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LREREERTF -/ AERINIERAR L EAOHKO
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driving coil 27 is excited by the |linear notor control . circuit 28,

the optical head 25 is noved in the radial 5 direction of the optical
di sk 1. In the optical head 25, an objective 30 is
. supported by use of a wire or flat spring (not shown), and the
 obj_ective 30 ved in a focusing direc- tion (g st ca
axi s directioﬁa@gkﬁﬁgplens) by a 10 driving coil 31 and§¥%%25?i|1 a’
tracking direction (in a direction perpendicular to the optical
axi s of the lens) by a driving cofl? 32. A
sem conductor | aser oscillator 39 is driven by a laser contro
circuit 33 to generate laser light. 15 - The | aser control circuit 33

corrects an amhysrp gkt 2 7oy JHEB AR L TREF—S 225
| ~fTEF—%2ER&L. LArb&87o0y 7EBAOHED

2 Y EBIBRBR T — VS5 -TEF— 28T IE

K. XRgodbd7 7fike /7 yHBBATRILTRD

ot y@EBRCEBRF—2E5-TEF—-%2B8L.

LEVBHEA T, LBETFI X7 LoBo#ET 5 7
Oy JHBICRABLTCERT - LS -TEF—- 286
L. LB 7oy 7HBADHEBOL 7 YBERICHICER®
T—9¢txS5S-MEF—-%2RB&EL.

LR Toy JER OB /7S HEBIEERLEAEBET -
$ES—TEF—YEHBEL.,

COBELEBE&F -5 —-TEF—%¢LBRBEL
RERTF—SLx5-MTEF—LORBICED, RGOS
B/ EBERETSI oy JHBEHML.,

COHBILORBODEL ) YEREET 1 Ty s
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CEERMETEIRTFTARIOBBRAEL B,

40. LETFVREBOTFVRF-—2H, bobh
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. laser light fromthe sem conductor |aser oscillator 39

according to

a nonitoring current froma nonitoring phot odi ode PD of the

sem conductor | aser oscillator 39. The | aser control circuit
33 is operated in syn- 20 chronismw th a recording clock signal from
a PLL circuit (not shown). The PLL circuit divides the I
frequency of WPHREPE | ock signal from an oscillator ABY8T8 ) to
generate a recording clock signal. The | aser |ight generated -
fromthe sem conductor 25 | aser osdi8l ator 39 driven by the-Iaser

contr ol

circuit 33 is appliied-to the optical disk 1 via a

collimator lens 40, half-prism41l, and -objective 30

LERMETIMREIOLEROARF+ R 70RBLHEY
o |
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20 and the reflection light fromthe optical disk 1 is

directed to a photodetector 44 via the objective 30, hal f-prism 41,
condenser lens 42 and cylindri cal |l ens 43. 5 The

phot odet ector 44 is constructed by four- di vi ded phot odet ect or
cells 44a, 4 4c 44d. An output signal of tdeqpornorss
phot odet ect oiw%%f}?‘g%4a of t he photodetector 44 is suppf‘llr?a to one

i nput term nal

49

BMENREERTF 4 RI7REBEF1 A2 2R
THEREIOLREROXEFA R 70XBALEF &,
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of an adder 46a via an anplifier 45a, an output signal
phot odetector cell 44b is supplied to one input

10 of the
term nal of an

adder 46b via an anplifier 45b, an out put signal of the
phot odet ector cell 44c is supplied to the other input term nal of
t he adder 46a via an anplifier 45c, and an output signal of the
phot odet ec- WP36296¢ o1 col| 44d is supplied to the other i B nal  of
t he adder 46b via an anplifier 45d. Further, the output signat
of the photodetector cell 44a off Qhe photodetector 44 is supplied
to the one I nput term nal of the adder 46c via the anplifier 45a,
20 t he output S|gnal of the photodetector cell 44b is supplied
to the one in ut naI f der ,46d via

PUERSE, YR AL EY S mceg L RS -
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EROXFs R 7%R,
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the anmplifier 45b, the output signal of the photode- tector cell

44c is supplied to the other input term nal of the adder 46d via
the anplifier 45c, and the output 25 signal of the photodetector cel
44d is supplied to the other input terminal of the adder 46c¢c via

t he %ﬁ%,@r 45d. PCT/IP97/00758 21

An out put si the adder 46a is supplied to
51

CEDBMRENTVWICLERWMETIARALTEERD
X7+ X7 R,

52, LEBATF41+RXI/NEESH, LEBEXEF1+ X707
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TEIWRBEL4TEREROEF 1+ R 7 KR,
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an inverting input termnal of a differential anplifier OP2 and an
out put signal of the adder 46b is supplied to a non-inverting input
termnal of the differential . 5 anplifier OP2. .Therefore, the
differential anplifier OP2 supplies a signal (focusing error

si gnal) relatin%’7 to the point of focus to a focusin $07/007
circuit 47 WO ording to a difference between the outplt signals
of the adders 46a and 46b. An output signal of the 10 focusi ng control
circuit 47 is supplied to the focusing /1 driving coil 31 and
controlled so as to cause the | aser qight to be always exactly
focused on the optical disk 1. - An out put signal of the
adder 46c¢ is supplied to
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15 an inverting input termnal of a differential anplifier OP1

and an output signal of the adder 46d is supplied to a
non-inverting input termnal of the differential - anplifier OPl.
" Therefore, the differential anplifier OP1 supplies a tracking error
signal to a tracking 20 control circuit 48 accormluyﬂﬁﬂﬂﬂﬂﬁﬁ%erence
.between  woemsbde output signals of the adders 46¢c and 46d. The
tracking control circuit 48 creates a track driving si gnal
according to a tracking error signal sg?péied fromthe differential
anplifier OP1L. 25 The ~track I Ving signal output fromthe

t racki ng control circuit 48 is supplied to the driving coil 32
for driving the objective in the tracking direction.
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22 Further, the tracking error signal used in the tracking

control circuit 48 is supplied to the |inear notor control circuit
28. A total sum signal of the output signals of the 5
phot odetector cells 44a to 44d of the photodetector 44 obt ai ned
after the fo i d tracking operations are effec Bivesi 5, 2
si gnal obtain 9@%n§gding t oget her bEfiues) )
. 3218
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the output signals of the adders 46¢ and 46d in an adder 46e
reflects a variation in the reflectance of a 10 pit (recorded data)
formed on the track. The signal is supplied to a data reproducing
circuit 38 and recorded data is reproduced in the data reproducing
g:ﬁgﬂ:% gg'igwgﬁﬁaﬁwﬁ Reproduced data reproduced in the dpépspodmd§iuci ng
jecCted to the error correction process 15 in an error
correction circuit 52 by use of an attached error correction code
ECC and then output to an opti cal ) control circuit 56 used as
an external device via an interfacé Circuit 55.
Further, while the objective 30 is being noved 20 by the tracking
control circuit 48, the linear notor
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control circuit 28 drives the linear notor 26 or the optical head

25 so as to set the objective 30 in or near the central position in
the optical head 25. In the preceding stage of the | aser
control 25 circuit 33, a data creation circuit 34 is provided.
The data creation circuit 34 includes an ECC bl ock data PCT/IIONO§YES ON
circuit 34a fBPRRWILti ng ECC bl ock format
23
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data used as recording data as shown in FIG 5 and supplied from

the error correction circuit 52 into recordi ng ECC bl ock format
data having ECC bIock sync. codes attached thereto as shown in FIG
6 and a nodu- lation circuit 34b for nodul ating recording data from
t he ECC bl ocl-'w‘?g,;&zg‘r eation circuit 34a according to pCriipofioodss code
conversi on sys The data creation circuit 34 is supplied
W th recordi ng data having an error correction code attached 10
thereto by the error correction CIrCUIt 58/38d dummy data for error
checking read out fromthe nenory “10. The error correction circuit
52 is supplied with recording data fromthe optical disk contro
devi ce 56
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used as an external device via the interface circuits 15 55 and a bus
49, The error correction circuit 52 creates ECC bl ock

format data as shown in FIG 5 by attaching error correction codes
(ECC1, ECC2) for lateral and |ongi- tudi nal directions of recording
data itens which 20 set in units of one sector of 2 Sorssd

i ncl uded in ws’”ﬂ%%rma32k-byte recordi ng data supplied froﬁ?? e?optical._
di sk control device 56 and attaching sector |Ds (1 ogi cal address
nunbers) to the respective recording 7/18 data items. 25

Further, in the optical disk device, a DA converter 51 used for
transferring information between .
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a CPU 50 for controlling the whole portion of the

24. optical disk device and the focusing control circuit 47,
tracking control circuit 48 and |inear notor control circuit 28 is
provi ded. The notor control circuit 24, |inear notor control
5 - circuit er control circuit 33, data reproducing 007SS
circuit 38, f%’é&gﬁsﬁgécontrol circuit 47, tracking PCTARST
. 8/18
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control circuit 48, and error correction circuit 53 are controll ed

by the CPU 50 via the bus 49 and the CPU 50 perforns preset
operations according to control 10 prograns stored in the nmenory 10.
The nenory 10 is used for storing the control prograns and dat a.
The menory 10_j s a table 10a I n which speed da 'ﬁgﬁﬁh
rotation spee&éﬂﬁ%%g?he zones 3a, ..., 3x and the nu%g%1 0 égitors
for each 15 track are recorded and a table 10b in which the primary
defect list (PDL) 15 and secondary defect?yﬁat (SDL) 16 read out
fromthe repl acement managenent ar€a 6a o tre-opyree disk 1 are
recor ded. As shown in FIGS- 1 and 11| a C%EE#LQF 21 for
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20 detecting the presence or absence of a cartridge 20 into

which the optical disk 1 is received and a de- tector 22 for
detecting the presence or absence of a through hol e 20a of the
cartridge 20 are disposed bel ow the optical disk 1. The detectors
21, 22 are 2 each constructed by a mcroswitch, for e 00758
The cartridggaagn*%mﬁorned to receive the optical disk 1, and if
the cartridge 20 i s opened at | east

25 ~10/18

6a AAHEHE -
/_/

PRARKEY X b (PDL) 15

SRREUR ML |,

FI1G 10

(HT 'li o =2
|

22 21
23




once (if the optical disk 1 is taken out), the through hole 20a is
formed in the cartridge. Detection signals fromthe detectors 21,
22 are supplied to the CPU 50 via the bus 49. 5 The CPU
50 determ nes whether the cartridge 20 is present or not according
to the detectjion _signal from t he detector 21. Furthe e 1'S
det er m ned th&og‘m&gg the cartridge 20 is present, the CPUE’%M%M% nes
whet her the cartridge 20 is opened at |east once or not 10 accordi ng
to the detection signal fromthe dqtector1ﬁ2| Next, the
primary defect list form ng process ' effected at the manufacturing
time or the initial tine -
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such as the application starting tine is explained with ref erence

to.the flowhart of FIG 12. 15 Assum ng now that the optical
disk 1 at the appli- cation starting time is |oaded on the optica
di sk device, then the CPU 50 determ nes the slip replacenent
precess to r umry data fromthe nenory 10 and ‘the
recordi ng opgggfﬁ§%“?or each sector of 20 the data area?%ﬁé#“@éﬁ?
optical disk 1 by use of the dumy data (ST1).
Therefore, while the optical disk 1 is behﬁgl rotated at a rotation
speed different for each zone il ‘of gata area 3, the | aser control
circuit 33 is 25 controll ed by a si-gnal obtained by nodulating the
dumy
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data and output fromthe data creation circuit 34 to drive the
sem conductor | aser oscillator 39 so that

26 | aser |ight corresponding to the nodul ated si gnal of
the dummy data will be applied to the optical disk 1. - As a result,
data corresp | o the nodul ated si gnal of the dpgayreid?ssi S
recorded in the data field of 5 each sector of the data area 3 of the
optical disk 1.
. 13/18
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After this, when the recording operation for each sector of the

data area 3 of the optical disk 1is term nated, the CPU 50
controls the readout of dummy data for each sector (ST2). 10
Therefore, while the optical disk 1 is being rotated at a rotation
speed di fferewo;.,gﬁzﬁach zone of the data area 3, rebbpghdrRpski oht
based “on the reproducing laser light fromthe seni conductor
| aser oscillator 39 is directed to the photodetector 44 15 so that the
physi cal sector nunber recorded in the 8 header portion 11 of each
sector can be reproduced by " the data reproducing circuit 38 and
data recorded in the data field-of the sector can be denodul at ed
and
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reproduced. 20 Based on the above reproduction, the CPU 50
determ nes that data is correctly recorded in a case where the
physi cal sector nunber of the header portion 11 of each sector can
be correctly reproduced or when the recorded dummy data is conpared
wi.t h t he repﬁagﬂﬁa? 25 data and it is determ ned that pEpyougess of
errors in %e sector does not exceed a first specified value and
the CPU 50 further determ nes occurrence of prinmary

- . 15/18
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27 defect (initial defect) due to the fact that data is

not correctly recorded and determnes it as an object of the slip
repl acenent process in a case where the physi cal sector nunber in
t he header portion 11 cannot 5 be correctly reproduced or the nunber
of -errors in ywooysgos t N sector exceeds the first specified y@* ,5@3’53)
The first specified value is determ ned such that t he ﬁﬂﬁ%
rows containing, for exanple, four or nore error bytes in one
sector having a configuration 10 of H$Z1Bytes X 13 rows is set to five
or nore. As the resulf of above determnation, if the
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CPU 50 determ nes the defect as an object of the slip repl acenent
process, the CPU determ nes the sector as a defective sector and
stores the physical sector 15 nunber thereof as a defective sector
into the nenory 10 (ST4). Then, when the process for
checki ng allgﬁ$ the sectors in the data area 3 i s CQFEplRRdsSTO) .
the CPU 50 c Y562 1e recordi ng operation for the 20 repl acenent
managenent area 6a of the optical disk 1 according to data dealt
with as a primary defect |ist coqqzqglng primary defect |ist

I dentification inform- tlon and the nunber of physical sector

nunbers attached to sector nunbers of the defective
sectors X4 — B
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25 stored in the nenory 10 (ST6). Therefore, while the

optical disk 1 is being rotated at a rotation speed correspondi ng
to the data 28 zone 6,
the laser control circuit 33 is controlled by a signal obtained by
nmodul ati ng da&aw i ed as the primary defect |ist penmpotberssiat a
creation circurlf to drive the sem conductor |aser oscillator 39

so t hat
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E5_ ‘_Laser | i ght corresponding to the nodul at ed 5|gnaLhof, . -, data as

the primary defect list will be applied to it he _optcal:. di'sk 1. As a
result, data correspondi ng to the noduldted 91gnah.of.daba deal t
with as the primary defect list is- recorded in the repl acenent 10
managenent zone 6a of the data area 3 of the optical di sk 1. '
Next, the slip replacement process (slipping 1 repl acenment al gorithm
effected in units of one sector based on the prinmary defect list is
expl ained wth 15 reference to FIGS. 13, 14, 15. That 1 s,

when data is recorded in units of ong g S CR ECQ ngcb gn the optical dISk
1,"the slip replacenment

Gt

v OPTICAL DISK DEVICE AND REPLACEMENT
PROCESSING METHOD FOR AN OPTICAL DISK

Technical Field:

This invention relates to a recording and
reproducing optical disk device for recording data on
an optical disk and reproducing data recorded on the

10 optical disk, a recording optical disk device exclu-
sively used for recording data on an optical disk,
a reproducing optical disk device exclusively used
for reproducing data recorded on the optical disk,
and a réplacement processing method for effecting

15 the replacement process for a defect area or defect
areas in the optical disk device.

Background Art

Conventionally, an optical disk device for record-

ing data on an optical disk having recording tracks or

20 reproducing data recorded on the optical disk by use
of laser light emitted from a semiconductor laser
oscillator mounted on an optical head has been put
into practical use.

