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(57) Abstract

An optical disk having a plurality of substantially concentric tracks, each of which includes a plurality of
segments each com; ‘i?dgaservo area ARs provided with servo pits for giving servo information to 8 disk drive
and a data area ARd. Identification marks SGM, ADM, STM!, STM2 are recorded in the servo area ARs. The
identification marks SGM, ADM, STM1, STM2 provide information for identifying the respective segments depending
on the recording position in the servo area ARs.




Therghgasﬁgi herto been known an optical disc systemfor
rec@ [ roduci ng various data by scanning a concentrically or

spirally extending track on the disc by a |aser beam in which the optical
disc is driven at a constant |inear velocity (CLV) or at a constant

angul ar sEeloRy L [ CAW] 1R of &b o5 AN/ hepr 9dvchngy it Beddat & Hhpre has al so

been known an optical disc systemof a continuous servo systemin which
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the trac a sanple servo systemin whi ch tracking contro
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di screte servo areas fornmed on the track. Anong known types of the
opti cWO96i06#33, there are a recordable RAM disc, suchrarIposiaapsry-only
ROM disc, a wite-once disc or a magneto-optical disc (MO disc) and a
so-cal led partial ROMdisc having both ROM and RAM ar eas. An opti cal
di sc system handling such optical disc, is configured for reading the
paranmeter information for the nmedium recorded on a phase encoded part
(PEP) provided on an inner rim of the optical disc as prescribed in | SO MO
5.25 inch standards and for ragadigg thg control information fromthe
control track
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2 based upon the control information for carrying out the control

operation responsive to the control information. Wth the continuous
conpoWQ@ B6/8648%0 system (CCS system standardi zed in | SO, PCEIPS/NEE2 | S
affected by data per se. That -9 -

ROMT « A7 2 ¥ FA5NTL 3.
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is, if data recording density is increased, systemclocks can be

r epr oduwedmenicads i ncreasing difficulties, such that it becoRESIPHAGBZ LI t t o
achi eve high recording density. Bes+ Qes since the groove and pits nust
be cut sinultaneously, it is difficult to produce a ROMdisc or a parti al
ROM di sc. In addition, wi th the conventional optical disc, a

dedi cated decoding circuit has been required for reading out the paraneter
i nformati on recorded on the PEP. Since the PEP |acks in the address

i nf or mat@ a5 §Res-phck ul HoTi ¥i Bnkcankiol feXg Fent if e UFSEicer XHE BPEP

and the recording area for data per se are
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different in formats, the two areas need to be demarcated from each other

V|a a It is therefore an object of the p ention
Vg(?’ﬂ@“’an optical disc of a sanple servo gﬁﬁ?&%?mg%l gh

capaC|ty and hi gh performance, and‘a4dTiving systen1therefor It is
anot her object of the present invention to provide an optical disc in

whi ch the paraneter information can be read w thout requiring a dedicated
decoding circuit and in which the pickup position can be identified.
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gﬁzggﬁzz&;g;; the Invention The present inventign rovidﬁigggfoptica
substantially concentrically exterd§rg tracks, each track including a
plurality of segnents having a servo area having servo pits giving the
servo information to a disc drive
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and a data area. There is provided a discrimnation mark giving the

infoéﬁi? for identifying a segnent by the recording p n the
serv Phg&s Wth the optical sc of the present |nveﬁ?%g@@8

segnents include a data segnent fdt “recording user data and an address
segnent for specifying an address of the data segnment. The discrimnation
mar k di scrimnates the data segnent fromthe address segnent. Wth .
the optical disc of the present invention, a sector is
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formed by a plurality of segnents and a segnent at a |leading end of the

sector i gyh9§hédssi ed by the discrimnation mark. Wth tpergpédifigss di sc
of the present i1nvention, a sector is _forned by a plurality of segnents
and a segnment at a leading end of the sector and a directly previous
segnent are identified by the discrimnation mark. Wth the optical
disc of the present invention, the segnents include a data segnent
for recording user data and an address segnent specifying an address of

the data SeHmnly W9 » % B\ 31 VEL THRPRIFER B igke P a sector. The
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and the address segnent may be discrimnated fromeach other by the

discrinaﬁiys rk and the segnent constituting the Ieadiqqn. t he
sector an koﬁgssgiar ectly previous segrlegt_ may be lﬁangJsz
4 discrimnated fromeach other by the discrimnation mark. Wth the

optical disc of the present invention, a segnent

BOF—5T )7, BLABY*RTLEAF « THEARRS 1
T3, |

i, ARHCEDET + A/, REBCALARTS B HH
DES 'y IRTBREN, £ 9 IRREABNF 1AL FS LT
KR+ 59— KWBESXIEY— KV oy FABI SN EF—HT
Tl F=FTYTHLABMBOEY AV FXBREN, LEN
HOLZAY I, BFT v 7ORBFACBT A — (I8 CHK
ENERF— VTV TZPRZFLVABBNERENZTF LA LS R
YhE A—F T INRBENBETF ST AY PR E AR, A
AREHFORABO LT 9 2L, ARBEBOUBDO LT v 2 LD F
—FINVTFR, FV—a—FTCRINEAF+ THEAFRE SN T
WAAF A THHEARFBRENT WA LE2SBET 5,

Ric, ERAIZ. AT (A I EBBTHERT + A VRBEE B
VT, LBRXF ARSIk, REOCALARTHIHABOFS »
XHEREN., E§FT v JRRENEFRF 4 RAIKIA TR B4
—HWBEERXABY Ry FPEABI LN AY—HZI YT L, 7
SIYTAORZUBOLTAY P HBBREN, LRF—HT Y7
A, LBY—FT )V 7EBY I RBHERL-TEDOEY A Y b
PRI T OIMBE S ASHMA T - VA RREATR, LERF «
AVEHERIE., LEXTF+ AV CRBESN BB+ B4 T 584
FRE LRBEFRCI-TLRBAY -0 bBLE S B4
EBIEHLT, F+7 7Ly sy VRBEKCE->T, LEBRH~Y—2
DHBE*RETIRETIRHUFRE, LERHTBORBBERE
ETVT, TOXY A 2R TIRHFTRLEBAAC L2 8
R



directly previous to the segnment at the |eading end of the sector is
or ovi deb an Gpt 1 cal iS¢ having a pLigality of substantially oo
concentrically extending tracks, each track including a plurality of
?ﬁ?gfﬂéfigﬁviggaadfggvgrﬁcga arggingnze;vgaF;tng;Yin?ntaﬁiiﬁrrﬁe segnent s
are made up of address segnents arranged at the same positions in the
radial digesti ok £ 83 He t ZDEKET find: Badt ng A Be 2d@ s HnftoFmat Rofr
HEBILCBVWT, LEXT+ A7, REHCRALARTHHIHEK
DEI v IFBREN, BT 9y FRRENEBNF (ALK TAT
KR TE Y- HERES XD —HE v PRI SR —HKTY
TE, F=F92 V7oA PEEBREN, B,
LRF -V IVTOEBRE-FOBECH—Sh TV FA b)Y
THEREIONTED, LEXT+A/)BHEBEBX, LEXT «+ X7
NOETF— Y EBETHILELEODRLEREXT 1 AT -5 28E8T D
ERBEFRE, LEERBEFRCELVLRNVOBERS AT —-X
BREBELVLARNVOERBRNRN T -2 52BN T—-FEFRE.

ERINDIT—IVE2LERERFPEFRCHRBRT ST —IEFR
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x %,



recorded in said data area, and a data segnent for recordi ng user data,
and in which the address information is recorded in the address _seqnent in
the gr aWQWM43%present ation using a region of five cl ockE TIPS 1y ¢
information. The clocks are generated®y a disc drive based upon the servo
pits. The present invention also provides an optical disc -having a
plurality of substantially concentrically extending tracks, each track
including a plurality of segments having a servo area having servo pits
giving the servo information to a disc drive, and a data area, in which
plural segnents are nmade up. of address
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segnents forned at the sane position in the radial direction of

each track

and haviwg %e433ddr ess information recorded in each data apeg/oslogsgat a
segnent for recording user data. The¢; address information is recorded as

bits in 4-bit gray code
representation in a 11-clock area of the clock signals in said

vy FERTETH 5o
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address segnent, upper two bits in the four bits corresponding to 5 clocks

by the gray code representation and the |ower two bits corresponding to 5

cl ocks V%ﬁ%’ﬁé‘%ray code representation, and one clock thePeH 82 The

1-clock area has a pit formed therei b2when the pit representing the upper

two bits in the gray code representation and the pit representing the

| ower two pits in the gray code representation are at the shortest

di stance from the one-clock area and when one of the pits is at the

shortest distance and the outer is at the | ongest distance fromthe one-
R22i, LEGCPEIS/RA IO R—-JVEZSSODGCPHERD

WEE*RTETH 3,

M23i@., LEGCPLYAYFOR-UESTOGCPHHED
ABEERTECTH B,

243, LEGCPEYAY bOR—-—JEBS8ODGCPHRD
MEERTRTH 5,

M25ik. LEGCPEYAY OR-—UESODGCPHBOD
NEERTETH 3.

ﬂzem‘iEGCP&VﬂVF@&—V%%lO@GCPﬁ#
OHEERTETH 5.

H27i. *RACRIXT+ A/BEHEBOBRERT 7O v
YRTH 5.

H28ik, LRXAF+ AVEBERCBY ST +—HAD3A&
EROUBEBATIRTH 5,

B2oik., LRXF+ A/BEBERCBIE Y+ TV hOFR
ERFESEBOG /0y yRBERONBTRDOF ST Y ¥ 7 ¥
LIV EFREILI VY F+—+Th B, .

B30, tLEXF+ R /7EHEBCBI IR/ FLEES LR
BhRRZS VT VLABEROBRERT 7Uy JRTH 5,

31, LRBRAISVTNVABBBORIS YT VF—T NV %
RIRTH 5. |

RRERETI2-DORROTE



cl ock area. Wth the optical disc of the present i nventi on, pl ural

servo (bhlogngds§ recorded in the servo area so as to have apciR9sMisseVo

cl ock signal's and a di stance of not _Ieiés_than 5 pits. Wth the optical
di sc of the present invention, scranmbl’8@ and NRZI converted data is
recorded in said data segnent. Wth the optical disc of the present

I nvention, a pre-wite area having data of a pre-set polarity recorded
therein i's provided at a | eading end of a data area of the data segnent.

With the gptical, ey By BPPEERE0 2 R B maL M- W nim +
5.

FF. ARBERDIXETF A AIDT =T v PED2VTRHAT 5,
ERBKCEBIET « A2, Y—YCAV., BED. ¥ #—&
FROXKF + A2 Thb, b, FRPLEFEIXRTF+ A2 ELLTHE
AEEADROMT + R/ L EBRTEAMOF + AL £ AL H BB
T35, B, BLEELAVERIEF AR L THBOAST*
RALTOW3bDET 3,

ERPBUFEDIRTFT+ A7 AARBIECRTEOE, FF v >
LA#14000%7AY b (RFAY h0O~kXAYF13989)
K2MEhTBY, Z0OFAYIMRT7TFEFLVLAZYAYFASEGE
F—-5E¥AYFDSEGKAHEESh 3,

FEVAEYAYPFPASEGOE IS v I ERF+ A2 DS Y
TVEFARCBYA2MBRBTI DL T 9y 2 BESLY Yz
VABKBTA3LBENB I bbb/ AV N EBSATFHY v P&
DEBENTHWE, Thbb, HEMBCESOTED F1 250
FREBCY»y PP EBREATHSE, ZO7FLAEZAYFASE
GR14ZAV I EBREHFEL, P59y 7 1ATI00BEET 3.
ZFLT, BSKRTELIK, 37 FLVALZAYPFPASEGHS
KDF7RFLVAELYAYFPASEGETH1IIL—LTH-T. b5
vy 71 RT1007V—0d%, EHMTH2O07FLRA&Y A
PASEGOM®D1I3 AV IRF—F XA IDSEGLL
5. F— Y AYFIDSEGRIABTI1300YAY b3,
T, B YAV}, 2164 —HIUy I/ HDITYTTHERS
h, 244 — K209 7 H9DY—HILYTARs&192%—KJ
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area having data of a pre-set polarity recorded therein is provided at a
trailing end of a data area of the data segnent. The_present '
i nvent iR ISOEB3pr ovi des an optical di ¢ having a pluralit JCEHPs/01682
substantially concentrically extendrng tracks, each track including a

plurality of segnents arranged in the sane

Oy 730F—F¥LTYTARAENORB, PRKLAELZY AV FA
SEGTH. L®F—YIUPARIHNZFLAZYTARda &
L—¥H@IYT7ARdD 5% 5,

MOF+ R/ DBERSVWTEHZA~R2EAS8EL TH BT 5.
$—HKIYZ7ARsKiR,. I2A~R2EKRT LS. Th ¥R
2H—RITy V) HDELO3BEOY vy FPa, Pb , Pcae
NSOPLANSY—KI Oy VRO RABANTTFOREBEINT
wWakeEbic, 670y 763025307#—177\41"/7’»1').7A
RfsdaEIohTwi,

ZO&SI, ¥y—KIYTARsOV > +Pda, Pb, Pc¥k
ENENR2Y - K IO v Y HDRELFTBEILEE-T. Yy b
BRENTORVEBITEDBIT—BINP R LY. F 4R
REBIIBETEIT A » PEFRELBT A ENTE B,
5. P/ ABIK, Yy hPb, PcSRFESHEELT
BEShBhHh, Yy bhPb, PchrbB&L&LARFESCESL
T b v F U Y9 —RES RV OEMY -~ K EREEELTER
TR LNTEICED, E5K. ¥ v hPa, Pb, Pcodi
OHMBEFEMMU LE T Lic&k-T, E¥ v FPa, Pb, P
CHALBESNARFESMOF— S FHEBHTMET B L
HTED, LBy FHOF— 5 FH IS TAHRIE. &Y v b
Pa, Pb, PcOMMES Y —Rroy s bRTC L2082 L
AV

ELT, 11 ~12%0y 270MiCtBTSIB2Y v bPDbEI
B~1770y /MM BTISESY s FPcil. ThENLST
P I DR IN LT AIDEBHBEREL 4 LT v s GFR



6 radial direction relative to the track and having a servo area having
servo pwo9646433ng the servo information to a disc drive, BOUJIRISKISS2 ar ea,
in which the optical disc is divided gmt-o plural zones each having a
uni form nunber of sectors by setting the relation of the nunber of servo
cl ocks SCKseg per segnent and the nunber of data cl ocks DCKseg per
segnent, wherein Mand N are integers. Wth the optical disc of the
present invention, the nunber of servo clocks SCKseg per segnment is set to
SCKseg BNBIc@r iy + TIWKE v FTHH->T, ZThbODE v MP D,
Pch6bBELARFESOREBHEOCZIRED PSS vF LS
—HHESERXD, . H290%2BLTHEAETIHELIC. ThbH
DY vy PPb, PchAbLbBFAELLRFESOTMBEBIOREEDE
LIV Yy—Froy /o EERELER, X5, TOREER
EMETBILREEID I v Xy VRBICEFELRZOVI Oy S 614
LEE R RN |
Fh, Y-HITVT7ARsOBEDIEDH»ZE1ILy FPald. 20
NBICX>T, TOLTA IR TZ7RVALYAYFASEGTdH
5T LERTTFVAT—JADM, 20V AV IR Y%
RO/ AV THHILERTELIOLIIT—-2STMIL., &
DEITAIE L IIORBRAOEL S A PTHEIIELEERTEZD
752 —-2STM2. R, LBEOVWThIZLHESLRZVWEAD
E¥AY Y-/ SGMKAES h 3,
SOOIy PPald,. I2CRRTEIK3I~4r0y 2HM
CKNBTIBEETFLVAY—2ADM,. R2DIERT L4 ~
S/U Y /HMCHBTABACBE IO IY~T—-ISTMI, X
CERRTEIKS~670y 7R BTIHBIEE20L
FPI—/S8STM2E%%, BB, 87 I0OMEUEBIR. R13%
BRLTEBRRET D, LEFIVy FPaklihrR&hdE®BIZ. A
ARRIERTLIIE, EH4BAERB T LDLEFEF 771 >
YA NWNTF 1T a ERNLST. BELARFESHRERAREEE
EMEIBAT 2 a VERARBDIILRE K-> TRAUT B ENTE B,
CHDEXIKY—FKTV7ARsSODBDEHBIE1IY vy FPaick
D7FVAI—-—ADMRIBBELIOL I IT—ISTMIRUE?2



Wth the optical disc of the present invention, the next zone is started

fromt gnent even if there is a redundant area in éﬂﬁ ! St
segnent ﬁgg&@%ﬁe and the start segnents of the respecti'veP %&F%z
arrayed at the sane radial positions.16 - The present invention al so

provi des an optical disc having a plurality of substantially
concentrically extending tracks, each track including a plurality of
segnents having a servo area having servo pits giving the servo

oM SN Y e s Ry MM E 5 A5 0T. oS EERE

P EFURR LT v LT RLARRBLELTE b,

£, TKLALYAYFASEGKHR., B4LRTES . 7
(RY DI T NI HOUERBELTI O s hO RSy 57 K
L2 CAM), C(A2), CAB8), CAL] 20X YF+ (P)
PoEBTIELAT—FKACC, EbK., ¥V 2v s e LEAOD
GEWBEE LTIV —-L7FLUR CFM), C(FL) 264371
—A2—FFRCHAZABAZL—a—FERTFHE v b T8
REnTw 3,

ER7742RAI~FACCH., 1BE sy FOFS v 27 F L R
4y P SO LB BLAT, BAKRF YL —a—FF—Fick
TP T VEREAM=15~12¥ > (MSN) #5A2=
11~8¥vh (2SN), A3=7~4¥ v b (3SN), AL
=83~0KshF (LSN) OMKFS. OBk, 4V FORT
MY b5 (1) THBLEE0H, AD4¥ » hEHLTI OBH
EWo LT B, CHiCEY, MEFTS L5y JMEBOTC A
BDT I EAT—FHRIAF =Y LEBELAECE S L T OB,
k. AYF 43— KRT7IEXI—FOU y FEBKE > T
-74WL. £¥V—7C15, 11, 7, 81, (14, 10,
6, 21, (138, 9, 5, 1); (12, 8, 4, 01 Eliik;'f
XTI OC s hOBRFBROLELERDZNYF ¢ F WMot i
REERT S,

CODEI3K4 Ly PORTHNY vy b T1] CHBLEDR, XK
DAV Yy PER LTI OBBE Mo flE LTHETL LS » 4 1
KBWTIREDT L ATI— KN LAY =Y LOERLAOVE S



and a data area, in which the segnents include address segnents arranged
in the w@Roksd 2l direction of the track and adapted forpteQpssiings:zt he
address i1nformation in the gray code fqpresentation in the data area, and
a data segnent for recording user daga, and in which a nedia information
area in which the nedia information coded in the sanme gray code
representation as the address infornmation is recorded in a data area of a

portion

. KB bik&-T, #RO1 /0y /) HOERCH LT LB 2 Y
y hOD YV —a—FERFEY Yy PELETFTRH2Ey POY LV —-a—-F %
EFVU oy NENREERCHE (0 OBAE. —FABREERER
LOiFrREERKCSS (Fl OBAl, LEPRO1 YOy 2
SOEBY 9 FABRSNZ0T. LEPRO 170y 7 HOER
KIUTPNFACERTEIT—BERST, 74 27N H
BORNEH—ELT, BEEOF+ A/ REETEET B &40
< # 5.
tZT. H5KIREE7 IV LAI—FACCO—BERLCTH 3.
£, JVU—Aa2—FFRCiZ. 7KVAXZ¥AYFASEGOD
YUY s N AORETEDE I L~ AR ERTEY 5
DIV—L7FLANLEFA4L vy 32 bFbhT, 20 L4
Py hPFM=T7T~4¥v b+ (MSN) LT84y hLM=38~0 "
Pybh (MSN) X EROT7 e Ra—KERLFETY L —a—
FltShTEBENh3, COTL—Lra—FKit, 8¢ » 2 OWHE
PREBTE3Y, RBERRZOBER7Z7FLVALYAYFASEGO
HO~00FTLAIFEELRL,

nB, LRY—HIYFZARSODT+—HAH$>TIVIZYTAR
fsi, 35— BMLEANABITH-T, XF+ A/BHEBICS
WT. T4+ —HA¥—#, Y)—KAT—APC (Automati
c Power Control), RFESOIS Tl %ET
IDICABVWLHNE, THhHDODURBOLDLDOEREBY YTV ADI
BrERMCBET S LIEMLLL0. BH—HoOv s v+ L
TOEMFFRENBE0T, COEBAMb-2BATHLY » b i
YBERFESOLRIVOEROES+TY B bnd, ERAMT



of the plural tracks. Wth the optical disc of the present invention,
t he meqj | PI rmation area i s formed across plural consecyil %s.
Wth tﬁgg3ff gl disc of the present_ Egvention, t he nedi a yﬁ’*ﬁ?"?}ﬁ?ﬁ n of
the sane contents is recorded in data*areas of the sane angu |ar position

of the consecutive plural tracks. Wth the optical disc of the
present invention, the nedia information area is provided in each of inner

rimand outer rim
Y FY YT REODDAR—-RAELELTEIO v IV R3DEREES

IS-WLLTH 5.

$7. F— I eF/AYFDSEGOF—FZYTARdIZ. ®6
KRT IS, 2—FF— 48R T5176~3687—-4u
9 I DF—-FTYTFARAELIZF—F 2022 9DTY T4 b
ZYTAREAF =S IO 9 7 BOHRALS A FLY 7AReodr
BB, BB, F—F¥ /0y IBRY -V RELTERT 3, L&
FUVIALFITYT AR, MOF 1 RYTHBLEL KT A TH
L—FOBEEMBLTOL T+ AV HRF— S EBEHLTERER
BEKZ5ECOTFRLLELRERYRETOILLORBABIEM
OBBOHUBHRAEZLELEDCEDEBREIS > FIYTELT
BU2hbREBRILATVS, &8, 7+—v» hOERE LB~
., ROMFT + R2Kb, ZOFYS4FIYF7ARBBILA
TWwad, £k, LBHRAFFSIFLY 7ARecld, T—s8—5 4 F
BEBWT, BERENTVWATF—YOBLBRYVEELT L EDLEM
OF 4+ AVRBISNAEYV—-TGrOT sy PRE>TEL BT —
FSOFB LB AIEREIRRTILORBISOAT VS, ZOXR
AT+ AVIRBBABE—FACANVIAV—XT5, 2LCT. L&
TV AL b Y TARREFLTR, "NV I/4VvV—XHFmELEBLE
MOF -5 2RBTBHILET, AF«TORBMTERCEINT YT 4
FLZUYZARMKF— VN ERCRBRIAALSTORBEATO B
F—SREELEVOT. RELALESEBFETSH2L2T2& 5,
Eh, HAFFL FTYTZARrokd4F— S0y I HALF—%
FERLTBLIEEED, EPLABEBUYIRAOF -5
FA-FLTWK DR —EBEEELATF—SAAXSE5LEHTH



regi ons. Wth the optical disc of the present invention, the nedia

i nf or makHRsok4s3 €corded in each data area of a portion of g@ﬁﬂm? S
Wth the opt?cal di sc of the present_hgvgntion, the address In %éﬁ%%ion S

recorded in said address segnent as gray code wusing an area correspondi ng
to five clocks generated by a disc drive based on the servo pits for the
I nformation of two bits. Wth the optical disc of the present

i nventi on, address

205TH5,
B, B6REMETFT+ AIOBELEOKTHY., ROMF «+ 2 ¥
DBEIE. BO6DOFN—TGreBBLEDDE R B

oT. COTYIL LY T AR EHNALTEABICSS Y
TEHFIBKE, RELLBESHABLNZOCT, ERAZ 5 TH{E
KT EB, '

IIT, XBMATF IR I RLEDRBTEEXT « A2 TR, F—
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I35 -WMERBLYTHF—SbV oy bV oy hELTTFHOHRS
NEZBEERAOAT + AVENDEV, £-T, BEKFRT & i,
LEF—Y TV ZFARIAEHNETIBICY LV —TGr 28T S E
LiCED, I5-WMERSLT, ¥y—HE v hADF+ A/RT
DEEBE*ERBRTIZLNTESE, LEYV—FGrit. F5 v %
Y/HBCAVWILOTRAVDT, ZOFI XL ORMELER X
s, B, FREATIR., L—FOBEREE2AELT. 1/80
BELENTHSE, gk, BEERAOROMFT + A/ T, BT
RTEIK, LBF— YT YZ7ARIDAEBICIF—S 70
IRDEBRERTBET I -y bPans BB bicdn. 32
T—BERLLT, F1AI/BEBEY —FV v hAS212ELY
%EﬁLThéol-

Tl 17—5€s75, BBRUROKRLTHBLI I, Y
TrPVLYAF—9686S4 e, 2—FF—520484F (D
0~D2047), ECC256/54F (E1, 1~E16, 18).
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information is recorded as bits in 4-bit gray code representation
11-clock area of said clock signals in said address segnent,

bits | n"WOR6/0663% bits corresponding to 5 clocks by gray cPOEJP9S/01682

representation and the |ower two bitsggorresponding to 5
code representation, and one clock therebetween. The 1-clock area has

a pit

gray code representation and

in a
upper two

cl ocks in gray

formed therein when the pit representing the upper two bits in

the gray code

QK. LBV I 7V AF—566/134 b 2B WHE285 254
FADF -5 T+ =<9 hERLTH B,

LERYTrUYAF—SELT. EOBLERFESOEVAE I
OIC/'T'i.‘?'JC")‘C\ 4R bP3DBTNRY—-2EE12R4 D2 T
BY =Yk 17Uy 7L T4T O 0b. SbERBENLES
FRETILDOABILELT2 AL bOF— L ORI —Y LTl
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— YR K=Y e VLAKYZ (1, 1) RUCSVES L LS
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h 2T - VRERNAT-EHSILLIZDCH LAYy FIBO

ThEBFEBCAETIOICAVYWS A 3B,

ELT, kRF— L YAYIDSEGOF—SITY7ARdI
BT, LRYT 7 VYRF—9B88X4 FUNDF—HicX b
TIXTNBITENTVE, TSR, RISV TLEITLAEF
— 5B, XV AV I ERNRZIZRENTREGS h 5.

TR, ZOKT4 R BB —YCAVF 4RI TH o .
RHI1RUBIZ2ZERTEIR,. AAMS»ET36+5v280G
CP(Gray Code Part) Uy, 2r5 52480
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JBDNyTrbT 9P, BFF92HDFALEF 95, 848
FT 903D —HV =20, 864 FF v 2D L= S —2 1.
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—Y3. 94459 I RDLI—FV—Y4, 9T6F5 v 440
I-FYV—Y5, 1024 +F9 2802 —H¥S—26. 10586
P90 B3D2—=H V-7, 1120bF v 2802 —¥S—23

the pit representing the lower two pits in



8 representation are at the shortest distance fromthe one-clock area and

when ongvgéerdeass pits is at the shortest distance and the

8. 1184F3 97802 —¥Y/—29, 1216+5v 750
I—-¥VS =210, 1296+F 928D —-FYy—=>11., 13
92FF v /B0 —-FYV—212, 1488 F+rF v 901 —%
V=218, 1696FF 99021 —FY—214, TT0FHr5
v IGDL—-F S -2 15, B FIF v I29DF AL v &, 2k
993D Ny T bIF9v, S5 I g0arru—LirIy
7. 2990 RDNyT s S 9s, 820+5 92 8DGCP
TNVT7hrbkB,

SCT, V-CHADFT vy s ETZEL, BBV —-YEBTS
17 S EBERTF - I AV b %DszEl. 1| T 9%
EHDF—F LI AP HEDLELT, Y=V BREIIEER

SHDBELEELODR I INE—RBETHLDIRR. Y—CADLS

S z i,
Sz=Tz Dt/ /Dsz
Tdh.,

Tz=K-+-Dsz
ERBELIKIMTI v 78ERETHIETE W, ELT. KOEELT
T1A724607 -V EREL/-VHTH-TRLND 1 V=
HLYVDF -V BRCESZZ3DbDEZAVTRESE NI LY ¥HS
ZEHARAOS - 5EYUTTOVEEFDOYS—DBRA NS &

O EREEA T EOBE L LA AN S CF =S suvs s A

BHERETDIERL-TLE2TONRTA -5 BB LNTE S,
BB, 150 FERB—ETHHDbOET S, ZZTIiE2352

Byt e"(‘#)%o
COHBE BIBKRTEIIE, 3T A bk s 5yimM

opdEIPISRIEE:2 t he

| ongest di stance fromthe one-cl ock ar - Wth the optical disc of

the present invention, nmedia informatron indicates a once-wite type or a

replay-only type. Wth the optical disc of the present invention, the
" nmedi a



i nformation for the sane contents is recorded in plural data areas of
said portion of the tracks. The present invention als | an
opt:i cal W 2006433 ng a plurality of sutﬁt antially concentri @ﬁ@%@?@%d. ng
tracks, each track including a. plurali“fy” of segnents- having a servoarea
havi ng servo pits giving the servo information to a disc drive, and a data

area, in which the segnents are nade up of address segnents arranged at
the sane positions in the radial direction of the tracks and having the

fgggfgfngfgmg@)wﬁggﬁ& Y2 Py PP PR R 3 LY A Y
TL, REDEI AV FPAL SR> RNL b2EH->TH, 20401
NAPDPOERDLI I EREFRDET AV hHLRD LS & & B
T B,

Chicdh, Y—-VORBFETRLFOTIV—La—-Foe Ay
POXGHBEDL LI I EMBMTBOLNTED, £, HEHDL
JHIEHLTRY T+ 75y 2BIBILESILE, £V -V
DI IFEH - FTHIERXLEIDNNYVF 12 P0BERE—-ZE L
T+ LHTE B, N

BB, BAAOY -~ Y CRERIYTLONATHOY -V LM
L FBCELTFRBEATOITRENDDH, EX¥ A1+ 189
STy ¥ HRTTBRT v VECERARDY — >+ 5.

EFLT, COXF+RAITR, EBOISTLTZ—FY—H
1860/ -V ®MENTRBY, Yy—HKIO 9 HFSCKEM/NIE
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F—yK4 L8 (byte/seg), 75 LrNDEy AL}
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CK%#H4—K20v2SCKOM/NEETBE, 1 XAV IR
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E+3, B, N, MRENTH 3,



which a nmedia informati on area having recorded therein the nedi a '

I nf or ' | he gray code representation is fornmed in a i of
trackrsmwmdggﬁci nity of the inner rimand in a pl uralit§cg}f‘ﬂ?sr%alg§%’ in
the vicinity of the outer rim Tié Ppresent invention also provides an
optical disc driving device for driving an optical disc in which the
optical disc has forned thereon a plurality of substantially
concentrically extending tracks, each track having a plurality of segnents

each havipg, & seryo,apea Bay 19,5ervo P Y YW LY SX P e s &

ATHBN, ZD35D1300@AF—F¥+L YAV FDSEGTH
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9 information to the disc drive and a data area, a discrimnation mark

being provided in the servo area for representing the i i for
di scri n¥26/4643% he segnment by the recording position in th@éﬁ%@lg&ea.

The optical disc driving device includes reproduci ng means for reproducing
the information

£5) OFINOMELGCPLYAYFGCPsegnR—UE
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recorded on the optical disc, detection neans for detecting the position
of thevodé/eessd mi nation mark by playback signals reprB@lidRes/43¢82 he
reproduci ng neans fromthe discrimnagg on mark by a differential detection
met hod, and discrimnation nmeans for discrimnating the segnment based upon
the results of detection by the detection neans. The present

I nvention al so provides an optical disc driving device for driving an
optical disc in which the optical disc has forned thereon a plurality of
substantd g Eygponcentriaa-yy b 5 v YO BT FLRAERTHEHREE X
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extendi ng tracks, each track having a plurality of segnents each having a
servo area |.ng servo pits giving the servo information LSC
drive éMR%é&a%%.area, and a pre-wite area unified to a B%?ﬂ?ﬁﬁyggf t he
distal end of the data area. The optidal disc driving device includes
recordi ng/ reproducing neans for reproducing data fromthe optical disc and

for recording data on the optical disc, driving power producing neans for
producing a | ow | evel playback driving power or a high-level recording
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recor di ng/ reproduci ng neans, and control neans for controlling

10 th%vg?g,&ﬁg power producing neans so that the driving pongPsicies2
switched fromthe playback driving powgr _to the recording driving power
during recording at a timng the opti“al pickup of the
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recordi ng/ reproduci ng neans is noved fromthe servo area to the pre-wite
area of _the data area. The control neans controls said da ans

i p‘ﬁp)?ﬁﬂﬁ‘“&ata of the same polarity as the one polari tf‘?’?‘%g‘%']%{ssgEticaI
pi ckup. The control neans controls tR8 data supplying neans for supplying
desired data to the optical pickup at a timng the pickup traverses the
pre-write area. Wth the optical disc of the present invention,

cl anpi ng neans for cl anpi ng t he dat a r epr oduced by t he
recordi ng/reprgdum n% rreans at a t| m n% | ,t e pre wite ar ea
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during reproduction. Brief Description of the draw ngs
Fig.1il S a segnent structure of an optical disc a | t he
pr esent Wf?téﬁ’?{'%n Figs.2A to 2_E2'k/lo_l_ ustrate a format g&@‘ﬂ%&g
servo area when the optical disc is a di sc. Fig.2A shows clocks in a
servo area and aa data area, Fig.2B shows a servo area having a segnent

mark SDG Fi g. 2C shows a servo area having an address mark ADM Fig.2D
shows a servo area having a first sector mark
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STML and Fi g. 2E shows a servo area having a second sector mark STM.

Fig.3 shows a detection systemfor detecting a first pit i t he
servo alo9§%43he above optical disc. Fig.4 shows a P%‘FHH”@F‘%
address segment in the above -3 .
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optical disc. Fig.5 shows a portion of an access code recorded in the
addr essypiaeogiass shown in Fig. 4. Fig.6 shows a fornmat pdfr/erodaics?
segnent in the optical disc. FLgj7-shows a format of mainly a servo
area in a ROMdi sc. Fig.8 shows the constitution of an I-frane and an
| -data sector . of the optical disc. Fig.9 shows the data format of a
data sector of the optical disc. Fi g. 10 shows pl ayback signal s which

i's based on a reference
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pattern of the data sector of the optical disc. Fig.11 shows a
setting r of area division in the optical disc. ' shows
t he st atvggé@;@%ia division in the optical disc. Fig. grslﬁ?agléédat a

format in the optical disc. Fi §.9% shows the arraying state of a GCP
segnent in the optical disc. Fig.15 shows the construction of the
GCP segnent. Fig.16 shows the relation between the page nunber of the
GCP
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segnent and the frane address of the address segnent. Fig.17 shows
the conmam9®06aB3t he GCP i nformati on of a page nunber 1 of Ppoeesdhsepnent.

Fi g.18 shows the contents of the GCPJggormation of a page
12 nunber 2 of the GCP segnent.
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Fig.19 shows the contents of the GCP information of a page nunber 3 of the
CCP seqyBbs06433 Fi g. 20 shows the contents of the GCP i nperypidisigsrf a

page nunber 4 of the GCP segnent.  _ 3 _Fig.21 shows the contents of the

GCP information of a page nunber 5 of 1he GCP segnent . Fig.22 shows
the contents of the GCP information of a page nunber 6 of the GCP segnent.
Fi g. 23 shows the contents of the GCP infornmation of a page nunber 7 of the
GCP segnent .
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Fig.24 shows the contents of the GCP information of a page nunber 8 of the
CCP segRPHbe06433 Fi 9. 25 shows the contents of the GCP i nfarfipddsiieddf 2

page nunber 9 of the GCP segnent. Fig.26 shows the contents of the
GCP informati on of a page nunber 10 of%t he GCP segnent . Fig.27 is a
bl ock di agram showi ng the constitution of an optical disc driving device
according to the present invention. Fig.28 illustrates the focusing

capturing in the opti cal
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di sc driving device. Fig.29 is a timng chart show ng the sanpling
timng for taking out the clock information from the | ayback
si gnal WRAO6EBm of wobbling pits in the optical disc drivi?@B {01682
Fig.30 is a block diagram showi ng the 8pnrstitution of a
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scranbling circuit provided in a recording/reproducing circuit

in the

optical_dis I vi ng devi ce. Fig. 31 shows a scranble f ol he
scranblvma"ﬁﬁqéui t. Best Mbde for Carrying ougaﬁgsﬁlﬁ\?g%t i on
Referring to the drawi ngs, preferred 8fbodi ments of the present invention
wi ||l be explained in detail. .First, the format of the optical disc

according to the present invention is explained. The optical

di sc of the

present invention is a zone CAV-sanple servo system optical disc.