With the above optical disk device, data is

25 recorded on the optical disk in units of one ECC block
constructed by a plurality of sectors.

In this case, an optical disk device is proposed

in which whether or not data is correctly recorded in



X

process in units of one sector is effected by sllpplog“., . - 0F-skipping

over the defective sector based on the 20 Fulhnry defect J.1.8t..

Fot exanpl e, assuming now that data of one ECC * % ~ block is “r€corded by
use of 16 sectors ranging from t he phyS|caI ‘sector nunber (m1l) to
t he physical sector nunber (m+1l4) of the optical disk 1, then data
of fone 25 ECC bl ock is recorded by use of 216 sectors rangi ng from

t he physical sector nunmber (ml) .to the physical sector - nunber

. (m+15) except the sector of the physical sector
unlts of one sector is determined at the manufacturlng

time or at the initial time such as the application

LI

starting time, and if a sector with defect is detected
by the above determination process, an ECC block in-

5 cluding the sector is determined as a defective block
and is treated as an unusable block.

Therefore, when suécessive data items_such as
speeches or moving pictures are recorded and if an ECC
block (defective biock) which is unusabie is present,

10 a slip replacement process for recording data on a next
ECC block after skipping over the above ECC block is
effected. That is, the data recording operation is
interrupted for a period of ﬁime corresponding to one
ECC block.

15 Thus, the optical disk device has a defect that
the reproducing operation is interrupted for a period
of time corresponding to one ECC block which is defec-
tive, for example, when successive data items such as
speeches or moving pictures are reproduced.

20 Further, there is proposed a process for deter-
mining whether or not data has been correctly recorded
for each sector at the recording time after the initial
time, dealing with a defecti&e sector as an unusable
sector if the defective sector is detected by the

25 above determining process and recording data by
use of a sector prepared in a different area for

replacement.



X

30 ; nunmber (m+14), and the | ogical sector nunbec (nw14) S

recorded for the physical sector nunber (m+15). ey 5 EIherefore as
shown in FIG 15, if the slip replacenenh E?bcess i ft.uni t's-"of one
sector is effected 5 in the ECC bl ock- n in the ECC bl ocks (n-1), n,
(n+1), _ (n+2), ... in which-successive data itens such as noving

pi etures are recorded, the recording operation3only . for the
defective sector contained in the ECC bl ock n is interrupted and
the relation between the physical 10 sector and the ECC bl ock (I ogical

SeStor) in which data 14 this case, if data recorded on the sector of

the different area is not simultaneously reproduced

¢

when one ECC block is reproduced, reproduction of
the whole ECC block cannot be effected. That is,

5 " originally, the sectors of one ECC block can be
successively reproduced, but in this cése, it becomes
necessary to reproduce the sector for replacement in
the courée of.reproduction of the ECC block and then
successively reproduce the sectors of the original ECC

10 block. Therefore, the reproduction speed is lowered.
An object of this invention is to provide an
optical disk device capable of recording data so as
to permit data to be continuously reproduced when
successive data items such as speeches or moving
15 pictures are reproduced even if a defect replacing
process is effecfed at the manufacturing time or at
the initial time such as the applicétibn starting time.
Another object of this invention is to provide
an optical disk device capable of continuously repro-
20 ducing data when successive data items such as speeches
or moving pictures are reproduced even if a defect
replacing process is effected at the recording time
after the initial time.
Still another object of this invention is to
25 provide an optical disk device cagable of continuously
reproducing data when successive dafa items such as

speeches or moving pictures are reproduced even if



Is recorded is shifted by one sector. e wBsa result -eif
successive data itens such as nmovi ng plctanes and spaechés are
recorded in the above ECC bl ock, interradptiqp af tHe heproductlon
due to 15 - the presence of the defectlve sector occurs, but since

the period of interruption of the reproduction for one sector is
short, no substantial influence will be given to the reproduced

pi ctures and speeches. It is understood that the period of
interruption 20 is relatively short in conparison with a case wherein

the recordi ng oper@ldOfeds +&phPed Uy %&é@ésé p@fé@fiected at ©he WRENELC

block if the slip replacenent” process fected in units of one
ECC bl ock as in thead¥iuPingrtime or at the 1n1t1al time such as the

~
-

application starting time.
Further, another object of this invention is to

5 provide an optical disk device capable of suppressing
a lowering in the reproduction speed even if a defect
replacing process is effected at the recording time
after the initial time.

| Disclosure of Invention

10 . According to one aspect of this invention, there
is provided a replacement processing method for an
optical disk which has trécks arranged in a concentric
or spiral form for data recording and in which a format
having a plurality of successive sector areas each

15 having a preset track length and including an address
field for recording address data indicating the posi-
tion 6n the track and a recording field for recording
a recording data is defined, and the recording data
recording is effected in units of one block area con-

20 taining a group of a preset number of sector areas
among the plurality of sector areas énd including
an error correction data recording area in which érror
correction data items used for reproducing data
recorded in the preset number of se¢tor areas are

25 collectively recorded for the group of the preset
number of sector areas, comprising the steps of

successively recording the recording data and error



Thus successive data items can be recorded almost 25... .wthout

mterruptlon Since the slip replaqenﬁnv p:oces§;anun|ts of
one sector is effected based on the primry defécb~lhsb . LT

29 nunber mif the sector of the- phyS|caT sector nunber m

In the above sectors is registered-in the prlq?ry defect |ist.

correction data into a plurality of successive block

areas on the optical disk, and skipping over a sector

w)

area with defect in units of one sector area and
recordiﬁg the recording data and error correction data
5 into a next sector afea in a case where the recording
data and error correction data is sequentially recorded
into the plurality of sector areas in éach of the block
areas.
Brief description of Drawings
10 FIG. 1 is a block'diagram showing the schematic
construction of an optical disk device for explaining
one embodiment of this invention;

FIG. 2 is a plan view showing the schematic
structure of an optical disk shown in FIG. 1;

15 FIG. -3 is a diagram showing the schematic
construction of the optical disk shown in FIG. 1;

FIG. 4 is a diagram for explaining the rotation
speed of the optical disk shown in FIG. 1 for each
zone and the number of sectors in one track;

20 FIGS. 5 and 6 are diagrams each showing the
construction of an ECC block of the optical disk
shown in FIG. i;

FIG. 7 is a diagram showing the construction of
each sector of the ECC block of FIG. 6;

25 FIG. 8 is a view for 1llustrat¢ng preformat data
in a header portion of the optical dlSk of FIG. 2;

FIG. 9 is a diagram showing the sector format



In this case, if " m1" is attached as the logical 5 | sectqr, nunber

for the physical sector nunber (m1) as «<Showg 1N F GS. 13 and 14,

e

t-he | ogi cal sector nunber m i s recordedsf ot the physieal . sector
nunber (mt+l), the | ogi cal sector ~nunber 1n%T3 s recorded for the

~ physi - cal sector nunber (m+2), the lLogical sector nunber 10
('m+2) is recorded for the physical sector nuftber (mt3), the | ogi ca
sector nunmber (mt3) is recorded for the physi cal sector nunber
(mt4), the |l ogical sector nunber (mt4) is recorded for the physica

sector nunber (Mgy .the ECC bidtk |PQiEal. sector nunber (m#5) is recorded
for the 15 physi cal sector nunber (nw6) the | ogi cal sector nunber

(m+6) is recorded for pi@. physicad Sogeam nshddeing & Mecording example
) in a defect managemenf area recorded in the rewritable
zone of the optical disk of FIG. 2;

5 FIG. 11 is a view for illustrating detectors for
.detecting the presence or absence of the optical disk

of FIG. 1-and the open or closed sﬁate-of-a cartridge;

FIG. 12 is a flowchart for illustrating an initial
defect list forming process;

10 - FIGs. 13 and 14 are diagrams showing the relation
between physical sector numbers and logical sector
numbers, for illustrating the slip replacement process
in units of one sector;

FIG. 15 is a diagfam for illustrating the slip

15 re?lacement process effected in units of one sector
when successive data items such as moving pictures
are recorded on a plurality of ECC blocks;

FIG. 16 is a diagram for illustrating the linear
replacement process.in units of one ECC block;

20 FIG. 17 is a diagram for illustrating the re-
producing order of the ECC 5locks in the linear
replacement process in units of one ECC block;

FIG. 18 is a diagram showing thé relation between
physical sector numbers and logical sector numbers

25 in an ECC block for replacement when the linear

replacement process in units of one ECC block is

effected; and
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the | ogi cal sector nunber (mt7) is recorded for the ' physi cal sector

nunmber (mM+8), the | ogical sector nunber (m8) is recorded:for the.--.
physi cal sector nunber (m+9), 20 the | ogical sector pugber (m+9} 4-8..7".
recorded for t he physical sector -nunber (m+10), the |ogical “sector--
nunber (mt10) is recorded for the-physical segtor nunber (m+ll),
the | ogical sector nunber (m+ll) is récorded for the physica

sector number (mtl2), the 25 | ogi cal sector nunmber (mt1l2) is recorded
for the physi.cal sector nunber (m+1l3), the | ogical sector

nunber (m+13) is recorgetd ong MdMEiHA BRMMHarts for illustrating
the process effected when data is recorded in a preset
ECC block.
Best Mode of Carrying Out the Invention
5 There will now be described an embodiment of this
invention with reference to the accompanying drawings.

FIG. 1 shows an optical disk device used as an
information recording device. The-optical-disk device
is used to record data (information) or reproduce

10 recorded data by applying converged light to an optical
disk (DVD-RAM) 1 used as a recording medium.

For example, the disk 1 is a phase changing type
rewritable disk which is constructed by forming a metal
coating layer of tellurium or bismuth in a doﬁghnut

15 form on the surfaée of a base plate which.is formed of
glass or plastics in a circular form, in which data is
recorded or recorded data is reproduced by using both
of concentric or spiral grooves and lands and on which
address data items are recorded at preéet intervals by

20 use of fecording marks in the mastering step.

As shown in FIGS. 2 and 3, the optical disk 1 has
a lead-in area 2, data area 3 and lead-out area 4.

The lead-in area 2 has an embossed data zone 5
constructed by a plurality of tracks and a rewritable

25 data zone 6 constructed by a plueality of tracks.
In the embossed data zone 5, a refeience signal and

control data are recorded at the manufacturing time.
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31 physi cal sectors for each ECC bl ock are all.ocated and

fhe relation of the physical sectors with respect to .77 the“tiogtcal .-,
séctors for each ECC bl ock is determ ned and stored:in:the nmenbfy."".
10 when the optical disk 1 5 is | oaded on the optical” disk“devite“and
the primry defect list read out fromthe repl acenent managenent
area 6a of the optical disk 1 is recorded in ¢ he table 10b of the
menory 10. Next, the linear replacenent process (linear

The rewritable data zone 6 is constructed by a guard
track zone, disk test zone, drive test zone, disk
identification data zone, and a replacement management
zone 6a used as a replacement management area.

The data area 3 is constructed by a plurality
of zones, for example, 24 zones 3a, .., 3x which are
formed of a plurality of tracks arranged in a radial
direction.

The lead-out area 4 is a rewritable data zone
which is constructed by a plurality of tracks like
the rewritable data zone 6 and in which the same data
as the recorded content of the data zone 6 can be
recorded.

As shown in FIG. 3, the optical disk 1 has the
embossed data zone 5 and rewritable data zone 6 of
the lead-in area 2, the zones 3a, .., 3x of the data
area 3 and the data zone of the lead-out area 4
sequentially arranged in this order from the innermost
portion, the same clock signal is used for the above
zones, and the rotation speed of the optical disk 1
and the number of sectors of one track are different
in the respective zones.

In the zones 3a, .., 3x of the data area 3,
the rotation speed becomes lower and the number of
sectors of one track becomes larger as the zone lies
at a farther distance from the innermost portion of

the optical disk 1.



4

10 .replacenment algorithm in units of one ECC block is

explalned with reference to FIGS. 16, 17 and 18. - V,For“exanpie,. .
assune now t hat successive data itens such as novi Bg igi Gt yi es?: yOFeie 2"
speeches are recorded in t he ECC bl ocks which are sUccessi've “6h the-
~optical disk 15 1 or in the ECC block (n-1), ECC block (n), ECC bl ock
(n+1), ECC block (n+2), ... as shown in FIG 18. If it is
determ ned that a secondary defect occurs in one of the sectors of

t he ECC bl ock (n) at the actual data recording tinme, the ECC bl ock

n) contain- r t e I
gi |)’epl acenent ECC bl ockg%ﬁ%%éfﬁmﬁlyn%%?é%p %%%98395 b8 tF8 égggei%g&lln

units of one block Andd Nl GHd SARAE WE sectors for the above zones

: 3a; .., 3x, 4, 5, 6 is recbrded on a table 10a of
a memory 10 as shown in FIG. 4.

5 As shown in FIGS. 2 and 3, in the tracks of
the zones 3a, .., 3x of the data area 3, data items are
previously recorded in the ECC (errxor correction code)
block data unit (for example, in the unit of 38688
bytes) which is treated as the data recording unit.

10 The ECC block is constructed by 16 sectors in
which 2k-byte data is recorded, and as shown in FIG. 5,
each of sector ID (identification data) 1 to ID 16 of
4-byte (32-bit) configuration used as address data is
attached to main data (sector data) together with an

15 error detection code (IED : ID error detection code)
of 2-byte configuration in each sector, and lateral
ECCs (error correction codes) 1 and longitudinal ECCs 2
used as error correction codes for reproducing data
recorded in the ECC blocks are recorded. The ECCs 1

20 and 2 are error correction codes attacﬁed to data as
redundant words for preventing data from being made un-
reproducible due to the defect of the optical disk l.-

A preset number of ECC blocks among a plurality of
ECC blocks of the zones 3a, .., 3x of the data area 3

25 are used for replacement. .

Each of the sectors is construéted by data of

172 bytes X 12 rows, a lateral ECC 1 of 10-byte



daté\hs recorded therein. At this tinme, data indi-

li near replacenent process has been 25 =~ effected is recorded’in t:he

menory 10,
items is set

- 32

such that the ECC bleck (n-1) is first~reproduced, ~

then the ECC bl ock (1) for replacenent is reproduced,

the ECC bl ock (n+l1) is next reproduced; and th8 ECC

10

15

20

25

configuration is attached for each row and a longitu-
dinal ECC 2 of 182-byte configuration of one row is

attached to each sector.

When the ECC block is recorded on the optical disk

1, synchronization codes (2 bytes : 32 channel bits)
for attaining the byfe synchronization when data is
reproduced are attached for every preset amount of data
(at preset data length intervals; for example, for
every 91 bYtes : for every 1456 channel bits) of each
sector as shown.in FIG. 6.

As shown in FIG. 7, each sector is constructed by
26 frames of zero frame to 25th frame and a sync. code
(frame synchronization code) attached to each frame is
constructed by a specified code (one byte : 16 channel
bits) and a common code (one byte : 16 channel bits)
which is common for each frame.

Tﬁat is, as shown in FIG. 7, the zero fraﬁe is
represented by SY0, the second, tenth and eighteenth
frames are represented by SY1, the fourth, twelfth and
twentieth frames are represented by SY2, the sixth,
fourteenth aﬁd twenty-second frames are represented by
SY3, the eighth, sixteenth and twenty-fourth frames are
represented by SY4, the first, third, fifth, seventh
and ninth frames are represented by SY5, the eleventh,
thirteenth, fifteenth and seventeenth frames are
represented by SY6, and the nineteenth, twenty-first,

t enty-third and twenty-fifth frames are represented

cating that the

-

-

-

The order of reproduction of the thus regofded data«: -

"

-



block {n+2) is reproduced as shown in FIG 17. In this case,

unli ke the conventional case, it 5 IS not necessary to° effecv'the, .
repl acenent process in units of one sector, that is,:itZis ngt =i«
necessary to access the ECC bl ock -for replacenent it t'He toutse *
of reproduction of one ECC bl ock, then return to t he original ECC
block and continue the reproducing 10 opéﬂatlon for the original ECC
bl ock, and thus the reproducti on speed which is sufficiently high
SO as not to cause any harnful influence can be attai ned.