Meamhil g e PP M e BT 3% 5 BV I YL Y R SRS P na

+H5ILREST. IRV VHBRAOY — KNV —TERBET B,
FS v %V VDU ARECENO L POLBUEL BB T 5.
EBDEICE LI IDEBERBL ALY L EED I DM DY
AVIPREWREZ2IT—2STMIL, STM22AdhH., 8 yv—
»STM1, STM2i., LBROR3KRLA4ODEEA, B,
C, DoAY Fo%2M&E ZTD4H->DIEBA, B, C, DTH »
TV Y/ ENERFEBOLZSGTRARBESSUBEABTHS &
EC LI IDEBEY AV P THBIILERL, CTHHLEEL L
JIDEBED 1 OHO LY AV FTHBE LERT. EAM Ik
SDOKBENBETAY FRARAPIYL 2 -5 B00kKEDER
bhBLI I T FLRAENMBEIIETRLTEZO LI ¥ H LD b
Sy VOFABEDOESAY b ChHENERET B LR L > TRE
Eha, LR2EBOL I FT = FABICT« T2 hick B
RERERMIC10 ' UFTRAY, thKCEB3FBLIORE
REZBDTHEV, |

£, -y 0o &M (DPLL) B% 1171, FLESP
LLE®RI 14KIVBLAZT L —ABMAI P> ¥—HsD
vy 7SCK#M/NEL~AF—»20y»DCKEERLT. =0
F—5709y2DCKE#F—~PRIL IV ¥V =22L—% (DTG)
11 9°ER / FEER1I20KE5EX3, LRF—¥Vruy V&R
(DPLL) BB11TREDERENBZF—¥%r0vy »DCK I,
EROBIOKRLAY 77 LY AF— Y OBERFESDY — F
y Oy yHEBRIY 7 CBYSMACESNT, YmKoay

frEAK (RCPC)  BR12IKL--THRERESH 3,



a repl ay' only ROMdisc and a recordable MO disc. Unl ess

speC|f|caII fined, the follow ng description is dlrecte
content¥ X‘F% two di scs. The qptical disc accordi ngc?ﬂr?sze present

invention has its full turn of a tradR divided into 1,400 segnent s
(segnment 0 to segnent 1399) as shown in Fig.1l. These segrrents are
classified into address segnents ASEG and data segnents DSEG I n
each track of the address segnment ASEG the position information along the

radius of the dige Lhat s tracl WMl G mpre— kBt LI > b
H—35101%ALTHRAFaYV2—-5300050REND2
—FF -y BEND, CORB/BEER1I20, AAEIR
BORRTEIRBRORAS SV 7 VABEH £ # 2 5,

CORBORRTRAIS VI VABERIR, TROTY v 770
vy7181¢, B7Y 977097131 0NREBRBOEED
Mm% (EXOR) LTLERIV »T7J7u+713100BCRSE
T5H1OMAB132L, COFE1OMAES 13 20HILEER
F—yLEmME (EXOR) +32820mEB133L156mM5,
CDOAPIUYTNVABERIR. LRIV T IO T 131 HED
FOMBILAIVYBEIVTENBILEIRED, AZEE3 1O
AVSUYTNF—TVERTEIL 1 2TRABOAN T LREE L O
MEB1320MHELTREL, LRERF—FILHLLES2
OMEH133CLEAKEME (EXOR) $H5ZLi&knY=
X7 +X+ 1Ko RAIFTYTNABE LY PR THF S,

%LT\LEEQ/EEE%IZOTQ,:m&ﬁCLTxaﬁ
Y INENRA—FF-SE EEF—F Uy FDCKEMML %
NRZIRAODF—FSLEMRT 2, DL E £ FAVIELH
MEE 0 ¥+5, TLC. TOXEMESWDATEREANY F
FS L2102 ALTREANY F2 1 1R$%BTE, LRBEAA
v F211i, Eéﬂ%%WDATR’.FECtM%%%iL‘ DR R
ELERL—FF LA —F20THEXTAL—FEL LI %2
- BEZCHBBMENELRXEBETF 1 X22010F -5y 7
ARAIEHWMTAIERELD. NRZIARADOF—-5 28T 5.

B, REBKR. YLs b7+ T205KEREF—KIUTHb



and the position in the tangential direction of the track, that is the
segnent nunbers, are pre-recorded by pits. Duri ng f%brication of
t he opt (WAPSM432  pits are forned based upon this positionPCRIEIHHODN.
The address segnents ASEG are present- #very 14 segnents, such that there
are 100 address segnents in each track. An area froma given address
segnent ASEG to the

LEF—FIVUTFOTYTAPIY T BBLAES LI YT, £
LT LA —F20 T2 BERB AT - bEREH AT —
PNBDBLS K LRV —F KT L N206HNLEF—HRI A 3
YY¥Y=kL—% (STG) 108KEVMBENSE, LT, L
BY vy 77972058 LETY I FLYT7AREBBLE Y
LIV YT, BEDOBBOF—F % LERTUTAFIY7ARK
ERTILIN, LERR/BFLEEB I 20X LRF— SR H 4 3
V¥V zhLU—% (DTG) 110KREVMBENG. hB. LE
REDOBMOF — S Lit. LRTYSA FZYTARDALY A
VX LALBROF— Y ThHd., Z0&S5K, LEFVS4 b
YZ7ARrmekH LT, AVIAL—XFRLELBROF — 5 2 8
BRIEBIELT, AF+ TORBTFRIEELDTYIFIAFIYT7ARee
P~ N ERKERSNAES TORREATHWEF— S REL
 RODT. RELAEBS 2 BLETH-LNTE B,

i, BEBFE-FBCR, kE7+ 74725208k &
BRI NPS I ~VER&ETFY SR 727200 LDES
NBEBEEMOBEN, tLIF&EITYT 112k E->TRHASAE
KI5 YT7ENTHEA/DERB1 13ik->TA/DERS
NTLEER / BLEER 120 CHRENE, ELT. LERSE/
FEE®R210i. LRA/DERS 1 13KV FUSLEER
PEEMOEBESIKOPWVWT, =YW VARYZX (1, 1) iz4b
EBEFIINT A NSIABREELTAOY VB BILLONREZ I
AADF— 5% WS+ 5. 2LT. CONRZIRADF—y$ &
YAV IMEBCNRZARIIOF—SCERLEGR L BT
RIS YTINTHIETEETF—ICERLT. COBEF—¥
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14 next address segnent ASEG is one frane, such that there are 100

I n one track, as shown in Fig.8 The 13 segnents between two nei ghboring
addr eswososepse3st s ASEG are segnents DSEG  There are 1300PEAIRISUGBENt S
DSEG i n one track. Each segnment isygconprised of an area corresponding

to 216 servo clocks, nanely 24 servo clocks and 192 servo cl ocks

constituting a servo area ARs and a data area ARd,

address segnent ASEG the data area ARd is constituted by an address area

ARda

FLtR2P0—-F101ZALTHAALIYE2—-FY300KE
245, |
BB, "= x»VVARYZ (1, 1) RUEIEESERAOVL
XPHET « A VEBRML, FHBAKE > TECKHHTES — 2
256388NHBEATY B,
CDEIERBF—IRRAIIVTNABERBLTBL LR &
D, F=IRI—URITYFTLAEh, LIVESOBCENE
ETERWF~FANBMBRNAELL LD, CIVHSORDO
AEYOEREMRT B LNTESD, #»>, ROMF « X 2o B
WTHY » PEFIXT Y FI A XENBTOWE0T, BELEOY »
FPEEOENS O%KETE, F+RALORBHL BL % 5,
ZLT. CORRANER/ BLEEBTH. BOERIIZAE R
KHRENE LS v ) NXENFRF—HKZYTARSLEF—FH T
FARAHLLEBDUBD LAY M2 6L 2ABO LI FEHEE
NTHREN, b5y V7 FUANEREALTFL ALY A b
ASEGERTTKFURAT— S L e s b 0aBEOF—FNERS N
5F -5 E YAV FIDSEGELEDI2MOLTAY FERT Y
ST B —HIY THREBREN T SRMAT « X 7 i # L
T. BB/ BAEHBERICID, Y~ K UYTOBLEESCHT 5
ENBABRECEID LEY—HIUTARSHRERSATH S
FRLVAS—-SRUEL ISV %2BRELT. B0 Y H
FTEF—SORR/ BEEFIZLNTE B,
$r. LREER/BLEEEIR, XBAF AIOGCPY— b
5B, 7KLAECZAYFASEGOT KL ABBERAL 7+ —< »
FCY L —a— FItERhATF+ 7THBERSMY, ZOAF 47

respectively. Wth the



and a | aser control area ARdb. Referring to Figs.2A to 2D, the fornmat
of a M) di | expl ained. In the servo area ARs, three pj , and
Pc, eac‘ﬂogg’ﬁg{}ﬁvo clocks long, are pre-recorded with a cen Q?I;F%[Oég% er
spaci ng from each other correspondi ng 4lo-five servo clocks, as shown in
Figs.2A to 2E. There is also provided a focusing sanple area ARfs having a

| ength corresponding to six clocks in the servo area ARs. By setting
the bits Pa, Pb and Pc of the servo area ARs so as to be two servo cl ocks

g e PR IESY PR MY, s arv bu—nmErRa
Bh, O3V bPO—VHBCESOTHABFEEAI Z LA TE
5. |



mrror portions, are dimnished, thus rendering it difficult to generate

ghost Rj Lng disc nolding. Since RF signals can be Sicg?ipssioi6s2
reprodsﬁégsﬂéégn1 the pits Pa, Pb_and Pc during accessing, various

servo signals, such as tracking servo ghals, can be stably produced
based upon RF signals reproduced fromthe pits Pa, Pb and Pc. In addition,
by separating the center-to- center distance between the pits Pa, Pb and

Pc by nore than a

# X o @ H

1. EEBCEALARTHIMBONT » BB EN, &3
W IRBERNBAT ARSI A T HT IS — K EHEE DY
CKU s FARULARY—KI YT L, FeFIUTHLRDHN
BOLY AL RBBRE A,

tRY—-—FLV7AR, LBV —-—FITNVT7EBITIRSMUBICK
S TEDRY AV EMATIBEL LA IMAT— I ARRE N
TWBILERBMETERT « X 5.

2. LEBBEOLYAVIE 1—FF—SXRBEhBF—5
EFAVIE ERF—FRZAVIOTRLAERTTFL R ®
YA FEEH,

LEBAT - IR E-T, LEF—F L F AV PELRTFL X
EYAYNENBHSNEZILERBETIBRALIERO KT «
Y, ' h
3. WEBOLEEZAYICEIDEIINXBRENTEDY.

LEBMAT - E-T, LRELIIOEBERD LT A Y b3S
BAShBC L +BBMETIMRAIEROKT « 2 2,

4. HEBOLEEZAYIRID L) FIRBRENTEDY,

LEBAT—IE-T, LREIIORRERDRIAY MR
CEDID2HOLSAY FHFBASN D L2 BBET HWRE L
EROKT 1 X 7,

5. LRABOELFAV MG, 1—FF—yREBRENDF—¥
/AP E, ERRTF S TITAIPOTRVAEZERTTZTRILAE

BT




15 pre-set distance, data interference between RF signals reproduced
fromthe wobséd3s Pb and Pc may be reduced significantly. FoPCT/JP9s/o1682uCi Nng
the data interference between pits, it- yg desirableto separatethe

Becond bits P i sposed between the 11t h and 12ch ct ol NI I IMRMMARINRSY <
pits Pc disposed between the 16th and 17th cl ocks e L ok 5 s

YAV FEEZR, BO, HEBOLRLZ AV ICED €I IXH
REhTRY,

LEBAT— VLT, LEF—FLZ A hELRT KL X
YAV P EORINRV LRI FOERERB LT AV FRUE
DIOHOEY AV  OBRINN RSN B L2 BB ETSHREL
§Eﬂ®5‘t?“’45%

6. LEBIY—IKEEI-T. 3B6K, LEXIIDEREL 25
ETAV DI OHOE YAV FOBMHNREIND L 2BMET
BHRESEROKT + X ¥,

7. REBHCALARCHEBMOIS v VAHREN, &+
Y IRRENENT (R IKTATEHT B —HMHEE R B
—HV o PR OARF—HI YT L, F=FIUTHb kDN
BokZ 2y hBFBRE A,

LEHBOEY AV R, LTy FORBFAICE G 5 E— &
BEBRENERT—FTY TR FLARRNERENST K L
AT AV RE, A=FF— I P REBENZTF—F LT AL b &
57N,

EETZFVRAETAMCIR, ERB7FLABE. 2V v b
BBERLTEEY —HY y FEESOWTTF« RIKS AT TER
EhB5/09/EFD570y 75 DEKER G, YL —a—Fk¢&
LTRBENTOBEEBBRETEIRT « X 2,

8.

XRHCALARTHIABOLT v JXBREN, 54555
KRENENF 1 AV KSATRHT IS —HEBELE R B4 — &
Vo bRBEORAY—HIVT L, F—FIUTPHLEIBRD



are wobbling pits, offset fromthe track centers by 1/4 track al ong
t he di w0 608433, and give the tracking error information FPCOI/JRSS/01682
difference in anplitude values of RF §4 gnal s reproduced by these pits
Pb and Pc. Also, as explained subsequentty—by——referring to Fig. 29,

et Fetcduets o sty e o oot IIIMIRARITNE Sz
informati on of servo clocks, while the sum*of ¢ 156 Y¥he® pHase information
date, ’p-*?ﬁi‘éf”;z[f?"gf‘t s Pa"at the' I eadi ng end of the servo ar oa ARG
LREBROE VAV ML, EFT o OBHEAFAKCBT AE —&
BEHBREN LR — YTV 7T FLARBARBREADT KL
ARFAYME, A—HFF—INBRENEF T XAV ke
57%h, |
tRE7FVARTYAVIRIR, ERB7FLABEN, L®rO v
YEEDO1 170y VS DBEBRKAY » DY L—a—FTRF Y
»hELTEBEN, | q
FEA4¥ Y FPDIB, EI2V vy X V—a—-FTRT S5O
vV ROBBETH2Y y b2/ V—T—FTRT5205 290
HRE, ThO6OMDL IOy ) HOEBRENLAED,
tE1uy yH0@ERICIR, FREZ2Y s bO XL —a—F
PETV b e, LRTFRH2V Yy FPOY L —a—FEEBTVY v b &
FEEL/7Ty 7ROBERCA L CREERCHEBEL. —F
BREERCHI RSP BRERCHEBALY y FABRSATY
BILEBBETEIET« R,
9. LELEY—KIVTAKE. BEOF—HL oy kX, EhEh.
LR U VEBENLT2 70y 7 HOEBERL. Bo. 5V
vy FEL EOMBER > TRB|BENTVEIILESRET 2HRIE
1 BROKT + R 7, |
10. LT~/ AIRR A IVSYTITIWVWRUNRZIE
B AN F— S ARBENTOAC LA BB ETOIMRE L ERO
X5+ X2,
11. ERF— I VAV IOF—FIIT V7045 BE—ROESR

DTF—FIPRERENLETIFAIPZVTHRISGEATWEZ LS



are classified by their positions into an address mark ADM I ndi cating

t hat t% Eﬁm is an address segnent ASEG a first 20 p‘@ﬁjﬁ’smm’zk ST™ML
i ndic ﬁgﬁ? the segnent is a Ieadg?q segnent of the sector,

Z?C?Rg fggéfﬁgngﬁg g:wghgnggg?ZLngngha the gggaent mar k
(g oy o theabnue et ks, smTzﬁdf;Lzzs'cznd*sécﬂ?"i‘ﬁﬂﬂ’;”@”m
STM Tl L LS 0s058) o x> « % 4.
12. LEF—S9LVAVIOF—FINTOGRRKEC—EOEH
DF— I HRERENLERIAIS A P Y ZHBISGNATOE L%
BBMETOIRREIRROKT « A ¥,
13. EEWKEALARTHIHBKOIS vy 7B HREN, &+
59 IRRENENT+ AV FSATRERT A —KMBALER S
=RV PRI LN LERELNSy JEHLTCALBESACER
SNy —-—FLNVT7&, F—=F¥LT YT BHOLT AL NEE
REN, HBOART B IS v 7By -~ VABRENATED,
M, N2BHELT, 1€7AYFSRVOY KTy FHS
CKsegktlueeXA N Y bhboF— 5’7U77&DCKse8
LORFEE,
| DCKseg=SCKseg-* -M/N
KBEELT, C 7 ¥ RAH—2MBEO/ — Y NS hTRERT
1 A7, |
14. LR 1EZ AV YR DOH—Ks Uy yHSCKs e g%,
SCKseg=8N
LLREZEERBETAMRELI SERORT « R .
15. 53/ —YORBOLIAVIECADOEARNS->2B 4
Kb, KOEF AV 26RO/ — Y iMtash, B>, & —
DML/ AV FEALBFAOLBRERL TRB - LERR L
THHRFISERORET + X 7,
16. REMKALARTHIMBOLS » ¥ XBREN, & b
S IRIRENEAF A RIFTATERNT A —HMBEER S
—HE o FABT SN AEY—RIYTE, F=FITYTHLRD



16 the third to fourth clock period, as shown in Fig.2C, at the fourth to
fifth clock period, as shown in Fig.2D and at the fifth t op, ?ﬂgm%,ack
or

peri od, W% in Fig.2E, respecti velg The start posit | on each
sector is explained subsequently by erring to

B R T

MBEOLYAY FEBRE N,

LRABOEsAY M. EREFS v VORMFACE TSR
—HBEBRENELRF—F IV TS L —a—F&hET KL
AMBARBENDETFLVARSAY b E, 2—FF—FHERE
RBEF—FEF AV FEESA,

LEEHDOETI v )D—BO LT 9 VOF—FT )T, LET
FUABBEALSRTY L —a—FREEhh AT+ THENE S
SNE AT TRAEBRABREN TV L BBETHET q
27,

17. LRAF«7HERLYF. LARTEABOFT» FKE-
THRENTOSZLEBBETIMRALIGERDOET « R 7,
18. LtEERETIHBOIS vy IOR—-AENBCUETSE
FFITYTE. B—ABERTAF+ THBFEREATHS =
LEBBETHMRAL TREROKT « X7,

19, LEAF«7THBERN, FAREH LN AREFCRT
BRTWBCLERMETEIMRE] BEROEF « R 7,

20, LELRAF«THEY. LE—BOLT v I DEF—F Y
FRERSNTVIZ L BBETIMRTEICEROKRT « X 2,
21. LEBZ7FLVRAEXAYIPREE, LRB7FLVAEEN. 2V¢
POMBREH LT LEEY — Ky hEESWTF+ RSP KT AT
CERENB Uy VEBDS5 /Uy FHOEREAL., YL —2
KL LTRBEN TN L RBMETHIHRT I REROR T
1t AV |

2 2. ERBT7RVAEAPMPER, LEE7FLAEHRN, LE
YUY /BRED1 1 /09 7 H0OBBECAL y hOY L —a—FT



anplitude val ue of the reproduced RF signal by detecting the maxi mum val ue
of the wodaoassze, that 1is by the so-called differentpret/ypbsioasd2 on
nmet hod, as shown for exanple in Fig.3._ 47 _ Since the first pit Pa at the
| eadi ng end of the servo area ARs gives the lnf armation soemfyi ng the

address mark ADM first sector mark STIVIl sector mark
STM2, it is wunnecessary to record the se M l e track address
on the sector basis. In the address segmsn access code ACC

conposed ofg #6¢2bj tht¥ackraddgeses [AM, [A2], [A3] and [AL] and t he
parity EEAY s b O3B, LE2V s hEFL—a—FTRTS /D
YV HDEBE T2 y P2V L —a—FTRTEVT9 250
HEL, Tho0BMO1l 70y 2 5OERENLRD,
LE120y 750@EBICR, LREMZY y bOY L —a—F
¥FETV oy b L, EETH2Y y bOY L —a—-F2XFTE o b &
HEE 170y VHOERCH L TCREERCHIBAEL., —FHN
BEEBCHODIV RS I REEBEDEIBECY y FABREATL
BILEBBETOIRRAIBERORT « R .
28. LEAF+THEN BLRAXATEXRBLEEAEZRY =
LEBBMETOMRELIBEBOKXT « X 7,
24. LtE-BOIIyI7OHEABOF-SI VT, ALHEE
R ERAT 1 THRSER SN TV L+ BB ET 2B RE
6EBORXT + X7,
25. HEWCALARTHLIHAMOLS » yiwmsh, & b
Sy IKRBRENETNF AV FSA TR T EY—KBBELER S
KUy bEBRY SN AY—KIYTE, F—FIVT2LAES
BMBEOLY AL FEBRE A,
LEEBOLTAV IR, 559 JOBBFAKLBT A — &
BIEBREN ERF— VL) TR FLVARNENEREXhDT KL
AT AV PE, A-FF IR RBENDEF—F LT AL b L%
& &,
MARESOAMOFT v 2L, HAABREBORBO LT » & &
DF=FT)TR, FV—a—FTREN AT« THEBNER S
NTV2 AT+ THRHEEBRIBR AN TVBZ L8 ET 2T



[P], and a frame code FRC, conposed of frane addresses [FM and [FL], are
pre-re pits in the gray code as the position mfp&-mi,%m“y ong

t he ragﬁbg%g’@he disc and as the p05| ion information along t

tangential direction of the disc, s‘%ectlvely as shown in Fig.4. The 16
bits of the track_addpess——ei——t—he——aeeess code ACC are divided into groups

e R S B
26. XTI AIEEBTIRT I AIEHBEBICS VT,

ERXF+AVid, EEMCALARCHIHABOLT » 7 W
REh, §LT vV CRENEATF A RV KTATRRT 54— &
BRESXBY KV oy FHFBRYONAF—KIYTE, F—52
YFP L RIEBOLS AL FABRAN, LEY—KIT Y TAK.
LR —RIYPEBTIRBHBREI-CTEZOR T AL &8I
T AMBE SR AR — I AEBENTEN,

EEXTF + A VBB E BRI,

EREF 1 AR AN B BAE T BAEFRE.

LR BAETBLE - T LREBN T — I r bBESh - BAEERR
HLT, F+4+ 77V UV IVRHEBELXZE->T, LEBUNT—I0OME
PRIETIRETIRBEERLE,

LEBRBFRORBBBLES VT, Z0LY A FERATS
BUFREARBAL I LEBBETIXT « AV RHERE. |
27. BREBTEAXTF I AIEBRHTIXT + AVEBHEBEICS
W T,

EtEBXF+ A7, EEHCELARTDH IIEEDLNT v 208K
REN, 515 2 IRBENENF 4RI KS4TIHT 5% —
WHEEXBY —KE o FEBRIOREY—KIYTE, F—4¥x
YPHRLABEBO LT AV FRBREA, B, ERF—H I
FORBK—FOBBECHK—SNET IS4 FLY 7HBYSRT
BN,

EEXF 4 AV BHER,

FREF 4RI DT — S5 BETHLLEOLLEERT « AV K



17 3 to O bits (LSN). If and only if the | owernost one of the four bi

Is [1],

each of the next followng four bits is its

these acW@S6NEFes ar e changed only by one pattern betmeg%%iaﬁéﬁm%r

tracks.

The access codes are classﬂﬁled by the bit positions of the

access codes into groups

F-rErRBTIRBFEFRL.
LRERBAETRCELVRVOFLBH AT —XRELRLVOE
BEGH T L EXZEH AT —HEFR L.

ERANLF -V LR REBATFR R T I — YR TR
L. |
REHK, LEERBLETROV vy 77 v THERY —K1Y 7
PELRF—FIZYTFOTYSAPIYPREBHLAEY LS VYT,
LEBEEBH AT -2 b LERSEB AT - KU EDLEI S KL
ERB AT —HEFREMNBTBLLELE., LE—FOBEEAL
BREDF— Y3 LBV vy 27 v TEBRBTALIC ERFT— S48
FREHBL, LEV Yy )7 vy THERT IS A by 7R EBL
RELIVYT, FEOF— S 4 LBV » /7 v 7RBBT LS
KERF— BB FREHBTIHBER
EMALCLERBETORT « A/BBER.

28. FEBE LERGFLAFRCI-CHLEIRLEF—F K
HL, LRTYVSAFIYVPOF A IV P EBOTLRETF 5% 7
SYTFTBIFT VT ERR AL BARI LR BBRETIHEEL
TEROXT «+ R/VBY % &,

* c L | s *

Its
Thus

i ng



[15, 11, 7, 3], [14, 10, 6, 2], [13, 9, 5 1] and [12, 8, 4, 0] and a "
parity rres 1Wnenthe nunber of bits [1] in each ) ,
7, 3}, “Qﬁﬁﬁﬁggﬁg [13, 9, 5, 1] and [12, 8, 4, O] is Sgtﬁﬂﬁﬁh&a
recorded Thus by using a 1' conplenent for eac y
I f the | ower nost bit of previous fow spits is [1] so thg

codes are changed by only one pattern between nei ghborin ﬂl‘"’ﬂﬂmmﬁtﬂm’
center one clock region bit is f Ef__rg ,%w;%l n which a pif ihditatsing

t he gray code of the upper two b|

[(199641H238 (23. 01. 96) ERFEERZE : HBEXSVNOBMROKES IZBESH
7o, OB ROHEHITEERL, (8H) ]

1. ZEOKALCARTHIABOFS » yXBREN, &+ 5
Y IRRENBNF I AV FSATRNT B —RBREE XD Y
— KU » FABIONAEY—RI YT E, F—FIUTPHrLAEDHE
KOy AL FBBRS A

R -HIVTAHK, LRV —HT YT B IRBUERE &
S TEDES AL P BN T AMEE EASMIAT— I BERE N
TWBILEBBETEIXT « R 7,

2. LtEEBOLZAVIE, 1—FF— Y NEBINEF— 5
CTAYPE EBRF— P TAVIDTPRVAERTZFL R %
YA EE R, |

LEBAY - CEoT, EEF—FEF AV FELERT KL R
CYAY LN BIINDII LA BBETIMREIRRO KT 4
25,

3. WHBOLEELZAYIK IO EIIRXBRERTHD,
LEBMAY— IR LT, LERIIORBELERBET A Y b ¥
BASNDZ LA BBETIBREIEZROKXT « R,

4. HEBOLRLZAVIMCID LI FRABREATHD.,
ERBAT - EEoT. LEXIIOARBELEZ LY A F R
V2D 1200ty A FBBSN3 L2 BB LT 5HREL
BEROXFT+ X 7,

5. (ME®R) LESEOEYAVIR, 1—FF— VKR8
ENBF—FLFAVIE, EEF—FRFAYIFDTFL 2% R

BEEINAE (ZNB19F)



a pit indicating the gray code mm“mmm mm pits are at the shortest

di st an.cg,oas%;b?ﬁjsor [F] in which: rtest di spefgmsigsat he

ot her i t e | ongest distance* sé that" the ‘center one-clock area does

not become a continuous mrror area in the radial direction and hence the
resin flow may be unifornmed during diSk-nolding to render it possible to

nold a disc of high quality. Fig.5 shows a portion of the access
code ACC. As for the frame code FRC, the information in the

tangentigl - g [eglioW o ot hezaddpess pegeny MEG Eheteis she f-Ri L frame

Dk IVHRENTEDY,

LERBIV—IKEXoT, LEF—F LT AV PELEET FUX

CTAVINEOBANRU LR 2 YO KkBEELERDL YAV OB
MEENBILERBETHIBRBALIEROXT « A 5,
6. LRBUAT—IIE->T. EHK., LRI VYORELELS
YA ILDIDOHOE YA FORIUREEhBE L2 KBET
ZHWEXESEROXT « X, |
7. EEHCALARTHIABOLIT v ZHXBESH. £+ 5
vy IR ENBNT +t AV KT ATRERT B —REREE LD Y
—HE 9 FABILN AT —KZ YT L, F—FTYTHLbREH
HOLYAY FEHRE D,

LEEBOE AV IR, LSy sOBRBFARRY S E —
BEBRENERF— P IYTZRE7RLUABEBHFERENZTFL
AT AV IE, Z—FF—INBRRENDZTF—F T A LD
5#Y,

LETFLVAEZAY biZR, LRT7FLVAHEYE, 2 » b
BHICHLTCLEEBY—FEy PTETOTT 1+ AZFI5A4ATTCER
EhB/0y7EBSD5 70y 2 50EKERBL., YL —a—Fk¢
LTRBENTVBILERBRETDIXT + R Y,

8. EEMKALARTHIABOLS » 7 2ABREN, &1 7
PR ENEAT I RIFSA TN T Y —KBEELE LD Y
— K v FRBRIONEY—HIYTE, F—IIYTHLREH
HOLyAYFHEEBRE N, |

tREBOE YAV MR, EFT v JORBAACBT IR

BESN-AHE (ROTI9FR)



address specifying the frame nunber, is divided into upgﬁﬂr f our 4 it
18 bit ( r four bits, with the upper four bits = bi ts
( MBN) aﬁvﬁ%e‘sj"%ﬁer four bits LM=3 to 0 bits (I\/BI\I),_‘_J:.lrﬂP(‘pZ'?%Slagazl n_the

fromof gray code in the sane way as_ fsgr-the | ”!I'I!”"l”l"ﬂ"l’sl,”!H

BRERSALERT—FTYTETFLANANRRENET R L
ARTAVPE, A—FF— I NBRENBF—F T A b E D
57D,

EETFFLVRAEYAY PR, EE7FLVABERN, LErOov
VESD1 1709y VHOEBRICAY y OV L —a—FTETV
y hELTRER R,

LRA4V Y PDIB, EfI2V s bR XL —a—FTRFE ST
Y VRDEBL T2V » hE XL —a—KTRTEIT v 250
ERE., ZRNOOMD 120y 2 HOERENBAD,

LER1709y VH0OEBRCR., LR EM2Y s O YL —a— kK
FRTV o he. LETHZY Yy hOF¥L—a—FERFY o b &
FEE 1709 VJHOEBEHN L TREEREHLIBE L. —F
REERI OO AP REERCSEBAEY » PEBREAT Y
BILEBBETBET « 2P,

9. LEY-—HKIVYTHER, HEOF—-FKY o b2, ZhZAN.
LRI Oy JEBREMLT220y 75 0O@EMERL, Ao, 5¢
y MEL ELOMBEH > TREBEN TV LEBBLETEMRE

1EBROKET + R 2.

1 0. LEF -7 AR, APS5S YT NVRUNRZIE
BREN T — VA RRBENTVIILE2EBLT2BREIZERO
*F + X7,

11. LtEF—S VAV IOF— LY T7OABE—EOEE
DF— IR RRENETYUIAFIYTABIOATHBE L&
BLETZ2HREIEROXT « R 7,

12, LtEF—FRZAVIDF—FTYTOBRBL—EOEE

BESNT-BAHE (£4819%)



-
access codes expl ai ned above. Nthﬂm\muﬁ““mlm formati on can be

recor ded rane codes, there . ues of O f, the
nunber oﬁ@ﬁé{t}%&gress segnents ASEGx ¢ Nearwhi | e, a focﬁé&%ql gzarea
ARfs of the servo area ARs is the mrror portion and is used in the
optical disc driving device for focusi§g-servo, read power APC (automatic
power control) or RF signal clanping. The positions of various sanple

pul ses for theses operations are difficult to identify correctly, such

D Von B AU ML AR B RS B R <R B PR
LTI BFBRAIERORT + 2 2,
1 3. %Emtﬁbﬁﬂﬁb6ﬁﬁwbﬁv9ﬁ%méh\%b
v PR ENFTNTF 4+ AV FSATERT Y —KERESERS
b—HFEy PP BISNLERE ISy PERNLTCALLEFACRERE
SNy —FLNVTE, FT—FYITNVNT7HL6L880Lr A0 2%
REh, HBOERT IS vy VBV —VABREATHDY,
M, NZEHELLT, 1A 48y —-Kray %S
CKsegltleXAY 4D DF—¥Y2ruysy8BDCKsecs
EOBRBKE.
DCKseg=SCKseg-*-M/N
KBEZELT, 2725 8XBH—-—LBEBOV -2 I hTRIXT
4 A7, .
14, EBB1 27 A LYY —-Hr0y 78 SCKse gk,
SCKseg=9N |
ELLEZLZ2BBLTIBRALIIEROXRT + X 2,
15. B2/ —VOBREDR YAV RAVOEEE DB S
b, RKOLY AV I LKRDS—VHHBABEESH, BDo, &£V — >
DR/ A VI I2RBLEFABONBEERBL TR LeRB L
TEHEBRFISRBOXT + RV,
16. EXEBEALARTHIHBOIS v IXER N, £}
Ty I RRENBNT A AV FTATERT B —KHBEERD
Y—-FKEy bR —-—RTYVTE, F—-FT YT ol
MBOLY AV FPHEER S,
LtREZOL AV IR, LRSSy JOBBAACBYSA

HWEIN-AE (£HEI19F)



as a space for sarrplll!!“!}zm ml“!B t val ue wit hout being affected by

| evel ti of y pits despite these
On the o%ﬁ’ g#d the data area ARd of the data segnent Sggpg&hﬁg%e up

of the data area ARd of 176 to 368 data clocks for recording user data, a
pre-wite area AR[err] of 12 data cleck§ -and a post-wite area AR err] of

four data cl ocks, as shown in Fig.6. The nunber of data clocks is changed
with zones. The pre-wite area AR[err] is provided as a clanp area for

SECUring & iy g R E N ERF —F XV TRYL—a—FEShrT KL
AEBNERENBETFLARY AV E, 2 —FF—IDnRRS
NB3F—2ET AV MLEER,
 LEHEOFI v IO—BOL Ty IOF—FI YT, ERT
FLABBLALFRCY L —a—FItEhhAF+ THENER
AR AF I THBERN R ENTOBI LA BBETBEHT ¢
27,

17. LRAF+THERAED, EMTIHBOLT v Y ILE-
THERINATVEIZILE2HEBMETIERELIGERORT 1+ R ¥,
18, LtEEASRTIHBOIS vy /0B —AENBRCRNET DS
FeFTYTR, B—ABE2RT AT« 7THAFER SN TS
LEBBETIHRE]I TERORT 1+ X 7,

19. LIEAF+7THEEARY, ARRES LA RAREH CRY
ENTVBILEBBLTIBRRAIBSERDORT + X ¥,

20, LtEAF«+THEN., LE—BOLS v 270&F—F LY
TREBINTVBLERBLTIBRBALIEERORT « 2 2,
21. LEtREZPFLVARZAVIIR, EEZFLVABEN, 2V¢
y POBBIEHLTLERY — K » PCETOWTF 1+ AP ETAT
TERENZ IO JESDOS /Oy 7HDEREAY., YL —2
—FELTRBENTOVIZLERBETOIBARFEIGRROXT
1 AV

2 2. ER7FVAE YA PRRB, ERB7FVABEEAS. L3
POy YEED1 1709y 73 0ERK 4Ly POY L —a—FT
ZTV o hELTERS N,

LEAV s hDS3 B, EfI2¥ v FEYL—a—FCRFT 550

HEXNRAK (£0819%)



e r rygag-dagi te unt 1 (AN |ﬂ||2||ﬂlliﬂ§” "ol T BEE AT

recordi

vébggmg‘?ée the disc i%s & M5 dffsc® *

19 and for suppressing variations in DC due to double refraction of

signal s.

For assuring format intercharggeability, the ROMdisc

y VRDERE TFTH2 9y FEYL-a—FTRFT S0 I 5D
EHE, ThOOMO1I 2Ty V) ROERED LY,
t®R1 70y 7508 BICR. LREE2Vy bOY L —a—F
*PETV vy b e, ERTFH2E Yy bOYL—a—F%BTVY v b &
FEPLIUy VPORABERN L TREERCDIBEL., —H
REEECHDIVRIIBREERCHIBLAEY y FEBREATH
BILEBBLTOIERFIORROXT + R,
23. LEAF«THHN BEAATERGELAERERT =
LERBETSMRALEEROKRT « X 7.
24, LE-BOLTI v rOMBROF—FT YT, ALARE
AT LR ATF 4 THBIEREN TV B L BBMETBRREL
BREBOXT + RV, |
25. EKEBWRKALARTHIMUBOLS » IXBREH, £}
Sy IRRBRENBRNT 4 AV FILATUERT B —KRBEERLD
=RV oy rEABE O Y —RIYVTE, F=FIYTHERS
BEOEY AL FBFHBHE h, |
LEHEBOL YA, B0 OBRBAACBIZE—
BEBRESA ERF— STV TPRETFLVARBIERENDSTF L
AT AV PE, A-—FF—IRBBENETF IR T A EE
& &,
MEAREHEOHBOLS vy 2L, HAREHEORBO LT v o &
DF—FIYTI, YV—a2—FTHEINEATF THRIER X
NTVBAF+ THHBABSABREATVIZI LE BB LT HEXT
1 A2,
26. XF+ A7 2BRHTIXT+ AJEHERIB W T,

BEINERE (ROB19%)
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Is also provided with the pre-wite area AR err]. The post-wite area

AR[ err] is provided for assuring a distance for elimnatin I nsufficient
erasur e W@#6/06433orded data and for avoiding interferegﬁﬂzﬁfﬂﬂﬁﬂﬁ_______~
ot herwi se caused by the edge of the groove G provided on t LSe.

The MO disc is unidirectionally bulk-geased at the tinme of ,mﬂi{%ﬂﬁm"m"m’
recordi ng data of the sanme magnetic plfoperties as those in &hee R g i
erasure direction on the pre-wite area ART[err], recorded data renains

unchanged even if data cannof be correctl recorde n the pre-wite area
AR oer et R ' 2 (YR "k R TR PR EE TN o YR

HMEh, EFT v IRREZNBNT 1 AL KIS AT EHT Y — &
MBESABY KV v bABRB LAY —KIYTE, F—Fx
V7B L RBABDET AV FABREN, EEF—HIY 7 A
ERY-KIYTRBYIRRUBELE - TEORY A 8B
TAMBESAOBAT - I HRRBENATHY.

LEET + R/ BEE B, |

EREF 4 A I EBREN N B BETIBEER L, -

LR BAEFREE - T LERBUY— V2 o BE SN EBEBS K
ﬂLf\?47rvy¢wﬁw&E;or\Lﬁamv—ammﬁ
ERETIRBTIRBER L, |

LEREFTHEORHUEBRBEES VT, 20 XAV F2BIT S
MAUTRLEMALCLERBLTOXT« AV BHER,

27. RERUELIXF+AV4BBTIXRF+ AVRBERCS
W T,

EEXF AR, REBKALHARTHLIMBOLS v Z 2 H
REN, bS5 v JERENENRF 4 A2 FSATIERT B4 — &
BBREERDBY—HL v FABUY LAY —HIYTE, =¥z
V7RO HEUBMOLS AV FABREN, Ao, LRF—S Y
TOEBRK—FOBECHE—~SNAETYTIA P THBESAT
BY,

EERT RS REE E .

ERERF A AID ST — I BETHLLORERXT 1 AP
F-YERBRTIRRBFEFRLE.