In a case where thgyr Qlacenent process in units of one ECC bl ock
is"effected and i f the oglcal sector 15 nunbers mto (mtl5) and the

physi cal sector numbers g8 shown in FIG. 2, in the tracks of the zones
’ 3a, .., 3x of the data area 3, header portions (address
field) 11, .. in which addresses and the like are
5 recorded are previously preformatted for respective
sectors.
The header portion 11 is formed at the time of
formation of the grooves. As shown in FIG. 8, the
header portion 11 is.formed of a plurality of pits 12
10 and pre-formatted for the grooves 13, and the center of
the pit 12 lies on the same line as the boundary line
between thé groove 13 and the land 14.
As shown in FIG. 8; a pit train ID1 constructs the
header portion of a groove 1, a pit train ID2 con-
15 structs the header portion of a land 1, a pit train ID3
constructs the header portion of a groove 2, a pit
train ID4 constructs the header portion of a land 2,
a pit train ID5 constructs the header portion of a
groove 3, and a pit train ID6 constructs the header
20 portion of a land 3.
Thus, the header portions for grooves and the
header portions for lands are élternately (in a
staggered form) arranged.
The format for each sector is shown in FIG. 9.
25 In FIG. 9, one sector is cons%ructed by 2697 bytes
and is constructed by a header fiela of 128 bytes

(corresponding to the header portion 11), a mirror

-

-



to (ml5) of the sectors in the ECC block (n) con- taining the
secondary defective sector are obtained before therrjdéar =: .. @ .-,
repl acenent process as shown in FIG 18, then the J ogi cal:"sect s "~
nunbers mto (mtl5) 20 are attached to the physical séttor nunbers y -
to (y+15) of -.the sectors in the repITSenent ECC bl ock (1) after

conpl etion of the linear replacenent process: I n other words,
the | ogical sector nunber of the recording field 18 to be repl aced
Is recorded as. 25 the address data of the replacing recording field

}2+erence toa?ﬂet£5%%§§§93§%”g Bg%éétaﬁa bSrBebianAgd fielBOUB of 2567
a (physical sector nunber)
bytes.

Channel bits recorded in the above sector are

formed in a format obtained by converting 8-bit data
5 into 16-bit channel bits by subjecting the same to
the 8-16 code modulation.

The header field 11 is an area in which preset
data is recorded at the manufacturing time of the
optical disk 1. The header field 11 is constructed by

10 a header 1 field, header 2 field, header 3 field, and
header 4 field.

Each of the header 1 field to header 4 field
is constructed by 46 bytes or 18 byteé and includes
a 36-byte or 8-byte sync. code portion VFO (Variable

15 Frequency Oscillator), 3-byte address mark AM (Address
Mark), 4-byte address portion PID (Position Identifier),
2-byte error detection code IED (ID Error Detection
Code), and l-byte postambie PA (Postambles).

Each of the header 1 field and header 3 field

20 includes 36-byte sync. code portion VFOl and each of
the header 2 field and header 4 field includes 8-byte
sync. code portion VFO2.

The sync. code portions VFOl, VFO2 are areas used
for the pull—ih operation of PLL, the sync. code por-

25 tion VFO1l is formed by recording successive data items
of "010.." in channel bits by "36" bytes (576 bits in

terms of channel bits) (by recording patterns at preset



X

33 . stored in the replacing header field 11. Next ,

t he process effected when data is recorded into a- pFeset ECG-b!ocK'“
is explained with reference to the flowcharts shown:izn: FtGS 197 and;
20. 5 For exanpl e, assune now that recording data and® ™
specification of recording of data into the preset ECC . bl ock in the
data area 3 of the optical disk 1 are %upplied fromthé optical

di sk control device 56 to

intervals) and the sync. code portion VFO2 is formed by
recording successive data items of "010.." in channel
bits by "8" bytes (128 bits in terms of channel bits).
The address mark AM is a sync. code of "3" bytes
5 indicating the position at which the sector address.
starts. As the pattern of each byte of the address
mark AM, a special pattern which does not appear in
a data portion of "0100100000000100" is used.
The address portions PDI1 to PDI4 are afeas

10 in which sector addresses (containing ID numbers) as
4-byte address information are recorded. ‘The sector
address is a physical sector number as a physical
address indicating the physical position on the track,
and since the physical sector number is recorded in the

15 mastering step, it is impossible to rewrite the same.

The ID number is "1" in the case of PID1l, for
example, and is a number indicating the number of the
time among the four times by which the address portion
is overwritten in one header portion 11.

20 The error detection code IED is an error detection
code for the sector address (containing the ID number)
and can be used to detect the presence or absence of an
error in the readout PID.

The postamble PA contains state information

25 necessary for demodulation and has:a role for polarity

adjustment so as to cause the heade} portion 11 to

terminate in a space.



~the BQticaI di sk device via the interface circuit 55. 10 Then, the

specification of recording of data into the preset.ECCBI'Gek.1s .7
supplied to the CPU 50 and recording data of sector pmif pbtaj neg: -
by attaching an error correction code to the above *ecordi ng*ttata =~
by the error correction circuit 52 is supplied to the data 15
creation circuit 34 (ST10). At tB& tine of loading of the
optical disk 1, the CPU 50 reads out the prinmary defect list and
secondary defect list recorded in the replacenent managenent area

6a of the optical disk fuolg99ds H18Ta 39 1o ueBd Boxt e@elOD Of the

menory 10, and determ nés an records physical sector nunbers (the
primary defective compensation for a tracking error signal, timing

: control of a land/groove switching signal and the like.

The recording field 18 is constructed by a gap

5 field of 10 to 26 bytes, guard 1 field of 20 to 26
bytes, VFO 3 field of 35 bytes, play synchronous code
(PS) - field of 3 bytes, data field of 2418 bytés,
postamble 3 (PA3) field of one byte, guard 2 field of
48 to 55 bytes and buffer field of 9 to 25 bytes.

10 The gap field is an area in which nothing is
written. '

The guard 1 field is an area provided for
preventing the terminal deterioration inherent to
the phase changing type recording medium occurring

15 at the time of repetitive recording from giving any
influence to the VFO 3 field.

The VFO 3 field is an area for PLL locking and
is also used for inserting a sync. code into the same
pattern and attaining the synchronization of the byté

20 .boundary.

The PS (pre-synchronous code) field is a synchro-
nization area for connection to the data field.

The data field is an area constructed by data ID,
data iD error correction code IED (Data ID Error

25 Detection Code), sync. code, ECC (Error Correction
Code), EDC (Error Detection Code), user data and the

like. The data ID includes sector ID1 to sector IDlé6



sector.is al ready slipped over) of the respective sectors for the

ECC bl ock based on the primry defect list (ST11). ."25""."7"0 .0 @ -
Further, the CPU 50 rotates the optical disk 1 at g riat at izon speedv -
correspondlng to the zone in mhlch -the ECC bl ock to"be“tecorded |s -

cont ai ned (ST12). 34
In-this state, when the physical sector nunberl®

of 4-byte configuration (32 channel bits) of each
sector. The data ID error correction code IED is an
error correction code of 2-byte configuration (16 bits)
for data ID.

5 The sector ID (1 to 16) is constructed by l-byte
(8-bit) sector information and 3-byte sector number-
(logical sector number as a logical address indicating
the logical position on the track). The sector infor-
mation is constructed by a 1l-bit sector format type

10 field; 1-bit tracking method field, 1l-bit reflectance
field, l-bit resexrve field, 2-bit area'type field,-
1-bit data type field and 1-bit layer number field.

The logical sector number is made different from
the physical sector number by fhe slip replacement

15 process as will be described later.

When "1" is recorded in the sector format type
field, it indicates a zone format type. When "1" is
recorded in the tracking method field, it indicates the
groove tracking. When "1" is recorded in the

20 reflectance field, it indicates that the reflectance ‘is
more than 40 %. When "00" is recorded in the area type
field, it indicates a data area, when "0l" is recorded,
it indicates a lead-in area, when "10" is recorded, it
indicates a lead-out area, and when "11" is recorded,

2Sl it indicates "reserve". When "0"-is recorded in the
data type field, it indicates recoréing'of read only

data and when "1" is recorded, it indicates recording



of the first sector of the ECC bl ock is obtained by
tshe head portion 11, the data creation
block format data (first one 5 sector) used as recorgi pg data iptes"".
format data of des ft ¢ e
bl ock are attached, subject the sane to the
and then outputs the resultant data

circuit 34 conveLtsiECCH

recordi ng ECC bl ock to mhich sync. codes for ECC *
ﬁ code nodul ation"
8 the laser control circuit

33. The sem conductor 10 | aser oscillator 39 is driven by the | aser

control

.circuit 33 to apply laser light corresponding to

the nodul ated sigpgl (Rl rEPapRkoalather Mihedal"d 't s recordddiaropihec Aaydrsk

1."As a result,

ECC bl ock of

>
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25

data is recorded in the first sector of the preset
number field, it indicates "layer 0".

The PA (postamble) 3 field is an area containing
state information necessary for demodulation and
indicating the end of the final byte of a preceding
data field.

The guard 2 field is an area provided for prevent-
ing the terminal deterioration inherent. to the phase
changing type recording medium occurring at the time of
repetitivé recording from giving any influence to the
data field.

The buffer field is an area provided for absorbing
a fluctuation in the rotating motion of the motor which
rotates the optical disk i so as to prevent the data
field from extending to the next header portion 11.

The reason why the gap field is represented by 10
to 26 bytes is to permit the random shifting operation
to be effected. The random shifting operation is to
shift the starting position of data to be writfen so
as to reduce a deterioration in the éhase changing type
recording medium due to the repetitive recording opefa—
tion. The length of the random shifting is adjusted
according to the length of the buffer field arranged
in the last portion of the data field, and the whole
length of one sector is 2697 bytes and is constant.

In the respective zones 3a, .., 3x of the data area

3, spare sectors are prepared and each of them is used

-

reproducti on of

v

oL g

-



15 \ - the data.area 3 of the optical disk 1 (ST13). After

this, data of sector unit is recorded in the same gepper - as .2 I ..
descri bed above (ST13) each tine a physical sector?npgbér: RN
correspondi ng to the physical sect-or nunber specifi*éd By the* CPU’ 50~
I's reproduced. 20 At this tinme, data |s recorded based on the

physi cal sector nunbers of the sectors for t hd ECC bl ock based on
the primary defect |ist recorded in the menory 10. That is, data is
recorded while effect- ing the above-described slip replacenent
process to 25 as! &P f@.ha@.k'sﬁa(i'\ée%h%lﬁet@@( Psqtlpv%e'iﬁ%tc%nent grocess

When recording of data into the preset ECC bl ock IS C | eted, the

CPU 50 determ nes {Beippengne@placement algorithm) in units of one sector

is effected in the same zone.
As shown.in FIG. 10, in the replacement management
5 area 6a of the rewritable data zone 6, a primary defect
list (PDL) 15 and secondary defect list (SDL) 16 are to
be recorded.

The primary defect list (PDL) 15 is a list of
physical seqtor.humbers (physical addresses) of sectors

10 which are determined as defective et the manufacturing
time or at the initial time such as the application
starting time. The sector numbers indicate sectors
to be subjected to the replacement process (slipping
replacement algorithm) by the slipping process in units

15 of one sector.

In the primary defect list 15, primary defect list
identification data, the number of addresses as the
number of defects, and physical sector numbers indicat-
ing defective sectors are described.

20 " The secoﬁdary defect list (SDL) 16 is a list for
ECC blocks (defective blocks) having sectors which are
determined as defective at the recording time other
than the above initial fime. That is,.it is a list of
the physical sector numbers (physical addresses) of the

25 first or head sectors of ECC bloeksf(defective blocks)
having sectors which are determinedias defective when

data is recorded for preeet ECC blocks and the physical



35 - absence (|l oaded state or not) of the cartridge 20

according to a detection signal fromthe detector 21 " (ﬁﬂiﬂi,.?@d |F*
the presence of the cartridge 20 is -det er m ned, th£ EPUISg 1 il .
det ermi nes whet her the cartridge 5 20 has been opened at**l east *once "+
or not according to a detection signal fromthe detector 22 (ST15).

Based on the result of the above determ nati

sector numbers (physical addresses) of the first sec-
tors of ECC blocks (replacement blocks: spare blocks)
which are used for replacement for the defective blocks.
In the secondary defect list, secondary defect
5 list identification data, the number of entries as the
number of defects, physical sector numbers indicating
first sectors as the addresses of defective blocks and
physical sector numbers indicating the first sectors as
the addresses of replacement blocks for the defective
10 blocks are described. The addresses of the defective
bloéks and the addresses of the replacement blocks for
the defective blocks are described in one-to-one
correspondence.
In the optical disk device of FIG. 1, the optical’
15 disk 1 is rotated at different rotation speeds in the
respective zones, for example, by a motor 23. The
motor 23 is controlled by a motor control circuit 24.
Recotding of data on the optical disk 1 or repro-
duction of data recorded on the optical disk 1 are
20 effected by an optical head 25. The optical head 25
is fixed on a driving coil 27 constructing a movable
portion of a linear motor 26 and the driving coil 27
is connected to a linear motor control. circuit 28.
A speed detector 29 is connected to the linear
25 motor control circuit 28 and a speed signal of the
optical head 25 is supplied to the linear motor control

circuit 28.



if the | oadi ng of the cartridge 20 which is not opened even once is

determ ned, the CPU 50 determ nes that 10 it is not necessary»te-dheck -
the recording data and conpl etes the data recordlng ptocess (STlSj, o
If the | oading of the cartridge 20 is not - determined i the §tep” *°
ST14 or if the |oading of the cartridge 20 is determined and it is
determ ned 15 that the cartridge 20 is ogéhed at | east once, the

CPU 50 controls the data readout for each sector of t he ECC bl ock
(ST17). As a result, reflection light based on | aser

Iight for reproduction frg% 1111{%0 eqﬁgn“;a%g{gpta{oé asqggwn)zois dl%éd adpr 39

Is-directed to the photod
the fixed portion of the linear motor 26 and when the

EY

driving coil 27 is excited by the linear motor control
circuit 28, the optical head 25 is moved in the radial
5 direction of the optical disk 1.

In the optical head 25, an objective 30 is
supported by use of a wire or flat spring (not shoWn),
and the objective 30 can be moved in a focusing direc-
tion (in an optical axis direction of the lens) by a.

10 driving coil 31 and moved in a tracking direction (in
a direction perpendicular to the optical axis of the
lens) by a driving coil 32.

A semiconductor laser oscillator 39 is driven by
a laser control circuit 33 to generate.laser light.

15 The laser control circuit 33 corrects an amount of
laser light from the semiconductor laser oscillator 39
according to a monitoring current from a monitoring
photodiode PD of the semiconductor laser oscillator 39.

The laser control circuit 33 is operated in syn-

20 chronism with a recording clock signal from a PLL
circuit (not shown). The PLL circuit divides the
frequency of a basic clock signal from an oscillator
(not shown) to generate a recording clock signal.

The laser light generated from tﬁe semiconductor

25 laser oscillator 39 driven by thef¥?ser control
circuit 33 is applied to the bpticai disk 1 via a

collimator lens 40, half-prism 41, and objective 30



the data reproducing circuit 38 reproduces the physical sect or

nunbers recorded in the header portions 11 of

to the above recording operation and denodul at es and:teproduces-:-:
data recorded in the 25 data fields of the respective "Sectors (ST18j. -
Based on the above reproduction, the CPU 50 determ nes that data is
coyrectly recorded in a case . . 20 36

10

15

20

25

and the reflection light from the optical disk 1l is
directed to a photodetector 44 via the'objective 30,
half-prism 41, condenser lens 42 and cylindrical
lens 43.

The photodetector 44 is constructed by four-
divided photodetector cells 44a, 44b, 44c, 44d.

An output signal of the photodetector cell 44a of
the photodetéctor 44 is supplied to one input terminal
of an adder 46a via an amplifier 45a, an output signal
of the photodetector cell 44b is supplied to one input
terminal of an adder 46b via an amplifier 45b, an
output signal of the photodetector cell 44c is supplied
to the other input terminal of the adder 46a via an
amplifier 45c, and an output signal of the photodetec-
tor cell 44d is supplied to the other input terminal of
the adder 46b via an amplifier 45d.

Further, the output signal of the photodetector
cell 44a of the photodetector 44 is supplied to the one
input terminal of the adder 46c via the amplifier 45a,
the output signal of the photodetector cell 44b is
supplied to the one input terminal of the adder 46d via
the amplifier 45b, the output signal of the photode-
tector cell 44c is supplied to the other input terminal
of the adder 46d via the amplifier 45c, and the oufput
signal of the photodetector cell 44d is supplied to
the other input terminal of the adder 46c via the

amplifier 45d.

the gé&etOr s Subj €cted-

-~



wher e _t he physi cal sector nunber of the header portion : 11 of each

sector can be correctly reproduced or when
is conpared with the

each sector

t he recorded.data-odf: .

it is determ ned 5 “that the nunber of errors in the séctor Hoes"not

exceed

nines occurrence of the secondary defect due tb the
is not correctly recorded and deternines
| i near replacenent process in

a preset specified value and the CPU 50 further deter-

fact that data
it as an object of the

a case where the physical- sector

10
nunber 1n the header — an outPQE!L2ndl 62nERL BREP! hGa! k¥ appeduacdqor

t he nunber

val ue (ST19).

10

15

20

25

of errors e“sector exceeds the preset Specified
an inverting input terminal of a differential amplifier

' OP2 and an output signal of the adder 46b is supplied
to a non-inverting input terminal of the differential
‘amplifier OP2. Therefore, the differential amplifier
OP2 supplies a signal (focusing error signal) relating
fo the point of focus to a focusing control circuit 47
according to a difference between the output signals
of the adders 46a and 46b; An output signal of the
focusing control circuit 47 is supplied to the focusing
driving coil 31 and controlled so as to cause the laser
light to be always exactly focused on the optical
disk 1.

An output signal of the adder 46c is supplied to
~an inverting input terminal of a differential amplifier
OP1 and an output signal of the adder 46d is supplied
to a non-inverting input terminal of the differential
amplifier OPl. Therefore, the differential amplifier

OP1 supplies a tracking error signal to a tracking
control circuit 48 according to a difference between
the output signals of the adders 46c and 46d. The
tracking control circuit 48 creates a track driving
signal according to a tracking error signal supplied
from the differential amplifier OPl.

The track driving signal outpa% f¥om the tracking
control circuit 48 is supplied to th; driving coil 32

for driving the objective in the tracking direction.

-

-

-

reproduced data of each sectpro-gnd '~

~



For determ nation of the error state in the 15 sector, one of the

f.ol | owi ng four conditions is used. The fit'st condi tion is*that
t he physical sector nunber in the header porttog:lf ganngt--pes "
correctly reproduced. - The second tonti t Fon*rs that the
nunber of errors 20 in at | east one sectQr exceeds a first specified
vat ue. The third condition is tHdt the number of errors

in at | east one sector does not exceed the first speci- fied val ue
but exceeds a second specified value and the nunber of errors in

the whol e ECC bl og¥@needtn@ ttHalckindP errors REGrdlethset] Ush the ‘tracking
Thée fourth condition is that the nunbéer of
control circuit 48 is supplied to the linear motor
control circuit 28.
A total sum signal of the output signals of the
5 photodetector cells 44a to 44d of the photodetector 44
obtained after the focusing and tracking operations are
effected, that is, a signal obtained by adding together
the output signals of the adders 46c and 46d in an
adder 46e reflects a variation in the reflectance of a
10 pit (recorded data) formed on the track. The signal is
supplied to a data reproducing circuit.38 and recorded
data is reproduced in the data reproducing circuit 38.
Reproduced dafé reproduced in the data reproducing
circuit 38 is subjected to the error correction process
15 in an error correction circuit 52 by use of an attached
error correction code ECC and then output to an optical
disk control circuit 56 used as an external device via
an interface circuit 55.
Further, while the objective 30 is being moved
20 by the tracking control circuit 48, the linear motor
control circuit 28 drives the linear motor 26 or the
optical head 25 so as to set the objective 30 in or
near the centfal position in the optical head 25.
In the preceding stage of the laser control
25 .circuit 33, a data creation circuit 34 is providéd.
The data creation circuit 34 includes an ECC block data

creation circuit 34a for converting ECC block format



errors in at |east one sector does not exceed the first

37 speci fied val ue but exceeds the second sp€ei.fi.ed’vatue .-,
and the nunber of errors in the sectors of the whole ¢ ¥ * 2" ECC blogk.
exceeds a fourth specified val ue. : The redasor why tte third
and fourth conditions are 5 set as an object of the linear

repl acenment process is that data can B8 corrected in the whol e ECC
bl ock even when a | arge nunber of errors occur and if they occur

data used as recording data as shown in FIG. 5 and

supplied from the error correction circuit 52 into

Ll

recording ECC block format data having ECC block sync.
codes attached thereto as shown in FIG. 6 and a modu-

5 lation circuit 34b for modulating recordihg data from
the ECC block data creation circuit 34a according to
the.8-16 code conversion system.

The data creation circuit 34 is supplied with
recording data having an error correction code attached

10 thereto by the error correction circuit 52 and dummy
data for error checking read out from the memory 10.
The error correction circuit 52 is supplied with-
recording data from.the optical disk control device 56
used as an external device via the interface circuits
15 55 and a bus 49.

The error correction circuit 52 creates ECC block
format data as shown in FIG. S5 by attaching error
correction codes (ECCl, ECC2) for lateral and longi-
tudinal directions of recording data items which are

20 set in units of one sector of 2k bytes and included in
the 32k-byte recording data supplied from the optical
disk control device 56 and attaching sector IDs
(logical address numbers) to the respective recording
data items.

25 Further, in the optical disk~d?viEe, a D/A
converter 51 used for transferring £nforﬁation between

a CPU 50 for controlling the whole portion of the



onIy*Ln one sector in the ECC bl ock. The ECC bl ock has 208 rows as

a. whole and data of up to 16 rows each 10 i ncl uditig.fi.v&or: nbre.”"~
errors can be corrected. Under this conditiop, :thé above spegified
val ues are deter- _ m ned. - That is,” th¥ fIrst spécified
val ue is determ ned such that the nunmber of rows containing, for
exanple, 15 four or nore error bytes in #fe sector havi ng a con-
figuration of 182 bytes X 13 rows is set to five or nor e. .
The second specified value is determ ned such that t he nunber of

rows containing founiQic0If oK ik &hd the fodubitRf dohtryIER el &7,

tracking control circuit 48 and linear motor control

)

circuit 28 is provided.
The motor control circuit 24, linear motor control

5 circuit 28, laser control circuit 33, data reproducing

circuit 38, focusing control circuit 47, tracking

control circuit 48, and error correction circuit 53

are controlled by the CPU 50 via the bus 49 and the

CPU 50 performs preset operations according to control
10 programs stored in the memory 10.

The memory 10 is used for storing the control
programs and data. The memory 10 includes a table 10a
in which speed data items as rotation speeds for the
zones 3a, .., 3x and the number of sectors for each

15 track are recorded and a table 10b in which the primary
defect list (PDL) 15 and secondary defect list (SDL) 16
read out from the replacement management area 6a of
the optical disk 1 are recorded.

As shown in FIGS. 1 and 11, a detector 21 for

20 detecting the presence or absence of a cartridge 20
into which the optical disk 1 is received and a de-
tector 22 for detecting the presence or absence of
a through hole 20a of the cartridge 20 are disposed
below the optical disk 1. The detectors 21, 22 are

25 each constructed by a microswitch, for example.

The cartridge 20 is formed to receive the optical

disk 1, and if the cartridge 20 is opened at least



The third specified value is determ ned such that t he nunber of

rows containing four or nore error bytes - IS set~tg-ten:or; norer-,
The fourth specified value is set to 2 sectors. 25 ¢ :: i s thé.Te3Ult
of determnation in the step ST19, -an object of«the [41near =+« -«
repl acenent process is deter- - mned, an ECC bl ock determ ned as an
obj-ect is treated ' 25 38

10

15

20

25

once (if the optical disk 1 is taken out), the through
hole 20a is formed in the cartridge. Detection signals
from the detectors 21, 22 are supplied to the CPU 50
via the bus 49.

The CPU 50 determines whether the cartridge 20 is
present or not according to the detection signal from
the detector 21. Further, when it is determined that
the cartridge 20 is present, the CPU 50 determines
whether the cartridge 20 is opened at least once or not
according to the detection signal from the detector 22.

Next, the primary defect list forming process
effected at the manufacturing time or the initial time
such as the application Starting time is explained with
reference to the flowchart of FIG. 12.

Assuming now that the optical disk 1 at the appli-
cation starting time is loaded on the optical disk
device, then the CPU 50 determines the slip replacement
process to read out dummy data from the memory 10 and
control the recording operation for each sector of
the data area 3 of the optical disk 1 by use of the
dummy data (ST1).

Therefore, while the optical disk 1 is being
rotated at a rotation speed different for each zone
of the data area 3, the laser control circuit 33 is
controlled by a signal obtained by;modulating the dummy
data and output from the data.creation circuit 34 to

drive the semiconductor laser oscillator 39 so that



as_a)defective bl ock and the above-described |inear repl acenent

process for recording data of ECC bl ock unit JMRLEh s Lo be v,
recorded in the defective bl ock into a repl agef@ntt ECC blo¢k:T's
effected (ST20), 5 and if an object -of the |inear replacement “process
S not determ ned, the recording process for the data is
conpleted. If the above |inear P&l acement process is

ef fected, the CPU 50 updates and records the physical 10 sect or nunber
(address of the defective block) of the first sector of the
defective block anggkhe qu%kpébrresPondfﬁ RCLY tHTRRaIAAUL S af

repl acenent bl ock) of t sector of the replacene | ock
on the dummy data will be applied to the optical dlsk 1.

As a result, data corresponding to the modulated signal
of the dummy data is recorded in the data field of

5 each sector of the data area 3 of the optical disk 1.

After this, when the recording operation for each

sector of the data area 3 of the optical disk 1 is
terminated, the CPU 50 controls the readout of dummy
data for each sector (ST2).

10 Therefore, while the optical disk 1 is being
rotated at a rotation speed different for each
zone of the data area 3, reflection light based
on the reproducing laser light from the semiconductor
laser oscillator 39 is directed to the-photodetector 44

15 so that the physical sector number recorded in the
header portion 11 of each sector can be reproduced by
the data reproducing circuit 38 and data recorded in
the data field of the sector can be demodulated and
reproduced.

20 Based on the above reproduction, the CPU 50
determines that data is correctly recorded in a case
where the physical sector number of the header portion
11 of each sector can be correctly reproduced or when
the recorded dummy data is compared with the reproduced

25 data and it is determined that the number of errors in
the sector does not exceed a first specified value and

the CPU 50 further determines occurrence of primary



the‘secondary defect list of the nenory 10 and term- 15 nates the

recording process for the data (ST21). Rarthes s~ ahen: the“
optical disk 1 subjected to the |inear replacengnt: pfocdss-j-g t-aken
out from the optical disk device or when the sec0nda7y def ect «+

list recorded on the table 10b is-updated, the CPU 50 20 updat es and
records the recording content of the econdary defect |ist of the
menory 10 in the repl ace- ment managenent area 6a of the optical

di sk 1. As descri bed above, in the optical disk on which

data is recorded igaraRit! §i9itQRA %@Qé@tﬁa@u@% e %ct25that ditalGis
sectors, dummy data is recorded at the nu- facturing tinme or at
the initial tine $6¢N cd¥ it 1y recorded and determines it as an object
| of the slip replacement process in a case where the
physical sector number in the header portion 11 cannot
5 be correctly reproduced or the number of errors in
the sector exceeds the first specified valﬁe (ST3).

The first specified value is determined such that
the number of rows containing, for example, four or
more error bytes in one sector having a configuration

10 - of 182 bytes X 13 rows is set to five or more.

As the result of above determination, if the
CPU 50 determines.the defect as an objeét of the slip
réplécement process, the CPU determines the sector
as a defective sector and stores the physical sector

15 number thereof as a defective sector into the memory 10
(ST4).
| Then, when the process for checking all of
the sectors in the data area 3 is completed (STS5),
the CPU 50 controls the recording operation for the
20 replacement management area 6a of the optical disk 1
according to data dealt with as a primary defect list
containing primary defect list identification informa-
tion and the number of physical sector numbers attached
to the physical sector numbers of the defective séctors
25 stored in the memory 10 (ST6). _
Therefore, while the optical disk 1 is being

rotated at a rotation speed corresponding to the data



application starting tinme, the dunmmy data is reproduced

39 to determine a sector with prinmary defect, the.atdi"éss"C & o ..
of.the sector with primary defect is recorded on the : optical diske: -
and data of ECC block unit is recorded - at the data récordi’ng trnmeg -~
whi | e skipping over the 5 sector. with prinmry defect. - As

a result, if successive data itens such as 2 novi ng pictures or
speeches are recorded in the above

zone 6, the laser control circuit 33 is controlled by.
a signal obtained by modulating data supplied as the
primary defect list from the data creation circuit 34
to drive the semiconductor laser oscillator 39 so that

5 laser light corrésponding to the modulated signal of
data as the primary defect list will be applied to
the optical disk 1. As a result, data corresponding
to the modulated signal of data dealt with as the
primary defect list is récorded in the replacement

10 management zone 6a of the data area 3 of the optical
disk 1.

Next, the slip replacement process (slipping
replacement algorithm) effected in units of one sector
based on the primary defect list is explained with

15 reference to FIGS. 13, 14, 15.

That is, when data is recorded in units of one
ECC block on the optical disk 1, the slip replacement
process in units of one sector is effected by slipping
or skipping over the defective sector based on the

20 primary defect list.

For example, assuming now that data of one ECC
block is recorded by use of 16 sectors ranging from
the physical sector number (m-1) to the physical sector
number (m+14) of the optical disk 1, then data of one

25 ECC block is recorded by use of 16 sectors ranging from
the physical sector number (m-1) to the physical sector

number (m+15) except the sector of the physical sector



ECC bl,ock, data reproduction is tenmporarily interrupted because of

tthe presence of the defective sector, but 10 - since the inf&rripting, - -
tiyre of the reproduction for one sector is short, the:pictures oriv: -
speeches to be repro- duced will not be influenced.™ ~~ * "7 “|t*"

I s understood that the above interruption ti Is relatively
sherter in conparison with recording 15 nSﬂterruption time of one ECC
bl ock caused when the slip repl acenent process is effected in units
of one ECC block as in the prior art. Thus, successive data itens

can be recorded alﬁﬁﬂbggigﬂﬁgh)inEﬁHrHHEiQBgical sector nuﬁ%@&hémﬁlmn t he

optical disk on whic 20 recorded in units of one ECC bl ock
data is recorded ;g recorded for the physical sector number (m+15).