LR ERFEFRCELARVOBLERB AT —XRBLARILOE

HMESN-AK (FH819%)



due to |nsuff|C|ent resi dual heat of the recording nmedium so that stable
si gnal 2433" €Produced. In addition, it is effectiperimsiidggi de a
dat a strl ng sta%l lized at a constant value for decoding fromrear data in
viterbi decoding by recording the sane _data of four data clocks in the
post-write area AR[err]. Fig.6 s®ws the case of a MO disc. In the
case of the ROM disc, the groove G in Fig.6 is deleted. Si nce
stabl e signals may be produced when clanping is performed during

oo ST (e MR S Bt Mg g, cccurate ol arping
B INIF— I LEERBETRCRRTEF -~ YRR FH
L.
ERBC. LEERBLEFROV Yy 27 v TN LELEY—HKI VT
PHEEBRF—YIVTOFYISAPIYVTEBBLAEY AL XY 7T,
LEFERH AT Db LEEREH AT -~ CYIBEDLBI S L
EEBH AT —HEFREMNBTEL O, LE—FOBBEEAL
BREDF— YR LRV v 27 vy TRBBTBISI L LRF— V4
FREMBL, LEV Yy 27 9y THLETIVSA I YT 2 BBL
YL IVYT, FEOF— S 2 LRV vy V7 v TRBRT B LS
CRERF— SR FREHUATIHBERE
AMALCLESBLTAXRT 1 AVEDER,
28. FBARL LERESFALFBERCI--THESARTF—-FK
ML, LEFSVSAPIYV PO LI VY EBOWTLRET—5% 2
Sy T FTBIS YT RERASOERAL I LA KB LT M RE2
TEROET + AV EHRE.

-_—

KRR O M

#
"
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It is noted that, since no pits are pre-forned in an area for data
re-witing, the mrror area wdth is larger than with the - y
opti cal ‘Mﬁgé'é"’?ﬁ-"’m ch both data and pits are pre- recordeol;‘g@&%?éfog‘%’yz
Therefore, by providing a groove G in an area

20 corresponding to the data area AHgggas shown in Fig.6, it becomes

94dsq

FIG.1



possible to dimnish the mrror portion to alleviate-ill

nol ding on servo pits.

control , WO96{084335t required to be

enbodi nent, the groove

effects

of disc

Since the groove G is not enpl oymerimsnidsacki ng

has

wavel ength. Wth the repl ay-

region of 3 data
ARd, as

only ROM di sc,

il effects of disc nolding on servo pits:

2/30

particularly precise.
a depth of [err]/8, where [err] i
t he anchor pit Pan having a

clocks is provided at a |l eading portion of the data area
shown in Fig.7, the mrror portion may be dimnished to alleviate

In the present

s the | aser

FIG.2A

FIG.2B
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i's made
D2047) ,
8) and

Each data sector

user dataﬁkﬁgm

2418 byt es,
excluding 66 bytes of the
Referring to Fig. 10,

up of 66 bytes of
256 bytes of ECC (El,1 to
40 bytes of user

reference data,

showi ng the wavef orm of playback

reference data,

defined data (umPCV
as shown in Figs.8 and 9. The data format for 2352 bytes,
I's shown in Fig.9.

2048 bytes of
es of
g at

E16, 16)

signals of the

reference data, four blocks, each consisting of 4 bytes of 8T patterns and
12 bytes of 2T patterns, and 2 bytes 25 all Os as allowance for setting
the detected information, are 3/30
1 10 20
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whi | e
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recorded as the reference data. The 8T pattern is enployed for

t hree-val ue | evel
al
correcting the dc-derived pit position

power variation,

decodi TYOLEQ6433 t i

21

during

4/30
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repr oducti on.

ot her

data are NRZI

addi t

In the data area ARd of the data segnent DSEG data

t Y v6ides3306 bytes of reference data are scranbl ed. Thgrﬁjpgmzed

converted and recorded on the segnment basis -

ion, this optical disc is a so-called zone CAV disc, and |s nade up

fromthe outer

rimpart of a gray code part area of 736 tracks,

2-track

buf fer track, 5-track control track, track buffer track, 5-track
305

control track, 848 track user zone
user zone 2, 912-track user
QAKX

——--—.——.————--————

[ GRS N

4-track user zone 1, 880-track

FIG.5



zone 3, 944-track user zone 4, 976-track user zone 5, 1024-track user zone
6, 1056 trac@g& er zone 7, 1120 track user zone 8, 1184 tr TPURAaaone 9,
1216 tra¥R% zone 10, 1296 track user zone 11, 1392 track user zone 12,
1488 track user zone 13, 1696 track user zone 14, 770 track user zone 15,
5-track test track, 2-track buffer track, 5-track control track, 2-track
buffer track and 820-track GCP area, as shown in Figs.1l1l and 12. I f,
with the nunber of tracks Tz in a zone, the nunber of data segnents Dsz
required for a sector.in a zone, and the nunber of data segnents per track
of Dt, the sector is to be conpl et 6d6130

- 216—~432DCK
24~48DCK 12DCK 176~368DCK 4DCK
=] | — : . -
TaR =
ARs PR ARd PO
= - —
\
— e Gr
1SCK 1SCK

FIG.6



| f

PetIPSRRESY S Sz

and the nunber od sectors is to be constant,
= Tz*Dt/ Ssz and Tz = K*Dsz

suffices to decide the nunber of tracks so that the nunber
Sz

fromzone to zone,
in a zorfEO 06433

7/30
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22 Al'l paraneters may be obtained by allocating the approximate data

capacity , obtained on dividing the data capacity jre
di sc by Pﬁg&?éﬁa nunber of zones as the value of K, fron1?%ghg§?€€&%irn
side zone, and determ ning the data clock frequency so that the recording
density of the inner nost track of the zone will not exceed a pre-set
density. The sector capacity is assuned to be constant at 2352 bytes.
In this case, a sector is started at a certain segnent, the

8/30
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nost zone

sector

fioditis

CE

presen
i nner

nexﬁ

the capacity of a

may be constituted in

in the

i f oany,

uni f.orm ng the nunber of

of sectors,

byt e,

of sectors

Thus a sector

30t by

nunber

8(

is started as fromthe

The nunber

frame code O is at the | eading end of a zone.

Is provided for a

may be rendered con

each zone.

Is termnated if the nunber of segnents naki ng up one
term nated and the next sector
as shown in Fig.13.

starti WOP#HR64Fdxt sector at a r edundant
sect or

whi ch a segnment 0 of the
a parity sector
parity

sectors for
likely to

sect or
segment ,
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be the not the same as the nunber of the other zone by reason of the
termnated at the

Thus the track in which the sector is
The opti cal PHTIROYPAE82 e

recordi ng area.
segnent %@%"?@3‘?0 be the inner nost zone.

user zone divided into 16 zones as described above and the nunber of data
bytes per segnment (bytes/seg) and the nunber of segnents per sector
(seg/sector) are determ ned by data cloaks DCK generated by multiplying

t he 10/30

&
J
- \
-8
r( - T = o~ O —— e — P
bas
o
iz g A
e = O
: —_— w0 —
Y LL
<
3
'\
—~1.8
&
e
<8
| &F
N a\ A
N~ ’\A
OH l 5
QMW o =
e w58 18
| B &~
=13 __L__ |




DCKseg

Fig.11 and

9N, and

dat a cl ocks

cl ockpamiros@1682r VO
servo clock SCK tines MN,

of
SCKseg

of servo
t he nunber

I f the nunber
respectively by
11/30

IS,
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servo clock SCK by M N where Mis the value of the clock in
area A

t he nunber of servo cl ocks SCKseg and

Nis e
in one

23




DCKseg = SCKsegM' N, where Mand N are integers. Meanwhi | e, each track
Is divided jntg 1400 segnents, of which 1300 segnents ar ment s
DSEG. TP Y6/fied area, the wuser data is not recorded. $ﬁ%$@?g9 9100 of
the 1300 data segnents DSEG are used as GCP segnent GCPseg for storing the
GCP information such as nedia informati on. The GCP segnment GCPseg i s
allocated to a data segnent at a md position of each address segnent ASEG
as shown in Fig.14. The GCPO segnent GCPseg is made up of the servo

QI’ ea ARs, 12/30

GCP AREA
CONTROL TRACK

FIG.12



the GCP area ARgcp and a bl ank ARbl k, as shown in Fig.15. In the GCP area
ARgcp, tweydoedd® recorded by pits seven 4-bit data coded 4 y code
repr esent ation%’fn the sane way as for the access code A&#%F’@ﬁ@%ggdress '
segnent ASEG nanely the GCP codes [GCPH], [GCP2], [GCP3] and [ GCPL] and

parity [P] and page nunbers [PNH and [PNL]. To the GCP code is
appended the parity [P] in order to permt error detection. The page
nunbers [PNH] and [PNL] are 13/30

FIG.13



24 al so appended in order to give plural information data on nmedia or the

like as the GCP information. |If the page nunbers [ PNH| aqﬁahggkb_ e up
to 16 paBwxI6/064 sane i nfornmati on nay be recorded as [ PNH| Rﬁz for

provi ding protection against errors. By arranging the respective GCP
segnents GCPseg in the state

14/30

FIG.14



in which | ower one digit nunber of the address recorded in the

segnent ASEG (frane

segnent W
the GCP segnent GCPseg nay be

each track turn, 10

repeat edly

of

1"- '

nunber) is coincident with the page n%EQﬁﬁ9

3 as shown in Fig.16, readout errors in the page
elimnated. Since there are 100 franes |n

addr ess

Watl o

pages or 10 sorts of the GCP informati on may be

the ten sorts of the GCP infor
recorded on the GCP segnent

17 A b

recorded ten tinmes for r Lng the opportunity of m sreading
el P30

As for the GCP informati on

ARS |[ARbik ARgep
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-
-
-
-
-
-
-
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GCP2 | GCP3 | GCPL |PARITY

GCP2—F
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CPseg, the page nunber O is the information giving the nedia

I nformati on/ nedia type, as shown in Fig.17. The bits 15t ' t he

i nf or mat WOP6 erni ng the physical fornmat of the nedia, Oﬂ%ﬁgg§h¥ﬁ8
possi bl e presence of the groove or sector nmarks, the bits 7 to 4 give the
information as to the nedia form such as M or ROMand bits 3 to O give

t he nmedi a generation information. 16/30he GCP information of the page
nunber 1 is the information specifying the data information/error
correction form as shown in Fig.18. The.bits 15 to 8 give the data

I nformation speC|fy|ng the sanpl e servo system | ogi cal CAV or NRZI coding
etc. and bits - ~
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25 7 to 0 give the information specifying the error correction codes.

The GCP info tion of the page nunber 2 is the information _specifying the
outer ri nﬁ%g’ck physical address and the bits PCTAIPIS/01682

17/30

1010 MO+ROM X7 4 7

0010 MOX5F 4 7
A5 4 T

0000 ROMx 74 7

0

PARITY
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15 to O give the information specifying the physical address of the outer
rimside control track, as shown in Fig.19. The GCP pptgpésdl of
the pag®QB¢PRI83 3 is the information specifying the innerb??n1SF5k§?ack
physi cal address and the bits 15 to O give the information.specifying the
physi cal address of the inner rimside control track, as shown in Fig.20.
The GCP information of the page nunbed8/30s t he i nfornation speci fying the
outer rimcontrol track clock ratio/ nunber of segnents per sector as shown
in Fig.22. Bits 15 to 8 give the information specifying the nunber of

cl ocks of the outer rim
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control track, that is the value of the clock Mof Fig.11 and bits 7 to O
specify_t I rmati on specifying the nunber of segnents .

The GCPWQ?‘(S%%& on of the page nunber 6 is the informati orﬁ%@gﬁéﬁng t he
inner rimcontrol track clock ratio/ nunber of segnents per sector as shown
in Fig.23. Bits 15 to 8 give the information specifying the nunber of

cl ocks of the outer rim control tr‘acirﬁl at is the value of the clock M of
Fig.11 and bits 7 to O specify the i tion specifying the nunber of
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segnents per sector. The GCP information of page nunber 7 is the

I nf or 26 spe;&% | IEQF

nunber gfﬂ%%gﬁésper segnent / nunber of servo clocks per segrent,” ‘as shown
in Fig.24. Bits 15 to 8 give the information specifying the nunber

of clocks per segnment and bits

20/30
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7 to 0 give the information specifying the nunber of servo clocks per
segnent . e GCP information of page nunber 8 is the j @ﬁgﬁ,&

speci fyi %0¥%‘§4%%mer of segnments per track, as shown in Fiia% ) F@; 15
to O give the information specifying the nunber of segnents per track.

The GCP informati on of page nunber 9 is the information specifying the
nunber of address segnents per track/spare, as shown in Fig.26. Bits 15 to
8 give the information specifying the nunber of address segnents per track

and bits 7 to 0 is the 21/30
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spare information. On the control track are recorded the

above- neqt. 0- byte GCP information, |aser wavel ength, t ance or
track pﬁ%ﬁ%)&%agbytes of media information, the nunber of b%éﬁ@gg’ 1682

vari ous physical tracks or data fields, nunber of data clocks of various
areas, and nunber of zones, and 320 bytes of the band information such as
zone definition data. By recordiggy3ge i nformation A specifying the
nunber of tracks per track (1 byte) (A = nunber of segnent/track), the
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information B specifying the start track nunber of each zone (2 bytes),
the inf oe‘g%d'“g $pecifying the total nunber of tracks of epgl/BsNMicsR
byt es) an t(le ?nformati on D specifying the nunber

27 of segnments per sector (1 byte) (D = nunber of segnents/sector), the

physi cal track address or the physicalzﬁamant addr ess may
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" be found fromthe serial sector address in the fol | owi ng manner. That
address into zone nunber_E and offset

“is, by c j the serial sector

nunber F%ﬁ(@"gﬁt abl e, and by executing an operation PCHIRIN91682-
(product) ..... H (remainder) fromthe offset nunber F, the physical track
address and the physical segnment address may be cal culated within the zone
by Physical track address = B. + % Physi cal Segnent Address = H
As descri bed above, with the optical a 8¢ the enbodi ment
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illustrated, the address mark ADM or the sector marks STML and STM2 are
recorded_jn the servo area ARs, the information specifying the address
sector may be gi venPGIAURYR1682

segnent WER6/%133 he | eadi ng end of the

i ncreasi ng redundancy of the data area ARd. Since each sector mark STML,
STM2 specifies the Ileading end data segnent DSEG of the sector or a
segnent directly before the |eading er@5/80a segnent, the sector is not
defective even if one of the sector nmarks is defective, thus |owering the

rate of occurrence of defective sectors.

0

PARITY
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Wth the above-nentioned optical disc, by recording servo pits having a
| ength corresponding to two clocks with respect to the genegr o]
cl ocks SHO960643%L servo area ARs, the nirror portion in thgﬁb&%&&%a ARs
may be reduced, thereby reducing 28
ghost pits generated during disc nol difgISO By havi ng a pit
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di stance of not less than 5 shortest pit wdth, data interference nay be
suppressed for giving stable servo signals. On the h
since sCWen96/06433 recording data are recorded as NRZI nodulated data
on the optical - disc, the recording pattern is random zed and the
probability of fixed patterns being continuously generated may be | owered.
Thus the disc nolding may be stabiliz@y/gd0gd the nenory capacity of the

reproduci ng apparatus in vit®rbij reduced. In
addition, it is possible mﬁﬁﬁ“fﬁ@ dbSvenop¥iicar ¢lisg to
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secure residual heating tinme by the | aser beamby the pre-wite area

ARl err] and post-wite area AR err] provided in ten data ar Rd of the
dat a segmsf"? so that data may be recorded positively Féﬁﬁf%@lﬁ%a
area ARd. In the above optical disc, since the servo information and
the address information are given by the servo area ARs and the address
segnent ASEG provided at equiangularly divided positions, the address
information may be read in the playback system by servo clocks SCK

produced by the servo information w b regard to data
recordi ng/ reproduction, thereby enabl stabl e hi gh
GCP AREA
20!

N J—vo~15 %

CONTROL TRACK
; AREA q\
205

200A

%

2008

FIG.28



speed seeking. Since plural zones with uniformnunber of sectors are equal
in data capacity, there is no necessity of changing the Rp#hfseSnadsat he
parity V@@ IRR433 or exchange sectors fromzone to zone, thus sinmplifying the

control software. On the other hand, since the |ast segnent of a zone
i's
29/30
b1 b2 cl c2
RF ]

« yuuuuyuuuL

tb1 tb2 tcl tc2

FI1G.29



29 continuous to the start segnent of the next zone, no wasteful segnents
are prod &t o, addition, since the start segnent in each Sod
arra’ngedbkgé9 ’%%&same position of each track, and each zonel,légﬁg%ggrﬁ 8ezd from
t he segnent of the sane segnment nunber, zone managenent may be
facilitated. . In addition, since the GCP area across plural tracks
give the nedia information in thedgbfspcode with the sane format as that
of the address information recorde he address segnment ASEG the
decoder for detecting the address information may be

SCRAMBLE BIT

131 SCRAMBLED
(7). DATA

> 1 2 3 4 5 6 7
‘_T~CLEAR T \133
DATA

FIG.30

SCRAMBLE TABLE

80 6a 46 b4 9c ‘90 92 ed 78 cl 8 €9 8 eb 9 Te
40 35 23 5a 4e 48 ¢9 76 bc 60 ¢c5 74 3 f5 Tc 3f
a0 9a 11 2d 27 a4 64 3b 5e b0 62 ba el 7a be 1If
50 cd 8 96 13 52 b2 1d 2f 58 31 dd 70 3d df Of
a8 66 44 cd 09 29 d9 8 17 ac 98 6e b8 % ef 07
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used sinultaneously as a decoder for exclusively reading out the nedia
knformation by the reproducing apparatus. Thdre L5 no. Jgecessity of a
speci al signal generator during cutting. En::aﬁdiiiﬁh; the «address

i nformation may al so be read during readout **of the*"CCP aream:by the
reproduci ng apparatus, so that the pickdp position may be managed
positively. Wth the optical_ -disc, the nedia information specifying
the sornt of the nediumor the foﬁ%ﬁCﬁﬁipﬁﬁJQﬂven by the GCP area to the

reproducing apparq5$§ical Disc and Optical Disc Driving Device

Technical Field

This invention relates to an optical disc of the sample

servo system and a driving device therefor.
Background Art

There has hitherto béen known an opticél disc system for
recording/reproducing various data by scanning a concentrically
or spirally extending track on the disc by a laser beam, in which
_the optical disc is driven at a constant linear velocity (CLV)
or at a constant anguiar velocity (CAV) for recording/reproducing
the data. There has also been known an optical disc system of
a continuous servo system in which tracking control is performed
using a continuous pre—grobve'formed along the track, or of a
sample servo system in which tracking control is performed using
discrete servo areas formed on the track.

Among known types of the optical discs, there are a
recordgble RAM disc, such as a replay—-only ROM disc, a write—once
disc or a magneto—dptical disc (MO disc) and a so—called partial
ROM disc having both ROM and RAM areas.