’ Therefore, as shown in FIG. 15, if the slip
replacement process in units of one sector is effected
5 in the ECC block n in the ECC blocks (n-1), n, (n+l),
(n+2), .. in which successive data items such as moving
pictures aré recorded, the recording operation only
for the defective sector contained in Fhe ECC block n
is interrupted and the relation between the physical
10 sector and the ECC block (logical sector) in which data
is recorded is shifted by one sector.
As a result, if successive data items such as
moving pictures and speeches are recorded in the above
ECC block, interruption of the reproduction due to
15 the presence of the defective sector occurs, but since
the period of interruption of the reproduction for one
sector is short, no substantial influence will be given
to the reproduced pictures and speeches.
It is understood that the period of interruption
20 is relatively short in comparison with.a case wherein
the recording operation is interrupted for a period
of one ECC block if the slip replacement process is
effected in ﬁnits of one ECC block as in the prior art.
Thus, successive data items can be recorded almost
25 without interruption.
Since the slip replacement process in units of

one sector is effected based on the primary defect list,



at tﬁe data recording tinme other than the initial tine, the data is

-eproduced to determ ne the presence of an ECC bloskﬁhaVJﬁg N
sector with secondary defect, and data in the ECC hl qck ahi chs |s"-;“v
determ ned to have 25 the sector with secondary defect*1s~ Yecorded in -
an ECC bl ock which is separately prepared ) Thus, even
when the defect replacenment process is

40

number m if the sector of the physical sector number m
in the above sectors is registered in the primary
defect list. |
In this case, if "m-1" is attached as the logical

5 sector number for the physical sector number (m-1) as
shown in FIGS. 13 and 14, the logical sector number m
is recorded for the physical sector number (m+1l), the
logical sector number (m+l) is recorded for the physi-
cal sector number (m+2), the logical sector number

10 (m+2) is recorded for the physical sector number (m+3),
the logical sector number (m+3) is recorded for the
physical sector number (m+4), the logical sector number
(m+4) is recorded for the physical sector number (m+5),
the logical sector number (m+5) is recorded for the

15 physical sector humber (m+6), the logical sector number
(m+6) is recorded for the physical sector number (m+7),
the logical sector number (m+7) is recorded for the
physical sector number (m+8), the logical sector number
(m+8) is recorded for the physical sector number (m+9),

20 the logical sector number (m+9) is recorded for
the physical sector number (m+10), the logical sector
number (m+10) is recorded for the physical sector
number (m+11), the logical sector number (m+11) is
recorded for the physical sector number (m+12), the

25 logical sector number (m+12) is ree?rded for the
physical sector number (m+13), the iogical sector

number (m+13) is recorded for the physical sector



ef fected at the recording tinme after the initial tinme, . a | owering

i'ln the reproduction speed can be suppressed. - That."is, unki ke <.
t he conventional case, it is not necessary to effect tthe © g oeeee s
repl acenent process in units of - 5 one sector, that is;"if"is not™ * =
necessary to access the ECC bl ock for replacenment in the course of
repr oducti on of one ECC bl ock, then réturn to the ori gi nal ECC

bl ock and continue the reproducing operation for the original .

ECC bl ock, and thus.the reproduction speed which is 10 sufficiently

high so as not to g3usq AV Mgl £d¥ ldich EcC blRK @bt ik
the relation of the physical sectors with respect to
the logical sectors for each ECC block is determined
and stored in the memory 10 when the optical disk 1

5 is loaded on the optical disk device and the primary
defect list read out from the replacement manageﬁent
area 6a of the optical disk 1 is recorded in the
table 10b of the memory 10.
Next, the iinear replacement process (linear

10 replacement-algorithm) in units of one ECC block is
explained with reference to FIGS. 16, 17 and 18.

For example, assume now that successive data items
such as moving pictures or speeches are recorded in
the ECC blocks which are successive on the optical disk

15 1 or in the ECC block (n-1), ECC block (n), ECC block
(n+1l), ECC block (n+2), .. as shown in FIG. 16.

If it is determined that a secondary defect occurs
in one of the sectors of the ECC block (n) at the
actual data recording time, the ECC block (n) contain-

20 ing the secondary defective sector is replaced by
a feplacement ECC block (1) by the linear replacement
process in units of one block and then corresponding
data is recorded therein. At this time, data indi-
cating that the linear replacement process has been
25 effected is recorded in the memoryf}o. The order of
reproduction of the thus'recorded d;ta items is set

such that the ECC block (n-1) is first reproduced,



41 CLAI MS 1. A replacenent

processi ng nmethod for an opti cal di sk which has tratks arf&hged:in."".
a concentric or spiral formfor data recording and i nwhi ¢h ag :4’:“,
f or mat 5 having a plurality of successive sector area% eath” **° * =~-
having a preset track | ength and including an_address field for
reeordi ng address data indicating the posi- 32 tion on the track and a
recording field for recording "~ a recording data is defined, and the
recording data 10 . recording is effected in units of one block area

then the ECC block (1) for replacement is reproduced,
the ECC block (ﬁ+1) is next reproduced, and the ECC |
block (n+2) is reproduced as shown in FIG. 17.
In this case, unlike the conventional case, it
5 is not necessary to effect the replacement process in
units of one sector, that is, it is not necessary to
access the ECC block for replacement in the course
of reproduction of one ECC bloék, then return to
the original ECC block ahd continue the reproducing
10 operatién for the original ECC block, and thus the
re?roduction speéd which is sufficiently high.so as
not to cause any harmful influence can be attained.
In a case where the replacement process in units
of one ECC block is effected and if the logical sector
15 numbers m to (m+15) and the physical sector numbers m
to (m+15) of the sectors in the ECC block (n) con-
taining the secondary defective sector are obtained
before the linear replacement process as shown in
FIG. 18, fhen the logical sector numbers m to (m+15)
20 are attached to the physical sector nuﬁbers y to (y+15)
of the sectors in the replacement ECC block (1) after
completion of the linear replacement process.
In other wofds, the logical sector number of
the recording field 18 to be replaced is recorded as
25 the address data of the replacing recording field 18,
and this recording operation is performed without

reference to the address data (physical sector number)



contalnlng a group of a preset nunmber of sector areas anong said

plurality of sector areas and including an error correctionidata ..
recording area in which error correction data itens? used:fgr R
reproduci ng data 15 recorded in said preset nunber of sector areads are--
collectively recorded for the group-of said preset nunber of sector
areas, conprising the steps of: st cessively recording the
recordi ng data and error correction data into a plurality of
successive 20 bl ock areas on said optical disk; and

ski ppi ng over a seclql, efh“ﬁﬁé‘f%éfﬁélﬂé‘ﬁgﬁ&éi field 1Pf one sector area

and recording the recor I ng data error correction data into a
next sector area in a Cagéxt, the process effected when data is recorded

) into a preset ECC block is explained with reference to
the flowcharts shown in FIGS. 19 and 20.

5 For example, assume now that recording data and
specification of recording of data int6 the preset ECC
block in the data area 3 of the optical disk 1 are
supplied from the optical disk control device 56 to
the optical disk device via the interface circuit 55.

10 Then, the specification of recording of data into
the preset ECC block is supplied to the CPU 50 and
recording data of sector unit obtained by attaching
an error correction code to the above recording data by
the error correction circuit 52 is supplied to the data
15 creation circuit 34 (ST10).
At the time of loading of the optical disk 1,
the CPU 50 reads out the primary defect list and
- secondary'defect list recorded in the replacement
management area 6a of the optical disk 1, records them
20 in the table 10b of the memory 10, and determines and
records physical sector numbers (the primary defective
sector is already slipped over) of the respective
sectors for the ECC block based on the primary defect
list (ST11).
25 Further, the CPU 50 rotates %h% optical disk 1
at a rotation speed corresponding ta the zone in which

the ECC block to be recorded is contained (ST12).



mhere the recording data and error correction data is 25 sequentially

recorded into said plurality of sector

ar eas. 2. A replacenent processing method accoj dt hg-tg ::-yw
42 claim1l1, wherein address data in said address fivel d~is* »*<« *
a physical address which is previously recorded and constructed by

an-un-rewritable enbossed pit.

10

15

20

25

In this state, when the physical sector number
of the first sector of the ECC block is obtained by
reproduction of the head portion 11, the data creation
circuit 34 converts ECC block format data (first one
sector) used as recording data into format data of
recording ECC block to which sync. codes for ECC
block are attached, subject the same to the 8-16
code modulation and then outputs the resultant data
to the laser control circuit 33. The semiconductor
laser oscillatof 39 is driven by the laser control
circuit 33 to apply laser light corresponding to
the modulated signal of ECC block format data to
the optical disk 1. As a result, data is recorded

in the first sector of the preset ECC block of

the data area 3 of the optical disk 1 (ST13).

After this, data of sector unit is recorded in
the same manner as described above (ST13) each time
a physical sector number corresponding to the physical
sector number specified by the CPU 50 is reproduced.

At this time, data is recorded based on the
physical seétor numbers of the sectors for the ECC
block based on the primary defect list recorded in
the memory 10. That is, data is recorded while effect-
ing the above-described slip replacement process to
slip or skip over the defective sector.

When recording of data into the preset ECC block

is completed, the CPU 50 determines the presence or

areas in eaclr-of*-said bj qck .

L]

Ex ]

¥ -

«



3. A repl acenent processing nethod according to 5 claiml1, wherein

rewitabl e address data which is a | ogi cal address.fs .recorded En .~".
said recording field. 4. A replacement processing nethody ex."".
accordi ng to claim1, wherein address data recorded*i n*sai'd *** * ==
address field is an un-rewitable physical address, 10 t he

un-rewitabl e physical addresses are sequentiéﬁly all ocated on said
optical disk, address data recorded in said recording field is a
rewitable | ogical address, and the rewitabl e | ogical addresses

are allocated on absenc.esEtil@)ﬁéﬁ?di)%@at%i o %itl)eo% 19 YardBRigH tﬂéb dif ect

Is* 15 ski pped "over in ‘un one sector ‘area.
repl acement procesgichg BNt AGC AeteRe ilbd signal from the detector 21

) (ST14), and if the presence of the cartridge 20 is
determined, the CPU 50 determines whether the cartridge
5 20 has been opened at least once or not according to
a detection signal from the detector 22 (ST15).
Based on the result of the above determination,
if the loading of the cartridge 20 which is not opened
even once is determined, the CPU 50 determines that
10 it is not necessary to check the recordiﬂg data and
completes the data recording process (ST16).
1f the loading of the cartridge 20 is not
determined in the step Sfl4 or if the loading of
the cartridge 20 is determined and it is determined
15 that the cartridge 20 is opened at least once, the
CPU 50 controls the data readout for each sector of
the ECC block (ST17).
As a result, reflection light based on laser
light for reproduction from the semiconductor laser
20 oscillator 39 is directed to the photodetector 44 and
the data reproducing circuit 38 reproduces the physical
sector numbers recorded in the header portions 11 of
the sectors subjected to the above recording operation
and deﬁodulates and reproduces data recorded in the
25 data fields 6f the respective sectors (ST18).
Based on the above reproductioh, the CPU 50

determines that data is correctly recorded in a case



qlaihil, wherein each of said block areas includes 16 sector areas.
6. A replacenent processing nethod according 20 to clarm T, “Whetkiin .-~

sai d optical disk is rotated and divided into a plurafity:of Zones: -
in the radial . direction of a data-area on said optical~“disk and * =~
the rotation speed of said optical disk is seé to di fferent val ues
for the respective zones. 25 7. A @placenent processi ng net hod
according to claim6, wherein avail able sector areas are provided
for the respective zones and said block area can be

where the physical sector number of the header portion
11 of each sector can be correctly reproduced or when
the recorded data of each sector is compared with the
reproduced data of each sector and it is determined
5 that the number of errors in the sector does not exceed
a preset specified value and the CPU 50 further deter- .
mines occurrence of the secondary defect due to the
fact that data is not correctly recorded and determines
it as an object of the linear replacement process in
10 a case where the physical sector number in the header
portion 11 cannot be correctly reproduced or the number
of errors in the sector exceeds the preset specified
value (ST19).
For determination of the error state in the
15 sector, one of the follbwing four conditions is used.
The first condition is that the physical sector
number in the header portion 11 cannot be correctly
reproduced.
The second condition is that the number of errors
| 20 in at least one sector exceeds a first specified value.
The third condition is that the number of errors
in at least one sector does not exceed the first speci-
fied value but exceeds a second specified value and the
number of errors in the whole ECC block exceeds a third
25 specified value. |
The fourth condition is that the number of

errors in at least one sector does not exceed the first



43 - constructed by a preset number of sector areas even if a
sector area with defect is skipped over in units of one-sector,;area. -
8.-A replacenent processing nmethod for an optical 5 dEs@;Mgcyihaszﬁ.:":
tracks arranged in a concentric or ~spiral formfor dat a-recording "«
and in which a format having a plurality of successive sector areas
each havi ng a preset track length and37ncluding an address

field for recordi ng address data indicating the posi-

specified value but exceeds thé second specified value
and the number of errors in the sectors of_the whole
ECC block exceeds a fourth specified value.
The reason why the third and fourth conditions are
5 set as an object of the linear replacement process is
that data can be corrected in the whole ECC block even
when a large number of errors occur and if they occur
only in one sector in the ECC block. The ECC block
has 208 fows as a whole and data of up to 16 rﬁws each
10 including five or more errors can be corrected. Under
this condition, the above specified values are deter-
mined.

That is, the first specified value is determined
such that the number of fows containing, for example,

15 four or more error bytes in one sector having a con-
figuration of 182 bytes X 13 rows is set to five or
more.

The second specified value is determined such that
the number of rows containing four or more error bytes

20 is set to three or more.

The third specified value is determined such that
the number of rows containing four or more error bytes
is set to ten or more.

The fourth specified value is set to 2 sectors.

25 As the result of determinatien in the step ST19,
an object of the linear replacementwprocess is deter-

mined, an ECC block determined as an object is treated



1.0 . tion on the track and a recording field for recording a
recording data is defined, and the recordi ng data recarding: i3 :

effected in units of one bl ock area

nunber of sector areas anong said -plurality of sector areas and

I ncl udi ng

erfor correction data itens used for reproducBfig data

sai d preset nunber of sector areas are cor _
the group of said preset . nunber of sector areas, conpr|3|ng t he

as a asgegg%ogfbbscheggaggﬁg QBE@eaHQSSE iéé§c%h°?he

data into said recording

st eps of:

15

20

an error correction data recording area in which

col l ectively recorded for

eacn O secto

entire surface of s8ptaobhéfR! pHb8&sdl for recording data of ECC block

10

15

20

25

unit which is to be recorded in the defective block
into a replacement ECC block is effected (ST20),

and if an object of the linear replacement process is

not determined, the recording process for the data is

completed.

If the above linear replacement process is
effected, the CPU 50 updates and records the physical
sector number (address of the defective block) of the
first sector of the defective block and the physical
sector number (address of the replacement block) of
the first sector of the replacement ECC block on
the secondary defect list of the memory 10 and termi-
nates the recording process for the data (ST21).

Further, when the optical disk 1 subjected to
the linear replacement process is taken out from
the optical disk device or when the secondary defect
list recorded on the table 10b is updated, the CPU 50

updates and records the recording content of the

secondary defect list of the memory 10 in the replace-

ment management area 6a of the optical disk 1.

As described above, in the optical disk on which

data is recorded in units of one ECC block constructed

by 16 sectors, dummy data is recorded at the manu-

facturing time or at the initial time such as the

application starting time, the dummy déta is reproduced

v
¢

recorded in

©

containing a groug of .a pﬁeSﬁt i
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t he hanufacturing time or at the initial time such as t he

application starting tinme; 25 reproduci ng the rerrdEd the.: @ .
recordi ng data and error correction data in units pf:éné §ectoﬁ~}:
area; conparing the reproduced the recording dat avand  vs -
44 error correction data wth the recorded the recordlng

data and error correction data to deternine a3%ector

to determine a sector with primary defect, the address
of the sector with primary defect is recbrded on the
optical disk, and data of ECC block unit is recorded
‘at the data recording time while skipping over the
5 sector with primary defect.
As a result, if successive data ifems such as
moving pictures or speeches are recorded in the above
ECC block, data reproduction is temporarily interrupted
because of the presence of the defective sector, but
10 since the interrupting time of the reproduction for one
sector is short, the.pictures or speeches to be repro-
duced will not be influenced.
It is understood that the above interruption time
is relatively shorter in comparison with recording
15 interruption time of one ECC block caused when the slip
replacement process is effecﬁed in units of one ECC
block as in the prior art. Thus, succéssive data items
can be recorded almost without interrﬁption.
Further, in the optical disk on which data is
20 recorded in units of one ECC block, data is recorded
at the data recording time other than the initial time,
the data is reproduced to determine the presence of
an ECC block having a sector with secondary defect,
and data in the ECC block which is determined to have
25 the sector wifh secondary defectfés recorded in an ECC
block which is separately prepared;

Thus, even when the defect replacement process is



,area'wi th defect; ' recordi ng address data of the sector area

‘which 5 is determ ned to be defective; -SueCessiivel yi | -7 .
recordi ng the recordi ng data and error correctionzdata: |nto a ey
pluralityof successive bl ock areas on said optlcal *di 5k; “and™ P
ski ppi ng over a sector area with defect in u&gt of one sector area
based on the recorded address data recordlng the recordi ng data
and error correction data into a next sector area in a case where
the - recording data and error correction data is sequen-

tially recorded igffested i’iUﬁﬁélfé’c@fdﬁﬁgt@imér§ﬂ§erlﬁhe iniviathtohepai d
bl ock ar eas.
a lowering in the reproduction speed can be suppressed.
That is, unlike the conventional case, it is not
necessary to effect the replacement process in.unifs of
5 one sector, that is, it is not necessary to access the
ECC block for replacement in the coufse of reproduction
of one ECC block, then return to the original ECC block
and continue the reproducing operation for the original
ECC block, and thus the reproduction speed which is

10 sufficiently high so as not to cause any harmful influ-

ence can be attained.



9. A’replacenent processi ng met hod according to claim 8, wherein

address data in said address field I s a physical address.whtcly izs .-~
previ ously recorded and constructed by an un-rewit@able endossed-. .-
pit. 20 10. A replacenent processing mnethod accordrng to v v e
claim8, wherein rewitable address data which is a | ogi cal address
Is-recorded in said recording field. 11. A repl acenent

processi ng net hod accordi ng to claima8, wherein address data

recorded in said 25 address field is an un-rewitable physical

addr ess, the un-rewitabl e physical ;agdrepsgs are sequentlally

aIIocated on said optical disk, address data recorded
1. A replacement processing method for an optical

disk which has tracks arranged in a concentric or
spiral form for data recording and in which a format
5 having a plurality of successive sector areas each
having a preset track length and incluaing an address
.field for recordiﬁg address data indicating the posi-
tion on the track and a recording field for recording
a recording data is defined, and the recording data
10 recording is effected in units of one block area
containing a group of a preset number of sector areas:
among said plurality of sector areas and including
an erroxr correction data recording area in which
error correction data_items used. for reproducing data
15 recorded in said preset number of sector areas are
collectively recorded for the group of said preset
number of sector areas, comprising the steps of:
successively recording the recording data and
error correction data into a plurality of successive
20 block areas on said optical disk; and
skipping over a sector area with defect in units
of one sector area and recording the recording data and
error correction.data into a next sector area in a case
where the recording data and error correction data is
25 sequentially recorded into said plmrality of sector
“
areas in each of said block areas.

2. A replacement processing method according to

* c L M H *




45 - in said recbrding fieldis arewitable | ogi cal address,

and the rewitable | ogical addresses are allocated on Y. ."sal'dl ot teal .
disk while a sector area with defect is ski pped oversdin ynitg ef;r: -
one sector area. 5 12. A repl acenent processing“hethod actordi ny
to claim 8, wherein each of said block areas includes 16 '
sector areas. 13. A repl acenent ﬁ&%cessing nmet hod accordi ng

claim 1, wherein address data in said address field is
a physical address which is previously recorded and
constructed by an un-rewritable embossed pit.
3. A replacement proceésing method according to
5 claim 1, wherein rewritable address data which is a
logical address is recorded in said recording field.
4. A replacement processin§ method according
to claim 1, wherein address data recorded in said
address field is an un-rewritable physical address,
10 the un-rewritable physical addresses are sequentially
allocated on said optical disk, address data recorded
in said recording field is a rewritable logical address,
and the rewritable logical addresses are allocated on
"said optical disk while a sector area with defect is
15 | skipped over in units of one sector area.
5. A replacement processing method according to
claim 1, wherein each of said biock areas includes 16
sector areas. |
6. A replacement processing method according
20 to claim 1, wherein said optical disk is rotated
and divided into a plurality of zones in the radial
direction of a data area on said optical disk and
the rotation speed of said optical disk is set to
different values for the respective zones.
25 7. A replacement processing method according to
claim 6, wherein available sector areas are provided

for the respective zones and said block area can be

* c L M S *




to claim8, wherein said optical disk is rotated 10 and divided into a

plurality of zones in the radi al direction of a datd.afea vn.$ald .
optical disk and the rotation speed of said optlcah dicsk s set* to-“:
di fferent values for the respective zones. 14. KX repl dcerfght * >~
processi ng net hod .according to 15- claim 13, wherein avail abl e sector
areas are provided for the respective ?ones and said bl ock area can
be constructed by a preset nunber of sector areas even if . a
sect or ggea wi th defect is skipped over in units of one sector

ar ea. 15. |52 n LQGe YTl Qd RGHOT,

clama8, wherein acgnfgch?%gt% eco%&gg%%aﬁgg&%h whlgg i \ven if

a sector area with defect is skipped over in units of
one sector area.
8. A replacement processing method for an optical
5 disk which has tracks arranged in a concentric or

spiral form for data recording and in which a format
having a plurality of successive sectoi areas each
having a preset track length and including an address
field for recording address data indicating the posi-

10 tion on the track and a recording field for recording
a recording data is defihed, and the recording data
recording is effected in units of one block area
containing a group of a preset number of sector areas
among said plurality of sector areas and including

15 an error correction data recording area in which
error.correction data items used for reproducing data
recorded in said preset number of sector areas are
collectively recorded for the group of said preset
number of sector areas, comprising the steps of:

20 recording the recording data and error correction
data into said recofding field of each of said sector
areas on the entire surface of said optical disk at
the manufacturing time or at the initial time such as
the application starting time;

25 Egproducinq the recorded themyegggg;QQAQata and

error correction data in units of one sector area;

comparing the reproduced the -recording data and
N e -

I
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a,liét—of address data itens of the sector areas with defects is

recorded is provided on said optical disk. - 16. An, optical dizsk ~-.
device for recording data on 25 an optical disk which has® t¥acks 3 vuis.o.
arranged in a concen- tric or spiral formfor data recording and ¥ n--"
whi ch a format having a plurality of successive sector areas.

46 - each having a preset track Iength4§nd I ncl udi ng an

erroxr correction data with the recorded the recording
data and error correction data to determine a sector
area with defect;

recording address data of the sector area which

5 is determined to be defective;

successively recording the recording data and
error correction data into a plurality.bf successive
block areas on said optical disk; and

skipping over a sector area with defect in units

10 of one sector area based on the recorded address data
and recording the recording data and error correction
data into a next sector area in a case where the
recording data and error correction data is segquen-
tially recorded into said plurality of sector areas

15 in.ach of said block: areas.

9. A replacement processing method according to
claim 8, wherein address data in said address field
is a physical address which is previously recorded
and constructed by an.un—rewritable embossed pit.

20 10. A replacement processing method according to
claim 8, wherein rewritable address data which is a
logical address is recorded in said recording field.

11. A replacement processing method according
to claim 8, wherein address data recorded in said

25 address field is an un-rewritable physical éddress,
the un-rewritable physical addreéses are sequentially

allocated on said optical disk, address data recorded

-
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address field for recordi ng address data indicating ~ the position on

o

the track and a recording field for recording a neqerdlng data.is..
def-ined, and the record- 5 ing data recording is efffected:in anfusiof
one bl ock area containing a group of a preset nuhbef” of sector
areas anong said plurality of secter areas and includ- i ng an error
correction data recording area ih which 45 error correction data itens
used for reproducing data 10 recorded in said preset nunber of sector
areas are coIIectiver recorded for the group of said preset

number of - sect or ﬁ?%aﬁ%&éﬂd&&g fle d is a rdPANSE dfd’&%f'é’cﬂﬁ'ess,

recording the recor error correction data into a
plurality of and the rewritable loglcal addresses are allocated on

- said optical disk while a sector area with defect is
skipped over in units of one sector area.

5 12. A replacement processing method according to
claim 8, wherein each of said block areas includes 16
secfor areas.

13. A replacement processing method according
to claim 8, wherein said 6ptical disk is rotated
10 and divided into a plurality of zones in the radial
direction of a data area on said optical'disk and
the rotation speed of said optical disk is set to
different values for the respective zones.
14. A replacement processing method according to
15 claim 13, wherein available sectof areas are provided
for the respective zones and said block area can be
constructed by a preset number of.sector areas even if
a sector area with defect is skipped over in units of
one sector area. |
20 15. A replacement processing method according to
claim 8; wherein a defect list recording area in which
a list of address data ifems of the sector areas with
defects is recorded is provided on said optical disk.
16. An optical disk device for recoxrding data on
25 an optical disk which has tracks—arranged in a concen-
tric or spiral form for data recordkng and in which

a format having a plurality of successive sector areas.
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15 . successive block areas on said optical disk, and in , a case
where the recording data and error correction dﬁfaffsagéqdbﬁtiahl
recorded into said plurality of sector areas inseath:of saji.d plxqg
areas, skipping over a sector area with defect i'n units of one
sector area 20 and recording the recording data and error correction
data into a next sector area. _ 17.4gn_optical di sk device
according to claim 16, wherein address data in said address field
is a physi cal address which is previously recorded and 25

G G 20 Sl oPRgh A8, 5, grRsseedeaty; nonotn and inffactagraicy |
which is a IOgicaIaddress field for recording address data indicating
the position on the track and a recording field for
recording a recording data is defined, and the record-
5 ing data recording is effected in units of one block
area containing a group of a preset number of sector
areas among said plurality of sector areas and includ-
ing an error correction data recording. area in which
error correction data items used for reproducing data
10 recorded in said preset number of sector areas are
collectively recorded for the group of said preset
number of sector areas, comprising:
means for sucéessively recording the recording
data and error correction data into a plurality of
15 successive block areas on said optical disk, and in
a case where the recording data and error correction
data is sequentially recorded into said plurality of
sector areas in each of said block areas, skipping over
a sector area with defect in units of one sector area
20 and recording the recording data and error correction
data into a next sector area.
17. An optical disk device according to claim 16,
wherein address data in said address field is a
physical address which is previously recorded and
25 constructed by an un-rewritable embossed pit.

18. An optical disk device according to claim 16,

wherein rewritable address data which is a logical

e
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47 , address is recorded in said recording field. 19
An optical disk device according to claim 16, wheT ei s addr ess datoa
recorded in said address field is - an un-rewitabt eéphysical: ddéress,
the un-rewitable 5 physi cal addresses are sequenti‘al |y al | ocated on
sai d optical disk, address: data recorggd in said recording '
field is arewitable |ogical address, and thé‘rewi -

address is recorded in said recording field.

19. An optical disk device acdording to claim 16,
wherein address data recorded in said address field is
an un-rewritable physical address, the un-rewritable

5 - physical addresses are séquentially allocated on said
optical disk, address data recorded in said recording
field is a rewritable logical address, énd the rewri-
table logical addresses are allocated on said optical
disk while a sector area with defect ié skipped over

10 in units of one sector area.

20:. An optical disk device according to claim 16,
wherein each of said block areas includes 16 sector
areas.

21. An optical disk device according to claim 16,

15 wherein said optical disk is rotated and divided into
a plurality of zones in the radial direction of a data
area on said optical disk and the rotation speed of
said optical disk is set to different values for the
respective zones. |
20 22. An optical disk device according to claim 21,
wherein available sector areas are provided for the
respective zones and said block area can be constructed
by a preset number of sector areas even if a sector
area.with defect is skipped over in units of one sector
25 area. _
23. An optical disk device fof?recording data

on an optical disk which has tracks arranged in

L



tpblé | ogi cal addresses are allocated on said optical disk while a

sector area wth defect is skipped over 10 in units af."oné seétor, -,
ar ea. 20. An optical disk device according foscl g m 162 *=i*31 :
wherei n each of said block areas includes 16 sector ** tareéas.””t Y
21. An optical disk device according to claim16, 15 wherei n said
opt-ical disk is rotated and divided into 48 4 plurality of zones in
the radial direction of a data area on said optical disk and the
rotati on speed of said optical disk is set to different values for
the respecty V&M}ﬁ&lc ?cgr spiral i%&m ﬂ%ﬁ&aﬂ‘e%f&rgfvéﬁf

according to claim
in whlch a format having a plurality of successive

sector areas each having a preset track length and
including an.address field for recording address data

5 indicating the position on the track and a recording
fieid for recording a recording data is defined, and
the recording data recording is effected in units of
one block area containing a group of a preset number of
sector areas among said plurality of sector areas and

10 including an error correction data recording area in
which error correction data items used for reproducing
data recorded in said preset number of sector areas
are collectively recorded for the group of said preset
number of sector areas, comprising:

15 first recording means for recording the recording
data and error correction data into said recording
field of each of said sector areas on the entire sur-
face of said optical disk at the manufacturing time or
at the initial time such as the.application starting

20 time;

reproducing means for reproducing the recording
data and error correction data recorded by said first
recording means in units of one sector area;

determining means for comparing the recording

25 data and error correction data reproduced by said
reproducing means with the recording data and error

correction data recorded by said first recording

R 0 AR 0




whereLn avai |l abl e sector areas are provided for the respective
Zones and said block area can be constructed by:"3: preset munber*.of
sector areas even if a sector area with defect §siskipped oVé&f™ 4 p-
units of one sector 25 ar ea. : 23. An opt'i‘cal” di sk devi ce

Lgr recordi ng data on an_optical diskggnch has tracks arranged in

means to determine a sector area with defect;
second recording means for recording address data

of the sector area which is determined to be defective
by said determining means; and

5 third recording means for successively recording
the recording data and error correction data into a
plurality of successive block areas on said optical
disk, and in a case where the recording data and error
correction data is sequentially recorded into said

10 plurality of sector areas in each of séid block areas,
skipping over a sector area with defect in units of
one sector area based on address data recorded by said
second recording means and then recording the recording
data and error cofrection data into a next sector area.

15 24. An optical disk device according to claim 23,
wherein address data in said address field is a
physical address which is previously reéorded and
constructed by an un-rewritable embossed pit.

25. An optical disk device according to claim 23,

20 wherein rewfitable address data which is a logical
address is recorded in said recording field.