An-optical diSé system, handling such optical disc, 1is
configuféd for reading the parameter information for the medium
recorded on a phase encoded part'(PEP) provided-on an inner rim
of the optical disc as prescribed in ISO MO 5.25 inch standards

and for reading the control information from the control track



It is also possible with the optical disc to supply the information for
rveading the control track information by thg P ar el -z ="« Since the
nmedi a information of the same contents are yi¥&* Hy:the CR-area for one
track turn, the media information of high relidbi1Tty may "BE given to the
repr oduci ng appar at us. Si nce each®segnent disposed radially of each

tr?ck O%JJEE upon the control information for carrying out the control
operation responsivé to thé control information.

With the continuous composite servo sysiem-(CCS system)
standardized in ISO, servo data is affected by data per se. That
is, if data recording density is increased, system clocks can be
reproduced with increasing difficulties, such that it becomes
difficult to achieve high recording density. .Besides, s%nce the
groove and pits must be cut simultaneouély, it is difficult to
produce a ROM disc or a partial ROM disc.

In addition, with the conventioﬁal optical disc, a dedicated
decoding circuit has been'required for reading out the parameter
information recorded 6n the PEP. Since thg PEP lacks in the
address information, the pickup position cannot be identified.
Since the PEP and the recording area for data per 'se are
different in formats, the two areas need to be demarcated from
each other via a gap.

It is therefore an object of the preéent-ihvention to
provide an optical disc of a sample servo system of high
capacity and high performance, and a driving system therefor.

It is another object of the present invention to provide an
optical-disc in which the parameter information can be read
without }eQuiring a dedicated decoding circuit and in which the
pickup position can be identified.

Disclosure of the Invention

The present invention provides'an optical disc having a



30 GCP area of the optical disc gives the sane media information, the
pedia informati on may be read out w thout a@tﬂ:xfi ng.trackisg.--on the

reproduci ng appar at us.

the vicinity of the inner and outer rins of*Y he* optical “dfst-gi ves the
sanme nedia information, any of the innér rimside access start or the

out er

1 mjglagggy:% gs?u sSEa.al[lEiaﬁy ggngeeét?g}gglfy e};['t.heen ir?'f troické,heeach

r epr oducP

track including a plurality of segments having a servo: area
having servo pits giving the servo informatioﬁ to a disc drive
and a data area. There is provided a discrimination mark giving
fhe information for identifying a segment _by the recording
position in the servo area.

With the optical disc of the present inveﬁtion, the §egments
include a data segment for recording user data and an address
segment fof specifying an address of the data segment. The
discrimination mark discriminates the data segment from the
address segment.

With the optical disc of the present.invention, a sector is

formed by a plurality of segments and a segméni at.a leading end

. of the sector is identified by the discrimination mark.

With the optical disc of the present invention, a sector is
formed by a ﬁlurality of segments and a segment at a leading end
of the sector and a directly previous segment are identified by
the discrimination mark.

With the optical disc of the present invention,f the
segments inclﬁde a data segment for recording user data and an

address segment specifying an address of the data segment, and

a plurality of said segments make up a sector. The data segment

and the address segment may be discriminated from each other by
the discrimination mark and the segment constituting the leading

end of the sector and the directly previous segment may be

In addition, singe<j-he; GCP- akea,«provided in -



The’ recordlng/reprodu0|ng apparatus having th
;such format is conprised of a control circufss bl ogk-gnd-a «dissc drive 200,
as shown in Fig.27. The basic arrangenem:tﬁ%the ceConﬁlng/reprodu0|ng
apparatus shown in Fig.27 is the sane gs shown
No. 5-24542. Wth the present recording/reproduci ng apparatus, exchange of

L 3
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~With the optical disc of the present 1nvent10n, a segment

directly previous to the segment at the leading end of the sector

"is identified by said discrimination mark.

The present invention also provides an optical disc having
a plurality of substantially concentrically extending tracké,
eaqh track including a plurality of segments having a servo area
having servo pits giving the servo information to a disc drive

area, and a data area, in whieh the segments are made up of

address segments arranged at the same positions in the radial

direction of the tracks and having the address information
recorded in said data area, and a data segment for recording user
data, and in which the address informatibn is recorded in the
address segment in the gray code representation using a region
of five clocks for the 2-bit information. The clocks are
generated by a disc drive.based updn the servo pits.

The present invention also provides an optical disc having
a plurality of substantially concentrically extending tracks,
each track including a plurality of segments having a servo area
having servo pits giving the servo information to a disc drive,
and a daia area, in which plural segments are made up of addfess
segmentéhformed at the same position_in the radial .direction of
each track and having the address information recorded in'each
data area and a data segment for recording user data. The

address information is. recorded as bits in 4-bit gray code

e MO di sc and ROM di sc havin

onmands and data is by a

g



controller 101 of the control circuit block 100. The controller 101
.appends CRC and error correction codes to dgtgpsf,rom the khpst - conputer 300
during recording and transfers the data to & he*dfsc zdrive 200. For

L2 Ak

reproduction, data fromthe disc drive 200 i"S Corfécted 1o "errors and
user data portions are transferred to the host conputer 300.
CommandsrepPekBAtat@bY0 inSUStIM ANtk rHENLCS f VeS| oTESKkOb ikhaldi So dvd Mk

200 are.given by a digital signal processor (DSP) 102 which perforns
necessar ydpreeessegfent, upper two bits in the four bits corresponding
" to 5 clocks by the gray'code represenﬁatidn énd the lower two
bits corresponding to 5 clocks in the gray code representation;
and one clock therebetween. The l-clock area has a pit formed
therein when the pit representing the upper two bits in the gray
code representation and the pit representing'the lower Ewo pits
in the gray code representation are at the shortest distance from
the one-clock area and when one of the pits is af the shortest
distance and the outer is at the longest distancé from the one-
'clock area.

With the optical disc of the present invention, plural servo
pits are recorded in thé servo area so as to have an-area of two.
ciock signals and a distance of not less than § ﬁits.

With the optical disc of the present invention, scrambled
and NRZI converted data is re;orded in said data gegment.

With the optical disc of the present invention, a pre-write
area having data of a pre-set polarity recqrded therein is
provided at a leading end of a data area of the data segment.

With the optical disc of the present inventién, a post—write
area haQing data of a pre-set polarity recorded therein is
p?ovided at a trailing end of a data area of the data segment.

The present invention also provides an optical disc having
a plurality of substantially concentrically extending tracks,

each track including a plurality of segments arranged in the same



31 ‘responsive to commands fromthe controller 101. Wth the present
recording/reproduci ng apparatus, - the DSP 10?-g§ responspve-fo a request

fromthe host conputer 300 in the state |n“WMPﬁh the dpt:cak disc 201 is
| oaded by a loading unit 200 on a spingle rdtor 203 to ¢bhitEhd a spindle
driver 204 via an I/O block 103 to run“the spindle notor 203 in rotation.

The _radial direction relative to the track and having a servo area
having servo pits giving the servo information to a disc drive,
and a data area, in which the optical disc is divided into plural
zones each having a uniform number of sectors by setting the
relation of the number of servo clocks SCKseg per segment anq the
number of data clocks DCKseg per segment, wherein M and N are
integers. -

With the optical disc of the present inQention, the number
of servo clocks SCKseg per segment is set to SCKseg = 9N.
With the optical disc of the'present invention, the next
zone is started from the next segment even if there is a
redundant area in the last segment of a zone and the start
segments of the respective zones are arrayed at the same radial
positions.
.The present.invention also prOVides an opticalldisc having
a plurality of substantially concentrically extending tracks,
each track including a plurality of segments having a servo area
having servo pits giving the servo iﬁformation to a disc drive,
and a data area, in which the segments include address segments
~arranged in the same radial direction of the track and adapted
for recbrding the address information in the gray code
represeﬁfation in the data area, and a data segment for reéording
user data, and in which a media information.area in which the
media information coded in the same gray code representation as

the address information is recorded in a data area of a portion -



DSP nay also issue a simlar command when the optical disc 201 is |oaded
when the automati:c spin node is set. \Wen the-qplndFeﬁ'nnxop 203 reaches a
pre-set rpm the spindle driver 204 issues .a.sprndte,on/qff <Signal SPD to
apprise the DSP 102 that the rotation has b&en St abi [Tzed*****During this
time, the DSP 102 shifts an optical pickup 205 by the pickup driver 105

via a pubgethe ¢irmndyatding (PW) circuit 104 until it is caused to bear
agai nst *stops 200A, 200B in the vicinity of the outer or inner rimof the

optical disc RQtH ahepasht il i £ REAM §PObrbBehbe inkRGERHGINNT tHLaned Tt
Isineg., a GCP area outside the zones 0
information area is formed across plural consecutive tracks.

With the opticalldisc of the present invention, the media
information of-the same contents is recorded in data areas of the
same angular p031t10n of the consecutive plural tracks.

With the optical disc of the present 1nvention tne media
information area is provided in each of inner rim and outer rim
regions. |

With the optical disc of the.present invention, the media
information is recorded in each data area of a portion of said
tracks.

With the optical disc of the present invention, the address
information is recorded in said addrees segment as gray code
using an area corresponding to five clocks generated by a disc
drive based on the servo pits for the information of two bits.

With the optical disc of the present invention, address
information is recorded as bits in 4-bit gray code representation
in a 1l-clock area of said clock signals in said address segment,
upper two bits in the four bits corresponding to 5 clocks by gray
code reﬁresentation and the lower two bits corresponding to 5
clocks in gray code representation, and one clock.therebetween.
The 1-clock area has a pit formed therein when the pit
representing the upper two bits in gray code representation and

the pit representing the lower two pits in the gray code



to 15, as.shown in Fig.28. If focusing is captured in the recording
area, there is a risk of inadvertent data ergdufe iff .the.di.st. is a highly
sensi-tive disc, such as MO disc. By capturing-faocuSisng: i p~'an area
having data fornmed by pits, such as the, GCP*ared, “dutsi de**t"he recording
area, inadvertent data erasure may be p?ohi bited from occurrence. It

her ropl oy Pan S Tat ET b tBe BRP s8R Tpeie, Mg and | SRetlgt
inforﬁathg%aiinHEQHEHGQnE“o%h@hé?ﬁ%é%“%% at the shortest distance and the
outer is at the longest distance from the one;clock area.
With the optical disc of the present invention, meqia
information indicates a once-write type or a replay-only type.
With the optical disc of the present invention, the media
information for the same contents is recorded in plugal data
areas of said portion of the tracks.
" The present invention also provides an optical disc having
‘a pluralit& of subStantialiy concentrically extending tracks,
each track including a plurality of segments having a servo area
having servo pits giving the servo information to a.disc drive,
and a data area, in which the.segments are made up of address
segments arranged at the sdme positions in the radial direction
of the tracks and having.the address information recorded in the
data area, and a data segment for recording user data, and in
which a media informa£ion area having recorded therein the media
information in the gray code fepresentation is formed in a
plurality of tracks in the vicinity of the inner rim and in a
plurality of tracks in the vicinity of fhe outer rim.
The-present inventioﬂ also provides an optical disc dfiving
device fbr driving an optical disc in which the optical disc has
formed thereon a plurality of éubsténtially concentrically
extending tracks, ea;h track having a plurality of segments each

having a servo area having servo pits giving the servo



32 in the gray code and with the sane format as that of the address
information, the address information and thg"fedia «xnfdrneti.on may be read
and discerned by the same nethod. |n additifor,~-si nge: the nmedia .
‘information in the gray code is recorded,in the BGCP"™ area~of*plural tracks,
the nedia information may be reliably r exd '

information to the disc drive and a data area, a discrimination
mark being provided in the servo area for repfesenting the
information for discriminating the segment 'by the recording
position in the servo area. The optical disc driving deviée
includes reproducing means for reproducing the information
recorded on the optical disc, detection means for detecting the
position of the discrimination mark by-'playback usignals
reproduced by the reproducing means from the discrimination mark
by a differential detection method, and discrimination means for
discriminating the segment-based upon the results of detection
by the detection means.

The present inveption also provides an optical disc driving
device for driving an optical disc in which the optical disc has
formed thereon a plurality of substantially concentrically
extending tracks, each track having a plurality of segments each
having a servo area having servo pits giving the servo
information to the disc drive and a data area, and a pre-—-write
area unified to a polarity at the distal end of the data area.
The opﬁical disc driving device includes recording/reproducing
means for reproducing data from ihe optical disc and for
recordiﬁg data on the optical disc, driving power producing means
for prodhcing a low—level playback driving power or a high-level
recording driving power to the récording/reproduéing means, dta
supplying means for supplying recording data to the

recording/reproducing means, and control means for controlling



even If the beam spot position control is inaccurate. When t he
spi ndl e notor 203 reaches a constant rpm ang’ uhe phckup Z0571.s noved to
e.g. the vicinity of the outer rim the. DSR EU?“Seﬁs azbizas,current LDB

for a | aser diode 207 provided in the ﬁflcaT plckUﬁ'ZGS“fU? a | aser
driver 206 via a DDA converter 107 fr the I/O block 106 and issues a

tho T ascrhias Uik novel, PRUELELRE PPARP. SPneRRtadteu i Tadroder op
AL T i LB B
power during recording at a timing the optical pickup of the
recording/reproducing means is moved from the servo area to the
pre—-write area'of the data area. The control means_éontrols said
data supply means for supplying data of the same polarity as the
one polarity to the optical pickup. The confrol means controls
the data supplying means for supplying desired data to the
optical pickup at a timing the pickup traverses the pre-write

‘area.
With the optical disc of the preéent inQention, ciamping
means for clamping. the data repréduced by the
recording/reproducing'means at a timing of the pre-write area

~during reproduction.

Brief Description of the drawings

Fig.1l illustrates a segment structure of an.optical disc

according to the_present invention.

Figs.2A to 2E illustrate a format of mainly a servo area
when the optical disc is a MO disc. Fig.2A shows clocks in a
servo area and-aa data area, Fig.2B shows a servo area having a
segment-mark SDG, Fig.2C shows a servo area having én address
mark.ADM) Fig.ZD shows a servo area having a first sector mark
STM1 and Fig.2E shows a servo area having a second sector mark
STM2.

Fig.3 shows a detection system for detecting a first pit in

to



the | aser ‘di ode 207, the laser light enters a photodetector 208 provided
kn the optical pickup 205 and a detection(nurnﬁ,byétHE- photodet ect or 208
enters a nmultiplexor 109 as a front APC sigrial3:*E2 ARC.converted into a

vol tage by an |-V conversion block via aﬂ curtent- Vol tdge”(1**Vv) conversi on
and matrix anplifier 209.- The fro APC signal F-APC is digitized by

an A/D corwerd 1 S; ign Lhme-di.yisignally multiplexed by the
mul ti pl exor i%gv%oéggét5ﬁeﬁ%grg%ﬂgéggggigﬁiv?égffO bl ock 111. The DSP 102

recogni zes thepig ot sHEl YR, Ofo it | 8FCTar 1 HYr Vs 1 8EMLHLl IZPdhe above

optical disc. |

Fig.5 shows a portion of an access code recordedlin the
address segment shown in Fig.4.

Fig.6 shows a format of a data segment in the optical disc.

Fig.7 shows a format of mainly a servo érea in a'RpM disc.

Fig.8 shows the constitution of an I-frame and an I-data
sector of the optical disc.

Fig.8 shows the data format of a data sector of the optical
disc.

Fig.10 shows playback signals which is based on a reference
pattern of the data sector of the optical disc.

Fig.1ll shows a setting parametef of area division in the
optical disc.

.Fig.lz shows the state of area division in the optical disc.

Fig.1l3 shows a data format in the optical disc.

Fig.14 shows the arraying state of a GCP segment in the
optical disc. | |

Fig.15 shows the construction of the GCP segment.

Fié.ls shows the relation betweeﬁ the page number of the GCP
segment'and the'frame'address of the address segmentf

Fig.17 shows .the contents of the GCP information of a page
number 1 of the GCP segment; |

Fig.18 shows the contents of the. GCP information of a page



front APC signal F-APC and varies the bias current LDB based upon-

33 the light volune control data cal cul atéd sy the-ncliosed digita
filter for controlling the outgoing |ight friomthe {asers diode 207 to be
const ant. The DSP 102 cause the qyrréht to*f1dw fromthe PWM circuit

- number 2 of the GCP segment.
Fig.19 shows the contents of the GCP information of a page
. number 3 of the GCP segment. |
Fig.20 shows the contents-of the GCP information of a page
number 4 of the GCP segment.
Fig.21 shows the cqntents of the GCP information of a page
number 5.of the GCP segment.
| Fig.22 shows the contents of the GCP information of a page
number 6 of the GCP segment.
Fig.23 shows the contents of the‘GCP information of a page
ﬁumber 7 of the GCP segment.
Fig.24 shows the contents of the GCP information of a page
number 8 of the GC? segment.
Fig.25 shows the contents of the GCP information of a page
number 9 of the GCP segment.
Fig.26 shows the contents of the GCP information of a page
number 10 of thé GCP segment.
Fig.27 is a block diagram showing the constitution of an
optical disc¢ driving dpvice according to the present invention.
Fig.28 illustrates the focusiﬁg capturing in the optical
disc dribing device.
Fig.29 is a timing chart showing the sampling timing for
taking out the_ clock information from the playback signal
waveform of wobbling pits in the opticél disc driving device.

Fig.BO is a block diagram showing the constitution of a



104 to the focusing driver of the pickup driver 105 for vertically driving
.the focussing actuator of the pickup 205 fgr.sfocusi-hg searth state. The
| aser light reflected back fromthe opticalgeissc 2201+ s detected by the
phot odet ect or 208. A detect Egn *6ut But °*6f *'t he**ptot odet ect or 208
I's converted by an 1-V conversion block of the |-V conversion and matrix

FE to a T e 0, {6 Brabidon] TnrUPRdeBt AR r R R £ B oo
the focusnN@nr Ptical disc driving device. :

Fig.31 shows a scramble table of the scrémbling circuit.

Best Mode for Carfying out the Invention

Referring to the drawings, preferred embodiments of the
present invention will be explained in detail.

First, the format of the optical disd according to the
present invention is explained. The optical disc of the present
invention is a zone CAV-sample servo system opticai disc.
_Meanwhile, the present inventioﬁ is explained with reference to
a replay-only ROM disc“ and a recordable MO disc. Unless
specifically defined, the following description is directed to
common contents of the two discs.

The obtical disc.according to the present invention has its
full turn of a track divided into.1,400 segmeﬁts (segment 0 to
segment 1399) as shown in Fig.l. These segments are classified
into address segments ASEG and data ségments DSEG.

In each track of the address segment ASEG, the position
information along the radius of the disc, that is track numbers,
and the position in the tangential direction of the track, that
is the -segment numbers, are pre-recorded 'by pits. During
fabrication of the optical disc, pits are formed based upon this
position informatioﬁ. The address segments ASEG are present
every 14 segments, such that thére are 100 address segments in

each track. An area from a given address segment ASEG to the



signal FEfis digitized by the A/D converter 110 as a signal tine- -
divisional |y sel ected signal by the nultipk€xdér, 10D .30 a$ to. enter the DSP
102 via the 1/0O block 111. The DSP 103 feeds fack: s he focuSing contro
data obtained on digitally filtering the f%Ycus' ng"er'ror' st'gnal via the PWM
circuit 104 to the focusing driver of tlﬁfe pi ckup driver 105 for

o 8 S A B e R, o
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two nelghborlng address segments ASEG are segments DSEG. There
are 1300 data segments DSEG in one track. Each segment is
compfised of an area corresponding'tq 216 servo clocks, namely
24 servo clocks and 192'servo clocks constituting a servo afea
ARs and a data area ARd, respectively. With fhe address segment
ASEG, the data area ARd is constituted by an address area ARda
and a laser control area ARdb.