26. An optical disk device according to claim 23,
wherein address data recorded in said address field is
an un-rewritable physical address, the un-rewritable

25 physical addresses are sequentialiy allocated.bn
said optical disk, address data recBrded in said

recording field is a rewritable logical address, and
-
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a congentric or spiral formfor data recording and in_which a

e

format having a plurality of successive sector grees:each- hav1ng a
preset track | ength and i ncludi ng an address figl tl fbr\recordgng
address data 5 i ndi cating the position on the track and a recordlng
field for recording a recording data is deflngg and . t he recording
data recording is effected in units of one bl ock area containing a
group of a preset number of sector areas anong said plurality of
sector areas and 10 i ncluding an error correction data recording area
In- whi ch eEhgrr%@&&%%bﬂ%nlgéﬁéaut%EE:@%%@sfQ&é“ﬂ&lﬁﬁdﬁdﬂ;on said
data recorded in sa preset nunber “of sector areas are

collectively recordgditan Ghexodyleoh Soictopf @3@fa with defect is sklpped

over in units of one sector area.
~27. An optical disk device according to claim 23,
5 wherein each of said block areas includes 16 sector
areas.
28. An optical disk device according to claim 23,
wherein said optical disk is rotated and divided into
a plurality of zoneé in the radial direction of a data
10 area on said optical disk and the rotation speed of
said optical disk is set to different values for the
respective zones.
29. An optical disk device according to claim 28,
wherein available sector areas are provided for the
15 respective zones and said block area can be constructed
by a preset number of sector areas even if a sector
area with defect is skipped over in units of one sector
area.
30. An optical. disk device according to claim 23,
20 wherein a defect list recording area in which a list of
address data items of the sector areas. with defects is
recorded is provided on said optical disk.
31. An optical disk device for reproducing data
recorded on an optical diék which has tracks arranged
25 in a concentric or spiral form for data recording and
in which a format having a plurality of successive

sector areas each having a preset track length and

e
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nunber of sector areas, conprising: 15 first recording nmeans fo
recording the recordlng data and error correctie@n=gata Jntp sald.
recordi ng field of each of said sector areas on:tbé entlre~SUF .
face of said optical disk at the manufacturing tinme or " Tat the” 7
initial time such as the application starting__20 tinme;

repr oduci ng neans for reproducing the recordi data and error
correction data recorded by said first recordi ng means- in units .of
one sector area; determ ni ng neans for conparing the recording

25 data and ernq l%Q{]e rta\'no'adéﬁte%sr AW GRA Bedtiding address data

r epr oduci ng neans Wit h ecording data and error
indicating the position on the track and a recordlng

o
"

field for recording a recording data is defined, and
the recording data recordlng is effected in units of
5 one block area containing a group of a preset number of
sector areas among said plurality of sector areas and
including an error correction data recording area in
which error correction data items used fof reproducing
data recorded in said preset number of sector areas
10 are collectively recorded for the group of said preset
number of sector areas, comprising: |
recording means for recording the address data of
a sector area with defect; and
reproducing means for successively reproducing
15 the recording data and error correction data from
a plurality of successive block areas on said optical
-.disk, and in a case where the recording data and error
correction data is sequentially reproduced from said
plurality of sector areas in each of said block areas,
20 - skipping over a sector area with defect in units of
one sector area based on address data recorded by said
recording means and then reproducing the recording data
and error correction data from a next sector area.
32. An optical disk device according to claim .31,
25 wherein address data in said addreas field is a
physical address which ia previousl& recorded and

constructed by an un-rewritable embossed pit.

[
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cqrrebtion data recorded by said first recording

49 nmeans to determine a sector area with defect,™, """ "7 w1 2 .77
second recordi ng nmeans for recordi ng address data « of the sector: :
area which is determned to be defective by sai d*det*érni ni g neans;
and 5 third recording nmeans for su ccessively recording

the recording data and error correction data itho a

- 10

15

20

25

33. An optical disk device according to claim 31,
wherein rewritable address data which is a logical
address is recorded in said recording field.

34. An optical disk device according to claim 31,
wherein address data recorded in said address field is
an un-rewritable physical address, the un-rewritable
physical addresses are sequentially allocated on said
optical.disk; address data recorded in said recording
field is a rewritable logical address, and the rewri-
table logical addresses are allocated on said optical
disk while a sector area with defect is skipped o&er
in units of one sector area.

35. An optical disk device according to claim 31,
wherein each of said block areas includes 16 sector
areas.

36. An optical disk device accordiné to claim 31,
wherein said optical disk is rotated and divided into
a piurality of zones in the radial direction of a data
area on said optical disk and the rotation speed of
said optical disk is set to different values for the
respective'zones.

37. An optical disk device according to claim 36,
wherein available sector areas are provided for the
respective zones and said block area can be constructed
by a preset number of sector areas even if a sector
area with defect is skipped over in units of one sector

area. .
/
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plural.ity of successive block areas on said optical disk, and in_a

case where the recording data and error correctidp-dafa~is: . ..~
sequentially recorded into said 10 plurality of settdr areas i gath:
of said block areas, ski ppi ng over a sector ared"with deféct in™"
uni ts of one sector area based on address data recorded by said
seeond recordi ng neans and then recording thesﬁecording data and

error correction data into a next sector area. 15 24. An opti cal
di sk device according to claim 23,: wherein address data in said

e el o3y BSHEICAT AR aMiich sectmsngniy chsanl g
An optical disk deyheee3ncar eR8ct01852i Feddrding area in which a list of
. address data items of the sector areas with defects is

recorded is provided on.said optical disk.

5 39. A replacement processing method for an optical
disk which has tracks.arranged in a concentric or
spiral form for data recording and in which a format
having a plurality of successive sector.areas each
having a pfeset track length and.including an address

10 field for recording address data indicating the posi-
tion on the track and a recording field for recording
a recording data is defined, and the recording data
recbrding is effected in units of 6ne biock area
containing a group of a preset number of sector areas

15 among said plurality of sector areas and including
an error correction data recording area in which
error correction data items used for reproducing data
recorded in said preset number of sector areas are
collectively recorded for the group of said preset

20 number of sector areas, comprising the steps of:

successively recording data into a plurality of

successive block areas on said optical disk at the |
manufécturing time or at the initial time such as
the application starting time, and in.a case where

25 data is sequentially recorded intggfaid plurality of
sector areas of each of said block ;reas, skipping

over a sector area with defect in units of one sector

A



20 ‘-mherein rewitabl e address data which is a | ogical addr ess

is recorded in said recording field.: .. 26. An.0ptitaldisk:device
according to claim 23, wher ei n address data recqrded§ n saizd*=:*?¢ 3
address field is an un-rewitabl e physical addre$s, “the = * *°
un-rewritable 25 physi cal addresses are sequentially allocated on

sai'd optical disk, address data recorded in sa recording field is
a rewitabl e | ogical address, and -
50

area and then recording data into a next sector area;
successively.recording the recording data and
error correction data into said plurality of successive
block areas on said optical disk at time other than
5 the initial time and sequentially recording the record-
ing data and error correction data into said plurality
of sector areas of each 6f said block areas;
reproducing the recording data and error correc-
tion data recorded in said sector areas of each of said
10 block areas;
comparing the reproduced data with the recorded
the recording data and error correction data to deter-
mine a block area containing a defective sector area;
and
15 recording the recording data and error correction
data in a different block area which is different from
the block area containing the defective sector area.
40. A replacement processing method according to
claim 39, wherein address data in said'addreSS field
20 is a physical address which is previously recorded and
consfructed by an un-rewritable embossed pit.
41. A replacement prodessing.method according to
claim 39, wherein rewritable address data which is a
logical address is recorded in said recording field.
25 42. A replacement processing method according
to claim 39, wherein address data recorded in said

address field is an un-rewritable physical address,

I
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the rewitable | ogi cal addresses are all ocated on said optical disk

while a sector area with defect is skipped over inmunris-of..one ..
sector area. 27. An optical disk device accgrdiing t-0 clakp23;
5 wherein each of said block areas includes 16 sector* -- ~ dreds.*"
28. An optical disk device according to claim23, wherein said '
optiical disk is rotated and divided into 553 plurality of zones in the
radial direction of a data 10 area on said optical disk and the )
rotation speed of said optical disk is set to different values for
th? respectdne iefvritable physical addresses are sequentially

allocated on said optical disk, address data recorded
in said recordiﬁg field is a rewritable logical address,
and the rewritable logical addresses are allocated.on

5 said optical disk while a sector area with defect is
skipped over in units of one sector area.

43. A replacement processing method according to
claim 39, wherein each of said block areas includes 16
‘sector areas.

10 44. A replacement proéessing method according
to claim 39, wherein said optical disk is rotated
and ivided into a plurality of zones in the radial
direction of a data area on said optical disk and
the rotation speed of said optical disk is set to

15 different values for the respective zones.

45. A replacément processing method according to
claim 44, wherein available sector areas are provided
for the respective zones and said block area can be
constructed by a preset number of sector areas even

20 if a sector area with defect is skipped over in units
of one sector area.

46. A replacement processing method according to

" claim 39,-wheréin said optical disk is provided with
(i) a primary defect list recording area in which a

25 list of address data items of said—gector areas with

a primary defect is recorded, and (ii) a secoﬁdary

defect list recording area in which address data of

A



29. An optical di.sk device according to claim 28, ‘Wwherein avail abl e

sector areas are provided for the 15 respective zon¥s.and Sai-d bl o€k -
area can be constructed by a preset nunber of secLer~ateas even'lf
a sector area with defect is skipped over in units of dne “8ecfor™
ar ea. 30. An optical disk device _gccording to claim?23, 20
wherein a defect list recording area in which 3 | ist of addr ess
data itens of the sector areas with defects is recorded is provi.ded
on said optical disk. 31. An optical disk device for
reproducing data tne £ireRCQUARLONAL A iskald diveaskinth DR ek
arranged 25 I n concentric or spiral formfor data recording and

is recorded in association with the address data of
the first sector area of the block area containing
the defective sectdr area with a secondary defect.
5 47. An optical disk device for reéording data
on an optical disk which has tracks arranged in a
concentric or spiral form for data recording and in
which a format having a plurality of successive sector
areas each having a preset track length and including
10 an address field for recording address data indicating
the position on the track and a recording field for
recording a recording data is defined, and the record-
ing data recording is effected in units of one block
area_containing a group of a preset number of sector
15 areas among said plurality of sector areas and includ-
ing an error correction data recording'area in which
error correction data items used for reproducing data
recorded in said preset number of sector areas are
collectively recorded for the group of said preset
20 number of sector areas, comprising:
first recording means for successively recording
the recording data and error correction data into
a plurality of successive block areas on said optical
disk at the manufacturing time or at the initial time
25 ‘such as the application starfing time, and in a case
where the recording data and error correction data is

sequentially recorded into said plurality of sector

ARy A




in which a format having a plurality of successive sector areas
each having a preset track | ength and R R ARV
-51- i ncl uding an address field for recording addriess: data:
i ndicating the position on the track and a recording ** “fiteld*for
recording a recording data is defined, and the recording data
recording is effected in units of 5 - one Mck area contai ning a group
of a preset nunber of
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. areas of each of said block areas, skipping over a
sector area with defect in units of one sector area
and then recording the recording data and error
correction data into a next sector area;

5 second recording means for successively recording
the recording data and error correction data into
éaid plurality of successive block areas on said
optical disk at time.other than the initial time and
sequentially recording the recording data and error

10 correction data into said plurality of sector areas

of each of said block areas;

reproducing means for reproducing the recording
data and error correction data recorded in said sector
areas of each of said block areas;

15 determining means for comparing the recording

data and error correction data reproduced by said
reproducing means with the recorded the recording data
and error correction data to determine a block area
containing a defective sector area with defect; and
20 third recording means for recording data and error
correction data in a different block area which is
different from the block area containing the defecfive
sector area.
48. An optical disk device according to claim 47,
25 wherein address data in said add;ess field is a

physical address which is previously recorded and

constructed by an un-rewritable embossed pit.
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sector-areas anong said plurality of sector areas and I ncl udi ng an

error correction data recording area in whi ch er‘ror-~cortecticon dat a
items used for reproducing data recorded in said pfeSet nunbey- Of«
sector areas 10 are collectively recorded for the group of sai*d preset
nunber of sector areas, conprising: recordi ng neans for
recordi ng the address data of a sector2%rea with defect; and
reproduci ng neans for successively reproducing 15  the recording data
and error correction data from a plurality of successive bl ock
areas on said optical ) Sk ' wWhes r £6 Of §li ta
and error . corr e%gt'i onA%gcéﬁaé(chséIs]g%jﬂ%ﬁtaﬁl ai i y repr&(;]a%%% ?0‘?11ﬂ%§?dgﬁ'

wherein rewritable address data which is a logical
address is recorded in said recording field.

50. An optical disk device according to claim 47,

5 wherein address data recorded in said address field
is an un-rewritable physical address, the un-rewritable
physical addresses are sequentially allocated on
said optical disk, address data recorded in Said
recording field is a rewritable logical address, and

10 the rewritable logical addresses are allocated on said
optical disk while a sectof area with defect is skipped
over in units of one sector area.

51. An optical disk device according to claim 47,
wherein each of said block areas includes 16 sector

15 areas.

52. An optical disk device according to claim 47,
wherein said optical disk is rotated and divided into
a'plurality'of zones in the radial direction of a data
area on said optical disk and the rotation speed of

20 said optical disk is set to different values for the
respective zones.

53. An optical disk device according to claim 52,
wherein available sector areas are provided for the
respective zones and said block area can be constructed

25 by a preset number of sector areas even if a sector
area with defect is skipped over in units of one sector

area.
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pLuraiity of sector areas in each of said block areas, 20 ski ppi ng

over a sector area with defect in units of one .sect ot “dred bBased .on
address data recorded by said " recordi ng means ands§ hen'repr édirci hg
the recording data and error correction data frdm a*next sector *~
ar ea. 32. An optical disk device according to claim31, 25
wherein address data in said address field is 2° physi cal address
which is previously recorded and constructed by an un-rewitabl e
enbossed pit.

B 54. An optical disk device according to claim 47,
wherein said optical disk is provided with (i) a
primary defect list recording area in which a list of
address data items of said sector areas with a primary

5 defect is recorded, and (ii) a secondary defect list
recording area in which address data of the first
sector area of said different block area is recorded in
association with address déta of the first sector area
of the block area containing the defective sector area

10 with a secondary defect.
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qddréss is recorded in said recording field. 34. An optical
di-sk device according to claim 31, 5 wher ei n address-dat g r.ecordet.in

saird address field is an un-rewitabl e physical gddriess, ghe:<: :
un-rewritabl e physi cal addresses are sequential by atl ocat¢d on vai d
optical disk, address data recorded in said recording : fieldis a
rewitable | ogical address, and the rewi - 160 tabl e | ogi cal addresses
are allocated on said optical disk while a sector area with defect

I s skipped over.
ABSTRACT

In this invention, in an optical disk on which
data is to be recorded in units of one ECC block
constructed by 16 sectors, dummy data is recorded at

5 the manufacturing time or at the initial time such as
the application starting time, then the dummy data is
reproduced to determine a sector with primary defect,
the address of the sector which is determined to have
the primary defect is recorded on the optical disk,

10 and at the time of data recording, data recording is
effected in units of one ECC block while skipping over
the sector with the primary defect. Further, in the
optical disk on which data is to be recorded in units
of one ECC block, data is recorded at the time of data

15 recording other than the initial time, then the data
is reproduced to determine an ECC block having a sector
with secondary defect, and data of the' ECC block which
is determined to have the sector with secbndary defect
is recorded in an ECC block which is separately pre-

20 pared. Further, in the optical disk on which data is
to be recorded in units of one ECC block constructed
by 16 sectors, dummy data is recorded at the manu-
facturing tiﬁe or at the initial time such as the
application starting time, then the dummy data is

25 reproduced to determine a sector with primary defect,

the address of the sector which is determined to have

the primary defect is recorded on the optical disk,



in units of one sector area. 35. An optical disk device

according to claim 31, wher ei n each of said bl ofk; dreas-i ncliudes.16

sector 15 ar eas. 36. An optical disk dEvine:arcorﬁPﬁ?:td
~claim31, wherein said optical disk is rotated afd ‘di vided into™

a plurality of zones in the radial direction of a data area on said

optical disk and the rotation speed of 20 6%3i d optical disk is set to

di fferent values for the respective zones. 37. An

optical. di sk device according to claim 36, wherei n avail abl e sect or

areas are provided dfy t&ording id SPEAHLAE APNES AL VAL B@EH &R can

be constructed
while skipping over the sector with the primary defect

at the time of data recording, data is recorded at the
data recording time other than the initial time, the

5 data is reproduced to determine an ECC block having a
-sector_with secondary defect, and data of the ECC block
which is determined to have the sector wifh secondary
defect is recorded in an ECC block which is separately

prepared.