Referring to Figs.2A to 2D, the format of a MO disc is
explained. In the servo area ARs, three pits Pa, Pb and Pc, each
2 servo clocké long, are pre-recorded with a center~to-center
spacing from.each other corresponding to five servo clocks, as
shown in Figs.2A to 2E. :There is also provided a focusing sample
area ARfs having a length corresponding to six clocks in the
servo area ARs. :

By setting the bits Pa,,Pb and Pc of the servo area ARs sd
as to be two servo clocks long, tﬁe-portions free of pits, namely
mirror portions, aré diminished, thus rendering it difficult to .
generate ghost bits during disc molding. Since RF signais can
be stabiy reproduced from the pits Pa, Pb and Pc during
acceséidg, various servo signals, such as tracking servo signals,
can be stably produced based upon RF signals reproduced.from the
pits Pa, Pb and Pec. In addition, by separating the center-to-

center distance between the pits Pa, Pb and Pc by more than a



phot odet ector 208 has its anplitude stabilized to sone extent and is
converted by an A/D converter 113 into anakOgs:s] gral$-aftes .

34 being clanped by a selector and clanp:132::* By pertorymng clanping
using the pre-wite area ARlerr], stabjg si’gndl s*tan*be** produced and an
accurate cl anping operation may be achieved.

pre—set distance, data interference between RF signals reproduced

from the pits Pa, Pb and Pc may be reduced significantly. For

reducing the data interference betweén pits, i£ is desirable to

separate the pits Pa, Pb and Pc by not less than five servo
£ clocks.

The second pits Pb disposed between the 11th and 12th clocks
and the third pits Pc disposed between the léth and 17t@ clocks
are wobbling pits, offset from the tfack centers by *1/4 track
along the disc radius, and give the tracking error information

10 _by the difference in amplitude values of RF signals reproduced
by these pits Pb and Pec. Also, as explained subsequently by
referring to Fig.29, the difference in amplitude values at both
shoulder portions of RF signals reproduced from these pits Pb and
Pc gives the phase information of servo clocks, while the sum of

n{ the phase information gives the clock phase information which is
independent on the tracking stafe..

The first pits Pa at the.leading end of the sérvo_area ARs
are classified by their positions into an address mark ADM
indicating that the segment is an address segment ASEG, a first

Za sector mark STM1 indicating.that the segment is a Leading segment
of the séctor, a.second sector mark STM2 indicating that the next
segment is a segment at the leading end of the sector and a
segment mark SGM not belonging to any of the above sector marks.

The firét pit Pa becomes the address mark ADM, first sector

2< mark STM1 and the second sector mark STM2 if it is disposed at



The ;AfD converter 113 is sel ectively fed with the servo clock signal via
a clock selector 115 from a servo cl ock;"géneraxigrjge WSPLT) circuit 114

or a data clock signal DCK froma data cl ock geney at Ing:(DQRLL) circuit
117. The clock selector 115 is controllgd Yy & servo-ti*nt g generat or
(STG 108 for selecting the servo clock signal SCK responsive to the

pl aybacktRe sihghal Sto f E8UTERE cIQKO Fd LA @Nda kO ndehectd Ngikhecdaka ok

sighal DCK responsive to the playback signal fromthe data area. The

cl ocks diiburghses vbi £aptel & ORRd Bid ON o &HIwrA il BIYEPDYand at the fifth
to sixth clock period, as shown in Fig.2E, respectively. The
start position for each sector is explained subsequently by
_referfing to Fig.13. The information indicated by the first pit
Pa may be discerned by checking the position of the maximum
amplitude value of the reproduced RF signal by detecting the
maximum value of the difference, thaf is by the so-called
.differential detection method, as shown for example in Fig.3.

'Since the first pit Pa at the leading end of the servo area
ARs gives the information specifying the.address mafk ADM, first
sector .mark STM1 and the second sector mark STM2, it is
unnecessary to record the secfor number or the track address on
the sector basis.
In the address segment ASEG, an access code ACC composed of -

16-bit track addresses [AM], [A2], [A3] and [AL] and the parity
[P], and a framé code FRC, composed of frame addresses {FM] and
[FL], are pre-recorded as pits in the gray code as the position
information along_the radius of the disc and as the position
information along the tangential direction of the disc,
respectibely, as shown in Fig.4. The 16 bits of the track address
of the access code ACC are divided into groups each made up of
four bits, and converted by table conversion-based upon a gray
code table shown in Fig.4 in the sequénce of AM = i5 to 12 bits

(MSN), A2 = 11 to 8 bits (2SM), A3 = 7 to 4 bits (3SM) and AL =



in the free-running state of the servo clock generating (SPLL) circuit
114. For the timng pul se during clanping;"g:sjgn?h::obgaiﬂgd on
frequency-dividing the servo clock signal &f sttte free-rynnj*ng frequency by
a pre-set value is enployed. The SPLL Circuit"114 ¢httks the anplitude
of RF signals digitized by the AAD conddrter 113 to check a bit patterning

d t h. t.h t t hat | Qf -set pit Ln_,th
area 115 K0S OpREEE: AR Foutd, SPAcol Aol FBe oLerERRoR 4" eI R ngner TodE
aphear ange f {1e DPX! oRBR! SN n"Heds® A1 FoFHY Oro@FoB1T6 U° T fram

and checks for po | e pattern
complement. Thus these access codes are changed only by one
pattern between neighboring tracks. The access codes are

.classified by the bit positions of the access codes into groups
[15, 11, 7, 31, [14, 10, 6, 2], [13, 9, 5, 1] and [12, 8, 4, O]
.and a parity which becomes 1 when the number 6f bits [l]zin each
group [15, 11, 7, 3], [14, 10, 6, 2], [13, 9, 5, 1] and [12, 8,
4, 6] is even is recorded.
Thué, by using a 1’ complement for each of next 4 bits'ohly
if the lower most bit of previous four bits is [1] so that these
- access codes are changed by only one pattern between neighboring
tracks, the center one clock region bit is formed for [0] in
which a pit indicating the gray code of the upper two bits and
a pit indicating the gray code of the lower two.pits are at the
shortest_distance, and for [F] in which one is at the shortest
distance and the other i$ at the longest distaﬁce, so that the
center one-clock area does not become a continuous mirror area
in the radial direction and hence the resin flow may be uniformed
during disc molding to Fender it possible to mold a disc of high
quality: |
Fié.s shows a portion of the access code ACC.
As for the frame code FRC, the inforﬁation-in the tangential
directibn 6f the address segment ASEG, that is the 8-bit frame

address specifying the frame number, is divided iﬁto upper four



coi ncidence. If this operatlon Is confirmed a pre-set nunber of tines,

phase of the servo clock SCK generated by the-SPLL—

to be | ocked with respect to the phase of Pogers -

35

rotation of the optical disc. Fron&ganﬁ1|ng dﬁta‘br"'%z of

‘bits and lower four bits, with the upper four bits FM = 7 to 4

bits (MSN) and the lower four bits LM = 3 to O bits (MSN), are
recorded in.the from of.gray code in the saﬁe way:as for the
access codes explained above. Although the 8-bit information can
be recorded as fhe frame codes, there are only the values of O

to 99 of the number of the address segments ASEG.

t he

£I¢GUIt 114 S deened

Meanwhile, a focus sample area ARfs of the servo area ARs

is the mirror portion and is used in the optical disc driving

device for focusing servo, read power APC (aufomatic power

cdntrol) or RF signal clamping. The positions of various sample

pulses for theses operations are difficult to identify correctly,
such that variations not larger than *5 servo clock pitchgs may
be estimated. Thus the mirror portion has an area of 6 clocks
as a space for sampling with a correcf value without being
affectéd by level modulation of RE signal level by pits despite

these variations.

On the other hand, the data area ARd of the data segment

DSEG is made ﬁp of the data area ARd of 176 to 368 data clocks
for recording user data, a pre-write area ARW of 12 data clocks
and a post—-write area ARN) of four data clocks, as shown in
Fig.6. .The number of data clocks is changed with zones. The
pré—wfifé area ARPR is provided as a clamp area for securing a
distance necessary for - pre—heating since start of laser
illumination by the ‘driving device until the disc reaches a

stable temperatﬁre for recording in case the disc is a MG disc



sanpling points at both shoul ders spaced one servo clock towards front and
back fromthe center point of the pIaybackgﬁ$§§jgnbh:lmaVefbrn1mﬁth respect
to the wobbling pit Pb sanpled at tim ngs (TEerr] s tferrf, rferr] and
t[err] of the servo clocks and sanpling gat’a' bT, b2 ~of “sanpring points at
bot h shoul ders spaced one servo cl ock t8wards front and back fromthe

ConLer o2RgR B bisRRRYARE T aEL 808 AOHEIUE L PR A 16 o
(2,600 8o L) o ke gD Do PHERERELA 25 0L LA AiLenoc

is also provided with the pre-write area ARW. The post-write
area ARPo is provided for assuring a distance for eliminating
insufficient erasure of. recorded data and for avoiding
interference of data otherwise caused by the edge of the groove
Gr provided on the MO disc. The MO disc.ié qnidirec?ionally
bulk-erased at the time of shipment. By rgcording data of the
same magnetic properties as those in the bulk erasure direction
_dn the pre—write area ARTW, recorded:data remains unchanged even
if data cannot be correctly recorded on the pre-write area ARPR
due to insufficient residual heat of the recording medium, so
that stable signal may be reproduced.' In addition, it is
effective.td provide a data string stabilized at a constant value
for'decbding from rear data in viterbi decoding by recording the
same data of four data clocks in the post-write area ARp,.

Fig.6 shows the case of a MO disc. In the case.of the ROM
disc, the groove Gr in Fig.6 is deleted. |

Since stable signals may be produced when clamping is
performed during reproduction using the pre—-write area APm, an
accurate c1amping operation may be performed.

It'is noted that, since no pits are pre—-formed in an area
for data re-writing, - the mirror area width is larger than with

the replay-only optical disc in which both data and pits are pre-—

recorded as pits. Therefore, by providing a groove Gr_in an area



|nfornat|on i s obtained by taking an anplltude di fference at both

shoul ders of the wobbling pits Pb and Pc wkt’ Ial-n the S&rwd area. The phase
i nformati on derived fromthe two wobbling pl g2e3*s added :tq-fhe phase

i nformati on for absorbing gain var|at|oaoproduced'“fdrnrahﬁfrtude changes
due to the tracking position. If the SPLL circuit 114 is l.ocked,

|'s possi Rlordepdifin Rl ¢Rk dhes 5PRLOMUE NG AMAFALWSFIR. seCi)gnrbé@oﬁ.as

scanning position of the pickup 205 on the segment basis, so that the

posi tionpefsdita d itlcsHimihiBR ¢AR RErr8¢08H-EEHN EﬂrawﬂedeﬁeAull effects
of disc moldiﬁg on servo pits. Since the groove Gr is not
employed for tracking control, it 1is not required to .be
particularly precise. In the present embodiment, the groove has
a depth of A/8, wherell is the laser wavelength. With the replay-
only ROM disc, the anchor pit Pan ha§ing a region of_3 déta
clocks is provided at a leading portion of the data area ARd,
shown in Fig.7, the mirror portion may be diminished to alleviate
ill effects of disc molding on servo pits-
| Each data sector is made up of 66 bytes of reference data,
2048 bytes of user data (DO to D2047), 256 bytes of ECC (E1,1 to
E16, 18), 8 bytes of CRC (CRC 1 to CRC 8) aﬁd 40 bytes of user
defined data (UD), totalling at 2418 bytes, as shown in Figs.8
and 9. The déta format for 2352 bytes, excluding 66 bytes of'the
reference data, is shown in Fig.9.

Referring to Fig.10, showing the waveform of playback

signals of the reference data, four blocks, each consisting of
4 bytes of 8T patterns and 12 bytes of 2T patterns, and 2 bytes
of all Os as allowance for'setting the detected informatién, are
recorded as the reference data. The 8T pattern is employed for
setting the three-value level (high H, mid M and low L) for data
detection in.viterbi decoding and partial response (1, 1), while
the 2T pattern is used for correcting the dc—derived pit position

shift, caused by e.g., fecording power variation, during



B, Cand D shown in Fig.3 are opened and the position which gives the

praxi mum anpl i tude anong the RF signals saineé at -§ hé fogr~""positions Ato

Dis searched. If the result is the positi&niA:" it :ican be Jsecogni zed t hat

the address mark is the address mark AQM and thi §"'ségment"1"3 the address

segnent at the | eading end 36
reproduction.

In the data area.ARd of the data segment DSEG, data other
than the 66 bytes of referehce daéa are scrambied. The scrambled
data are NRZI converted and recorded on the segment.basis

In addition, this optical disc is a so—called zone CAV disc,
and is made up from the outer rim part of a gray code part area
of 736 tracké, 2—-track buffer track, 5—track control t;ack; 2-
track buffer track, 5-track control track, 848 track user zone
0, 864-track user zone 1, 880-track user zone 2, 912—track-usef
_zone 3, 944-track user zone 4, 976-track user zone 5, 1024-track
user zone 6, 1056 track user zone 7, 1120 track user zone 8, 1184
track user zone 9, 1216 track user zone 10, 1296 track user zone
1i, 1392 track user zone 12, 1488 track user zone 13, 1696 tfack
user zone 14, 770 track user zone 15, 5—£rack test track, 2-track
buffer track, 5-track control track, 2-track buffer track and
820—tfack GCP area, as shown in Figs.11 and 12. .

If, with the number of tracks Tz iﬁ a zone, the number of
data segments Dsz required for a sector in a zone, and the number
of dgta segments per track of Dt, the sector is to be completed
from zone to zone, and the number od sectors is to be constant,
if suffices to decide the number of trécks so that the numBer of
sectors Sz in a zone is |

Sz

Tz*Dt/Ssz
and

Tz

K¥Dsz



of the frane. Thus it becomes possible to clear an enclosed frane
counter, not shown, for frame synchronization.: Singe-€acti ~frame is made up
of 14 segments, a window is opened every 14 ise@ynedts.: :lf.continuous
recognition as an address mark is  posgjbl €, frame synchroni'zation is
judged to be | ocked. On frame synchroni zation, the address recording

position can ahe pecasBkesd nap A;mg,ttaq?,e%cs s$1 £088L AGE @Y ddisr I anEr s0de
FRC. are decoded by an address decoder (ADEC) 116. Wth the ADEC 116, the
pattern ahthodhphicitycasiad ddhd, Wa oodle b8 de69dedgb¥he data capacity
of the entire disc by the total number of zoneé as the value of
K, from the outer rim side zone, and determining the data clock
frequency so that the recording density of the inner most track
of the zone will not ekceed a pre-set density. The sector
capacity is assumed to be constant at 2352 bytes.

In this cése, a ;ector is startéd at a'certain segment, the
.seétor is terminated if the number pf segments making up one
sgctor ié terminated and the next sector is started as from the
next ségment without starting the next sector at a redundant
byte, if any, present in the last segment, as shown in Fig.13.

Thus a sector may be constituted.in which a segment 0 of the
frame code 0 is at the leading end of a zone. If a parity sector
is provided for a number of sectors, the capacity of a parity
sector may be.rendered constant by uniforming the number of
sectors for each zone.

Thé_number of sectors iﬁ the inner most zone is likely to
be the not the same as the number of the other zone by reason of
the recording area. Thus the track in which the sector 1is
terminatéd at the segment 1399 is to be the inner most zoné.

The optical_disc has the user zone divided into.16 zones as
described above and the number of data bytes per segment
"(bytes/seg) and the number of segments per sector (seg/sector)

are determined by data clocks DCK generated by multiplying the



checki ng- the coincidence with the gray code table shown in Fig.4. The ADEC
.116 sanpl es the playback RF signals at positiqns<mar.p, <>c and d shown in
Fig.4 and finds the nmaxi num anplitude posltithi® Wyiaidifferential detection
nmethod. Sinmilarly, the playback RF sigpals are Sanpl ed”at "respective
positions e, f, g and h shown in Fig.4 and the maxi num anplitude position

I s foundgi r gdar. fect ' by tihe b palheon anghd he1gey Gpde
table.. B;s/bgglﬁe%gt?ocf/kg sp?%cgsgs,w?ﬁcewwg%kma(ﬁt}fess [AM to [AL], parity [P],
-and the frgneiaddaess {SMqantl t&Lb4ar e dpaodas, angl the dembdedofr asstis

are stored in a register. Wen the data is established,
clocks in the servo area ARs is N and the data clocks DCK is the
servo clock SCK times M/N, the number of servo clocks SCKseg and
the number of data clocks DCKseg in one segment are given

respectively by

SCKseg = 9N, and

DCKseg = SCKsegM/N,
where M and N are integers.

Meanwhile,'each track is divided into 1400 segments, of

| which 1300 segments are data segments DSEG. In the GCP area, the
user data is not recorded. -Therefore, 100 of the 1300 data
segments DSEG are used as GCP segment . GCPseg for storing the GCP
information such as media informatioﬁ. The GCP segment GCPseg is
allocated to a data segment at a mid position of each address
segment ASEG as shown in Fig.14.

The GCPO segment GCPseg . is made up of the servo area ARs,
the GCP aresa ARgcp and a blank ARblk, as shown in Fig.15. In the
GCP area ARgcp, there are recorded by pits seven 4-bit data
coded in the  gray code representation in the same way as for the
access code ACC for the address segment ASEG, namely the GCP
codes [GCPH], [GCP2}, [GCP3] and [GCPL] and parity [P] and page
numbers [PNH] and [PNL]. _

To thé GCP code is appended the parity [P] in order to

permit error .detection. The page numbers [PNH] and [PNL] are



the DSP 102 reads out the decoded results stored in the register for
detecting the current position of the pickgp:205. -Si-nce -ttt ts not the four
bits but the entire pattern that is coded ¥n:gtdy v code, cosfpari son with an
inverted table or a non-inverted table _is executed depending upon whet her
the LSB of the upper four bits is [1] ot [0]. If, when the initially

decoded L&%geaﬁgggdggcihsorder to give plural irnformation data on media

or the like as the GCP information. 1If the page numbers [PNH])
and [PNL] are up to 16 pages, the samé information may be
recorded as [PNH] and [PNL] for providing protection against
errors. |
Bf arranging the respective GCP segments GCPseg in the sﬁate
in which lower one digit number of the address recorded in the
address segment ASEG (frame number) is coincident with the page
. number of the GCP segment GCPseg, as shown in Fig.16, readout
errors in the page number of the GCP segment dCPseg may be
eliminated. Since there are 100 frames in each track turn, 10
pages or 10 sdrts ‘of the GCP informatiop may be repeatedly
recorded ten times for reducing the opportunity of misreading of
the ten sorts of.the GCP information. |
As for the GCP information reéorded on the GCP segment
GCPseg, the-page'number OIis the information giving“the media
information/media type, as sﬁown in Fig.17. The bits 15 to'l4
give the inforﬁation concerning the physical format of the media,
such as the.possible presence of the groove or sector marks, the
bits 7 to 4 give the informaﬁioﬂ as to the media form, such as
Mo or ROM and bits 3 to 0 give the media generation information.
ThélGCP information of the page number 1 is the information
specifying the data info;maﬁion/error correction form, .as shown
in Fig.18. The bits 15 to 8 give the data information specifying

the sample servo system, logical CAV or NRZI coding etc. and bits



37 ’‘loaded on a franme counter, and a nunber gbtai ned on increnenting the
frame counter on the frame baS|s S conpared*tp bbe-actuahTy reproduced
Frame code FRC, continuous coinci dence |Sa00ﬁfrrnégg ~rgtation

synchroni zation is deemed to be estgblished. By “feéturning the
nunber obtained fromthe franme counter as the fame code FRC to the DSP

s 12 TofE S e I ESHEIER T T RSN
simlar ggaes:

The GCP information of the page number 2 is the information
specifying the outer rim SFP track physical address and the bits
15 to O give the information specifying the physical addreés of
the outer rim side control track, as shown in Fig.19.