25 . by a preset nunber of sector areas even if a sector

With defect I s skipped over in units of one sector

33. 38. An optical disk device according toscla|n131a epver
wherein a defect list recording area in which a list of ™

itens of the sector areas with defects is
sai:d optical di sk.
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5 ° ' 39. A repl acenent processing nethod for an optical di sk

whi ch has tracks arranged in a concentric or spi ral. farnrfqe dat a-,
recording and in which a format ‘having a plurality:6f isutce$sive. ™,
sector areas each having a preset- track |ength antt i ncl adi ng am "~
address 10 field for recording address data indicating the posi-

tion on the track and a recording fid(jff¥8recording a recording
data is defined, and the recording data recording is effected in
units of one block area containing a group of a preset nunber of
sector areas 15 anong said plurality of sector areas and including

an error correction data recording area in which error correction
data itens used for reproduci ng data :

11

ECC BLOCK




recorded in said preset nunber of sector areas are col l ectively
recorded for the group of said preset 20 nunber of ;Sect’'er dreas, , -..
conprising the steps of: successively recordtng:data Jmtp a =
plurality of successive bl ock areas on said optic¢al®disk at” the™
manuf acturing tinme or at the initial time such as t he application
stafting tine, and in a case where 25 data is sequentially recorded
into said plurality of sect or g/ggs of each of said block areas,

ski ppi ng over a sector area with defect in units of one sector
1
) : ,r/
[ 1.5

LEAD—IN EMBOSSED DATA ZONE .
AREA Y " REWRITABLE DATA ZONE |
\ (DEFECT MANAGEMENT AREA) ——__6a
' ~N
ECC BLOCK
| ZONE
ECC BLOCK 0
I J
|
!
B
DATA
AREA# ECC BLOCK

REPLACEMENT BLOCK

REPLACEMENT ECC BLOCK

LEAD-OUT  AREA +~4
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54 area and then recording data into a next sector area;

successively recording the recording data and erPQF'GéﬁrQCtﬁon data
into said plurality of successive bl ock areas &n:sajd:; sopt fcal: &) sk
at tinme other than 5 the initial tinme and sequentially recording the
record- ing data and error correctlon data into said plurality
of -sector areas of each of said block4?ﬁg reproduci ng the
recordi ng data and error correc- tion data recorded in said sector
areas of each of said 10 bl ock areas;
ROTATION | NUMBER OF
SECTORS
SPEED(Hz) | PAR TRACK
EMBOSSED :
= DATA ZONE 37.57 18
gg‘g REWRITABLE DATA
—1 <t | ZONE (DEFECT 39.78 17
MANAGEMENT AREA)
ZONE 0 39.78 17
ZONE 1 37.57 18
ZONE 2 35.59 19
| : : 10a
I A
DATA | [ |
AREA | | |
I | 1
! 1 1
I ! I
I 1 I
I | I
| | I
| | I
3W -~ ZONE 23 16.91 40
LEAD-OUT AREA 16.91 40

FIG 4



cpnpéning the reproduced data with the recorded Ihe recording data

and error correction data to deter- m ne a bl ok zar ea contal ni hg~a
def-ective sector area; and 15 recor disngd “t fe ir ec@r di:ng, .« -
data and error correction data in a different block area which is.
different from t he bl ock area containing the defective sector area.
40.- A replacenent processing nethod ag£pgding to claim39, wherein
address data in said address field 20 is a physical address which is
previ ously recorded and constructed by an un-rewitabl e enbossed
pit. 41. A repl acenent processing nethod according to
claim39, wherein rewitable add/Z2BYTE8 a which is a 12BYTES
A A
2 N\ 0
( ERROR | |
SoC3O% DETECTION ECC 2
CODE SECTOR 1 (LATERAL) T
ERROR '
?ECEOR DETECTON ECC 2
T
CODE SECTOR 2 (LATERAL) | (&
2
8< ! I
7] | |
=t | P
| I
| |
ERROR )
?ECIgR DETECT ION ECC é
~ 3
2
ECC 2 (LONGITUDINAL) -
J
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| gi cat address is recorded in said recording field. 25 42.

A
repl acenment processing net hod accordi ng - to clarﬁfﬁgf;ﬁﬁéréin, “et
address data recorded in said address field is antunirew it dbl’e_:
physi cal address, - 55
the un-rewitabl e physical addresses are sequentially al l ocated on
sai d optical disk, address data recordggls in said recording field is
a rewitable | ogical address, =
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and the rewitable | ogi cal addresses are allocated on 5 _, _.said .optu:al

disk while a sector area with defect is sklpped Qveﬁ L uRits L of”
one sector area. 43. A repl acenent processing “net Bod apcqrdhng
to clai-m 39, wherein each of said block areas includes 16

sector areas. 10 44. A replacenment processing nethod according
to-claim 39, wherein said optical dlsk7)f%rotated and ivided into a
plurality of zones in the radial irection of a data area on said
.optical disk and the rotation speed of said optical disk is set to

15 different values for the respective zones. 45. A
repl acenent processing nethod according to

SYNC FRAME e SYNC FRAME o
-« -
32CHANNEL 1456CHANNEL. 32CHANNEL 1456CHANNEL

BITS BITS BITS BITS
(2BYTES); (91BYTES) |(2BYTES); (91BYTES)
el s o 3 - >
Y| svo |zERo FRAME | sSY5 |FIRST FRAME
SY1 SY5
SY2 : SY5
SY3. SY5
SY4 SY5
SY1 : SY6
13 SY6
rows| | _SY2
SY3 - SY6
SY4 SY6
SY1 ' SY7
SY2 | sy7
SY3 SY7
J' SY4 SY7
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claim 44, wherein avail able sector areas are provided for the

respective zones and said bl ock area can be constyici €d- by a preset
- nunber of sector areas even 20 if a sector area wihidefect iis sKiipged
over in units of one sector area. 467 K'repl acément *
processi ng nmethod according to claim 39, wherein said optical disk
Is provided with (i) a primary ﬁfgect |ist recording area in which
a 25 list of address data itens o§ said sector areas with a
primary defect is recorded, and (ii) a secondary defect |ist

recording area in which address data of
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56 R the first sector area of said different bl ock, ar.ea S

recorded in association with the address data of : sthe first sectef
area of the block area containing the defective Séctor area wWth-a
secondary defect. 5 47. An optical disk device for recording
dat a on an optical disk which has tracks arranged in a
concentric or spiral formfor data recg/pgng and in whi ch a format
having a plurality of successive sector ~ar ga a'&""ﬁ'a"c"ﬁ lhavi ng a preset
track | ength and incl uding : E —
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10 -‘, an address field for recording address data indicating, t he

" >

pesition on the track and a recording field for ¢ recqrdrng & . Ted
recording data is defined, and the record- i ng: détaarecordlng ts*

. effected in units of one block area containing a group of a preset

- nunber of sector 15 areas anong said plurality of sector areas and
i nel ud- ing an error correctitqy ta recording area in which
error correction data itens used for produci ng dat a recorded in
sai d preset nunber of sector areas are col l ectively recorded for
the group of said preset 20 nunber of sector areas, conpri sing:

~.first recording nmeans for successively recording 6a the recording data

and error correcti on dat aDERECT MANAGEMENT AREA P

PRIMARY DEFECT LIST
(PDL) | T~

SECONDARY DEFECT LIST
(SDL) T~ 16

FIG 10
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a pIurallty of successive bl ock areas on said optical
nanufacturing time or ‘at the initial time 25

L]

_ . ( such- as M
starting time, and in a case

correction data is sequentially recorded into said
sect or

57
each of said bl ock areas, skipping oquf3

in units of one sector area
( START ’

vvvvv

hte apptlcatron

where the record|ngadaba andterror..

plurality of
areas of

sector area with defect

DETERMINE SLIP REPLACEMENT PROCESS

AND CONTROL RECORDING OPERATION FOR
EACH SECTOR OF DATA AREA OF OPTICAL
DISK BASED ON DUMMY DATA

~ST1

>¢

CONTROL READOUT OF DUMMY DATA FOR
EACH SECTOR

~-ST2

ST3

DETER-
MINED PRIMARY DEFECT
(INITIAL DEFECT) IS OBJECT OF SLIP
REPLACEMEgT PROCESS

ST4

DETERMINE OCCURRENCE OF DEFECTIVE
SECTOR AND RECORD PHYSICAL SECTOR
NUMBER THEREOF AS DEFECTIVE SECTOR

ST5

PROCESS
FOR CHECKING ALL SECTORS
OF DATA ARE? COMPLETED

ST6

CREATE PRIMARY DEFECT LIST AND
RECORD LIST IN REPLACEMENT

MANAGEMENT AREA OF OPTICAL DISK

NO

=

( END ’
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and then recording the recording data and error correctlon dat a

I"at 0 a next sector area,; 5 second recordi ng-ieang fgr‘:; v Talt
successi vely recording the recording data and errar,COrreéjié ndat a
into said plurality of successive block areas o said
optical disk at tine other than the initial tinme and sequentially
recordi ng the recordi ng data and erroL ﬁg correction data into said
plurality of sector areas %é of said bl ock areas;
reproduci ng neans for reproducing the recording data and error
correction data recorded in said sector ar of each of said bl ock
areas; 15 det er mi ni ngfmeang® f or conpa g tfhe recording
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data and error correction data reproduced by said reproduci ng neans

with the recorded the recordi ng data and error €0f¢€efion-data €0
determ ne a bl ock area containing a defective sector:area imttr:z :
~defect; and 20 third recording neans for recordi ng data“and” erfor
correction data in a different block area which is different from
the bl ock area containing the defectigg/ sector area. '
48. An optical disk device according apain147, 25 wher ei n addr ess
data in said address field is a physi cal address which is
previously recorded and constructed by an un-rewitabl e enbossed
pit.
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58 }. | 49. An optical disk device according to claim47,

wherein rewitable address data which is a | ogical vTro gddress 1s .
recorded in said recording field. 50. An optical: di skydevieg-
according to claim47, 5 wherei n address data recorded in said address
field Is an un-rewritabl e physical address, the un-rewitable

physi cal addresses are sequentiallyzﬂlj¥€ted on sai d optical disk,
address data recorded in said

N
/\—"’I\_-— =
- Yy 1 1l - 4
f Y7,)
= =~
kS :
& £
5| :
=P 2
S o |
Q5 o
o | & L LO
o | !
=4 I DU 1 —
%)
UJ P
Clx ~z
S’
5| 8 L
r =
%)
3|8 =
2|9 3
4E - oE
}; -7~ /EAE EI_—-
- > w | O T =
c|® o« (] (7] QO
M e & a|= e
3 = —~
S| hg g gle (58
D@l [ 1 e ! = B
SR 1= SANN\N uu— N B NNNNN\N PN
: A .
" |2 T Y By
<] N VT 0= o =88
wn y g K]
b 5 2F
~|E . o 2E
g— — m
@ Y=
: & o=
c = &
Sl E S
g|= g o=
- | L — .
mm Faa]
£ 'z
Llio
Yee VL 1 \
A y L
’-'\-__: ’-——\/



recording field is a rewitable |ogical address, and 10 the rewitable

| ogi cal addresses are allocated on said opti cal :"di skxWhi*l e g sector
area with defect is skipped over in units of one sectol arear’z": °
.51. An optical disk device according to claim 47, wherei n"each of
isaid block areas includes 16 sector ar eas. 52. An

~optical disk device according to clalfsﬁi wherein said optica
‘disk is rotated and divided into % plurality of zones in the radial"

‘direction of a data area g sorg=opti cal disk and the rotation
speed of 20 said optical diskris set t¢ different values for the
%’ .
respective zones? = Y
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53. Am optical disk device according to claimb52, .. Wherein_ ayailable

sector areas are provi ded for the respectlve zgnes and‘satdvblnck

area can be constructed 25 by a preset nunmber of sector- grea$_even rf

a sector area with defect is skipped over in units of one sector

ar ea. 59 ' 54. An

optt cal di sk device according to clajﬂg47 wherei n said optical
"disk is provided with (i) a /18
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prunany defect list recording area in which a list of __  _, _.address data
i tems of said sector areas with a prinmary 5 def ect lics irecorded, and

(i) a secondary defect |ist recording area i nSwiicly addr.ess :dat.a

of the first sector area of said different block area is recorded

. in association with address data of the first sector area

- of "the bl ock area containing the defef}iyf sector area 10 wth a

- secondary defect. /

3 (: START _:)
{

SUPPLY RECORDING DATA OF SECTOR UNIT
HAVING ERROR CORRECTION CODE ATTACHED {~-ST10
THERETO TO DATA CREATION CIRCUIT

y
READ OUT PRIMARY DEFECT LIST AND
SECONDARY DEFECT LIST RECORDED IN
REPLACEMENT MANAGEMENT AREA OF OPTICAL
DISK, RECORD THEM IN MEMORY,DETERMINE | o711
AND RECORD PHYSICAL SECTOR NUMBER
(PRIMARY DEFECTIVE SECTOR |S SLIPPED
OVER) OF EACH SECTOR FOR ECC BLOCK
BASED ON PRIMARY DEFECT LIST .

Yy

ROTATE OPTICAL DISK AT ROTATION SPEED |
CORRESPONDING TO ZONE IN WHICH ECC  |~ST12
BLOCK TO BE RECORDED |S CONTAINED

!

RECORD DATA OF SECTOR UNIT
(SLIP REPLACEMENT PROCESS) EACH TIME | _s713
PHYSICAL SECTOR NUMBER CORRESPONDING
TO SPECIFIED PHYSICAL SECTOR NUMBER

ST14

CARTRIDGE
'PRESENT ?

CARTRIDGE
OPENED AT LEAST 7
ONCE ? gsggggéNE THAT

> NO /JST17

ST16

) FOR CHECKING
READ OUT DATA FOR EACH RECORDING DATA 1S
SECTOR OF ECC BLOCK UNNECESSARY AND
TERMINATE DATA
% RECORDING PROCESS
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REPRODUCE PHYSICAL SECTOR NUMBERS
RECORDED IN HEAD PORTIONS OF
SECTORS SUBJECTED RECORDING
OPERATION, AND DEMODULATE AND
REPRODUCE IN DATA FIELDS OF SECTORS

L~ ST18

'

DETERMINE OCCURRENCE OF SECONDARY
DEFECT AND DETERMINE 1T AS OBJECT
OF LINEAR REPLACEMENT PROCESS

~ST19

!

LINEAR REPLACEMENT PROCESS

~-ST20

'

UPDATE AND RECORD PHYSICAL SECTOR
NUMBER (ADDRESS OF DEFECTIVE BLOCK)

OF FIRST SECTOR OF DEFECTIVE BLOCK
AND PHYSICAL SECTOR NUMBER

(ADDRESS OF REPLACEMENT BLOCK) OF
FIRST SECTOR OF REPLACEMENT ECC BLOCK
IN SECONDARY DEFECT LIST OF MEMORY
AND TERMINATE DATA RECORDING OPERATION
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(57) Abstract

In an optical disc on which data are recorded in units of an ECC block having (16) sectors, during an initial period such as doring the
manufacture or at the beginning of use, dummy data are recorded, the dummy data are reproduced to detect initial defective sectors, and the
addresses of the initial defective sectors are recorded on the optical disc. Data are recorded in units of an ECC block, skipping the initial
defective sectors. In such an optical disc on which data arc recorded in units of an ECC block, during data recording in other than the initial
period, data are recorded, the data are reproduced to detect ECC blocks having sectors with secondary defects, and data of the ECC blocks
containing sectors with secondary defects are recorded in separately prepared ECC blocks.
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