The GCP information of the page number 3-is the information
specifying the inner rim SFP track physical address and the bits
15 to 0 give the information specifying the physical address of
'the inner rim sidé control track, as shown in Fig.ZO.

The GCP information of the page number 5 is the information
specifying the outer rim control track clock ratio/number of
segménts per sector as shown in Fig.22. Bits 15 to 8 give the
information specifying the number of clocks of the oﬁter rim
control track, that is the value of the clock M of Fig.1l1l and
bits 7 to 0 specify the information specifying the number of
segments per sector.

The GCP information of the page number 6 is the information
spécifying the inner‘rim control.track clock ratio/number of
segments per sector as shown in Fig.23. Bits 15 to 8 give the
informaéion specifying the number of clocks of the outer rim
control'traEk, that is the value of the clock M of Fig.11 and
bits 7 to O specify the information specifying the number of
segments per_sector.

The GCP information of page number 7 is the information



to the track address and the frame code FRC However, it is not the

address segnent but the decoded resul t*s:;sgor-gdv' bn-s t~he regi ster at

the GCP segnment GCPseg having the GCP |nfor‘na:t|mh,.rrecbr(ted 1 hereon, that
is read out. Thus the contents of the . area ARJcp ‘may BE-conf i rrred
On the other hand, the DSP 102 cal cul at t he speed of novenent of the

plokup, 24peas irieats WIRnkads Ol WA kg gRlo3Ra00 B9 B8Rk of lip

the pickgpRerdri¥gned®> &8 shown in Fig.24. Bits 15 to 8 give ‘the
information specifying the number of clocks péf segment and bits
7 to 0 give the information specifying the number of servo clocks
per segment.

The GCP informatibn of page number 8 is the information
specifying the number of segments pef track, és shown in Fig.25.
Bits 15 to O give the information specifying the number of
segments ber track.

The GCP information of page.number 9 is the 1nformat10n
spec1fy1ng the number of address segments per track/spare, as
shown in Fig.26. Bits 15 to 8 give the information specifying

- the number of address ségments per track and bits 7 to 0 is the
spare information.

On the control track are recorded the above—-mentioned 20-
byte GCP information, laser wavélength, reflectance or track
pitch, 10 bytes of media informaﬂion, the number of bytes or
various physical tracks or data fields, number of data clocks of
various areas, and number of zones, and 320 bytes bf the band
information such as zone definition data. | |

By-recording the informétion A specifying the number of
tracks ﬁer track (1 byte) (A = number of segment/track), the
information B specifying the start track number of each zone (2
bytes), the information specifyipg the total number of tracks of

each zone (2 bytes) and the information ﬁ specifying the number

of



t he PV\M circuit 104 for shifting the pickup 205 to a target _track.
When the pickup 205 reaches the target traclg “the tEacking operatlon S
executed. The tracking error signal THE is abtaited: by.taking a difference
of the anplitudes of RF signals reproduged ffom wobbling pits in the servo
area. The DSP 102 feeds back the tracking control data resulting from
digitall yff segmentg pke sdctberenceyvab UED t=0 ridntb gt U s eFmieteys Ad¥c dd @) | he
PW cireuit 104
.the physical track address or the physical segment address may
be found from the serial sector address in the following manner.
That is, by converting the serial sector address into zone
number E and offset number F using a table, and by executing an
operation
F x D/A = G (product) ..... H (remainder)
from the offset number F, the physical track address ;nd the
physical segment address may be calculated within the zone by
Physical track address = B. + G
Physical Segment Address = H
As described above, with the opticél disc of the embodiment
illustrated, the address mark ADM or the sector marks STM1 and
STM2 are recorded in the servo area ARs, the information
specifying the address segment ASEG or the leading end of the
sector may be given without increasing redundancy of the data
area ARd. Since each sector mark_STMl, STM2 specifies the
leading end data segment. DSEG' of the sector or a segment
directly before the leading end data éegment, the sector is not
defective even if one of the.sector marks is defective, thus
lowering the rate of occurrence of defective sectors.
With thé above-mentioned optical disc, by recording servo
pits having a length corresponding to two clocks with respect to

the generated servo clocks SCK in the servo area ARs, the mirror

portion in the servo area ARs may be reduced, thereby reducing



38 for constituti ng a tracking controlling servo |qop,, . The | adi ng
position of the target sector is detected wh Tes .tracki Ng* is a-ppl I ed. There
are the sector marks STML and STM2 in the I:eaﬁi“r‘ig segnent,_,_lacl, a directly
previ ous segnent for each sector, as describéd above. The respective
sector marks STML, STM2 open the wi ndoWws at the four positions A, B, C and

D Shomn~ ghost pits generated during disc molding. By having a pit
'distance of not less than 5 shortest pit width, data interferénce
may be suppressed for giving stable servo sigﬁals.

On the other hand, since scrambled recording data are
recorded as NRZI modulated data on the optical disc, the
recording pattern is randomized and the probability of fixed
patterns being continuously generated may be lowered. ?hus the
disc molding may be stabilized and the memory capacity of the
reproducing apparatus in viterbi decoding may be reduced.

In addition; it is possible with the above obtical disc to
secure residual heating time by the laser beam by the pre-write

'area ARp, and post-write area ARp, pfovided in ten data area ARd
of the data segment DSEG, so that daté.may be recorded positively
in the data area ARd.

.In the above optical disc, since the servo information and
the address information are given by the servo area ARs and the
address segment ASEG provided at equiangularly divided positions,
thé address information may be read in the playback system by
servo clocks SCK produced by the servo information without regard

to data recording/reproduction, thereby enabling stable high
speed seéking. Since plural zones with uniform number of sectors
are equai in data capacity, there is né necessity of changing the
numbers of the parity sectors or exchange sectors from zone to
zone, thus simplifying the control software.

On the other hand, since the last segment of a zone is



in Firg.3. {f the maxi mum anplitude position among-the RF signals sanpled
at these four positions Ato Dis B, it speal¥.ides t-he- .t eading end segment
of the sector, whereas, if the maxi mum anphr?ude strthonx is C it
specifies the segnment directly previous t6 thé séctor. ""Basically, the
segnent at the leading end of the sect2® is determ ned by converting the
sector address given by the host conputer 300 into a physical sector_ and
fi ndi ng. continuomss dgmefhe of taht chegmaok tofe thatmrxt szpheat 89, wesfhifful
probability of the two kinds_ of sector marks _beconing

si nul t anE6BILR teereet PYedus ednpi Anc addi thom hisgmae tign Slt@rt segment in

each zone is arranged at the same position of each track, and
each zone is started from the segment of the same segment number,
zone management may be.facilitated. '

In addition, since the GCP area a?ross plural tracks give
the media information in the gray code with the same format as
thét of the address information recorded in the address segﬁent

~ASEG, the decoder fér detecting the address information may be
used simultaneously as a decoder for exclusively reading out the
media information by the reproducing épparatus. There is no
necessity of a special signal generator during cutting. In
addition, the address information may also be read during readout
of the GCP area by the reproducing apparatus, so that the pickup
position may be managed positively.

With tﬁe optical disc, the media information specifying the
sort of the medium or the format may be given by the GCP area to
the reproducing apparatus.

It is also possible withlthe optical disc to supply the
information for reading tﬁe control track information by the GCP
area.

Siﬂce the media information of the same contents are given
by the GCP area for one track turn, the media information of high
reliability may be given to the reproduc1ng apparatus.

Since each segment disposed radially of each track of the



such t hat the probablllty of occurrence of defective sectqrs_js extremely
smal | . The data clock generating cirlyi (DPLL) circuit 117
generates data cl ocks DCK obtai ned on nultlplyrng the~fﬁane-- .synchroni zed
servo cl ocks SCK obtained by the SPLL c 6CUIf 112 "By M N and sends the
data clocks DCK to a tim ng generator and a recording/reproducing

oot i o7, o sl Sl X gSpeci i, i i avscolons
COﬁpehsaEhgnmggggcknformat1on may be read out without applying tracking
on the reproducing apparatus. .

In addition, since the GCP area provided in the vicinity of
the inner and outer rims of the optical disc gives the same media
information, any of the inner rim side access start or the outer
rim side access start may be selected on. the side..of the
reproducing apparatus.

The recording/reproducing apparatus having the MO disc and
ROM disc having such format is comppised of a control circuit
block and a disc drive 200, as shown in Fig.2T. The Dbasic
arrangement of the recording/reproducing apparatus shown in
Fig.27 is the same as shown in JP Patent Application No.5-24542.
With the present recording/reproducing apparatus, exchange of
commands and data is executed with the host computer connegted
via the SCSI interface.

Processing for exchange of commands and data is by a
controller 101 of the control circuit block 100. The controller
101 appends CRC and error correction codes to data from the host
computer 300 during recording and transfers the data to the disc
drive 200. .For reproduction, data from the Qisc drive 200 is
corrected for errors and user data portions are transferred to
the host computer 300. Commands to the_ servo system and
respective blocks of the disc drive 200 are given by a digital

éignal processor (DSP) 102 which performs necessary processing



39 CI rcuit 121 based upon the phase in the read phasq cl Qck.. conpensati on
area of the playback RF signals of the ref eneénce, data. shgwn in Fig. 10.
The recording/reproducing circuit 120 is fed dur} ngathe- recgr.di ng node
with user data via the controller 101 fr?mthe

_:responsive to commands from ﬁhe controller 101.

With the present recording/reproducing apparatus, the DSP
102 is responsive to a request from the host cémputer 300 in the
sfate in which the optical disc 201 is loaded by a loading uqit
200 on a spindle motor 203 to command a spindle driver 204 via
an I/0 block 103 to run the spindle motor 203 iﬁ rotation. The
- DSP may also issue a similar command when thé opticai disc 201
is loaded when the automatic spin mode is set. Whgn the spindle
motor 203 reaches a pre—set rpm, the spindle driver 204 isspes
_a-spindle on/off signal éPD to apprise the.DSP 102 that the
rotation has been stabilized. During this time, the DSP 102
shifts an optical pickup 205 by the pickup driver 105 via a pulse
width modulating (PWM) circuit 104 until it is caused to bear
against stops 200A, 200B in the vicinity . of the outer or inner
rim of the optical disc 201 for positioning a beam spot in the
recording area, that is in e.g., a GCP area qutside the zones 0
to 15,—as shown in Fig.28. If focusing is captured in the
recording area, there is a risk of inadvertent data erasure if
the disc is a highly sensitive disc, such as MO 'diéc. By
capturing fbcﬁsing in an area having data formed by pits, such
as the GCP area, outside the recording area, inadvertent data

erasure‘may be prohibited from occurrence.
It is possible with the DSP 102 to discern whether the
optical disc 201 is the replay—-only optical disc or a.recordable

MO disc. Since the media information is recorded in the GCP area



host conputer 300. The recording/reproducing circuit, 120 has.a scrambling
circuit having the constitution shown in Fig;39:. ¢ ~.The: scranbl i ng
circuit showmn in Fig.30 is nade up of a 7- stagﬁ’flipfpop*gﬁl a first
adder 132 for EXORing the outputs of t first and | ast stages of the
flipflop 131 for feeding back the resul to the first stage of the

flipflop -J,ﬁlt %r% ec%%dan%fig,q[tﬁ% ghm'éx%h»@ths PHLRUL £0E nbNEalibESE

adder recording l'op 131 being cleared at
each sectﬂ{foﬁﬁmoﬁ' " RG. ahaﬁeégrambmgt%acwd OSHI S @a  2RIOFRBYIBAT S

of
may be read and discerned by the same method. In addition, since

the media information in tﬁe gray code is recorded in the GCP
area of plural tracks, the media information may be reliably read
even if the beam spot position.control is inaccurate.

When the spindle motor 203 reaches a.cdnstant rpm%and the
pickup 205.is moved to e.g. the vicinity of the outer rim, the
DSP 102 sets a bias current LDB for a laser diode 207 provided
.in the optical pickup 205-for a laser driver 206 via a D/A
converter 107 from the I/O block 106 and issues a command to a
servo timing generator (STG) 108 controlling the on/off of the
laser diode 207 to emit a laser light. The bias current LDB is
set to a high level and to a low level during recording and
reproduction, respectively. Wheﬁ the laser light is emitted by
the laser diode 207, the laser light enters a photodetector 208
provided in the optical ﬁickup 205 and a detection output by the
photodetector'ZOS enters a multiplexor 109 as a front APC signal
F—-APC converted into a voltage by an I-V conversion block via a
current-voltage (I-V) conversion and matrix amplifier 209.

Thé front APC signal F-APC is digitized by an A/D-converter
110 as a‘signal time—divisionally multiplexed by the multiplexor
109 so aé to enter the DSP 102 via I/0 block 111. The DSP 102
reéognizes the light volume of the laser light by the digitized

front APC signal F-APC and varies the bias current LDB based upon



127 per| ods shown in a scranble table of Fi g..31 as an_put put_,of the first
-adder 132. On the other hand, by the second: adder ﬂss.JEXOﬂ ng the
recordi ng data and the randon1nunber t he sbrénbllng gpincult, per f or s
scranbling on the sector basis in accordance” with Y = Xerr] + X+ 1.
The recordi ng/reprodum ng circuit 120 Modul ates the scranbled user data
into N

e N P
magnet & hea H4/Eoftfors2nf TRA"SLLEGIER" FAkhe £:0i ARONEALE, ERGRL]
207 to be constant. |

The DSP 102 cause the current to flow from the PWM circuit
104 to the focusing driver of the .pickup driver 105 for
vertically driving the focussing actuator of the pickup 205 for
focusing search state. The laser light reflécted back from the
optical disc 201 is detected by the photodétector 208. A
'detection output of the photodetector 208 is converted by an I-V
_conversion block of @he I~V conversion and matrix amplifier 209
infp a voltage which is supplied as a focussing error signal FE
to a multiplexér 109.

Similarly to the front APC signal F-APC, the focusing error
signal FE is digitized by the A/D converter 110 as a signal timeF
divisionally selected signél by the mulfiplexor 109 sd as to
enter the DSP 102 via the I/0 block 111. The'DSP 103 feeds back
the focusing control data obtained on'digitally filtéring the
focusing error signal via the PWM circuit 104 to the focusing
driver of the pickup driver 105 for constituting a focusing
control servo loop. When the focusing control becomes stabilized,
RF signals (for ROM disc) or MO signals (for data area of MO
disc) from the pre-write area ARPR obtained by the I-V conversion
and matrix amplifier 209 from a detection output by the

photodetector 208 has its amplitude stabilized to some extent and

is converted by an A/D converter 113 into analog signals after



magnetic field conforning to the nodul ated signal WDAT and _.

40 applies the magnetic field to the data afeg ARd"of.,.t he MOidi sc 201
superheated to the Curie tenperature byt o't ase# *bgany..generated by
the | aser diode 207 for recording the NB;ZJ data.”

being clamped by a selector and clamp 112. By performing
clamping using the pre-write area ARR, stablé signals can be
produced and an accurate clamping operation méy be achieved.

The A/D converter 113 is selectively fed with the servo
clock signal via a clock selector 115 from a servo clock
generating (SPLL) circuit 114 or a data clock signal DCK from a
data clock generating (DPLL) circuit 117. Thé clock selector 115
is controlled by a servo timing generator (STG) 108 for selecting
the servo clock signal SCK responsive to the playback RF signals
from the servo area and for selecfing the data clock signal DCK
responsive to the pléyback signal from the data area.

The clocks during servo capture operation are of a frequency
in the free—-running state of the servo clock generating (SPLL)
circuit 114. For the timing pulse during clamping, a signal
obtained on frequency-dividing the servo clock signal of the
free—running frequency by a pre-set value is employed.

The SPLL circuit 114  checks the amplitude of RF signals
digitized by the A/D convérter 113 to check a bit patterning
order to search the same pattern as that of a pre—-set pit row in
the servo area. If this pattern is found, the window is opened
at a tim&ng of appearance of the next pattern, that is at a servo
area ofﬁ the next frame, and checks for possible pattern
coincidence. If this operation is confirméd a pre—set number of
times, the phase of the servo clock SCK generated by the SPLL

circuit 114 is deemed to be locked with respect to the phase of



During recording, the laser drier 206 is controlled,by the servo timng
generator (STG 108 so that the l.aser diode 27, Wil t..be"isw tiched fromthe
pl ayback driving power to the recording dri:vi:n"dibo;ée?__ét .4 _tiamng of
nmovenent of the pickup 205 fromthe servo afea to the pe-wite area

of the data area. The recording/réﬁroducing circuit 120 is controlled
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front and back from the cenfer point of the playback RF signal
waveform with respect to the wobbling pit Pb sampled at timings
Tyy» tyg» te and t, of the servo clocks and sampling data bl, b2
of sampling pdints at both shoulders spaced one servo clock
towards front and back from the center point.of the playback RF
signal waveform with respect to the wobbling pit Pc, an operation

(phase error data) = [(b2-bl) + (c2-cl)]/2
- is carried out fof detecting thé phase error of the servo clocks
SCK and servo data, as shown in Fig.29. Thus the Iphase
information is obtained by taking an amplitude difference at both
shouldefs of the wobbling pits Pb and Pc within the servo area.
The phase information derived from the two wobbling pits is added
to the phase information for absorbing gain variation produced
form amplitude changes due to the tracking position.

If the SPLL circuit 114 is locked, it is possible for the
optical disc reproducing apparatus to recognize the scanning
position of the pickup 205 on the segment basis, so that the
position of the first pit Pa can be recognized. Fur windows A,
B, C ande shown in Fig.3 are opened and the position which gives
~the maximum amplitude among the RF signals samples at the four
positions A to D is searched. If the result is the position A,

it can be recognized that the address mark is the address mark

ADM and this segment is the address segment at the leading end



of bulk erasure of the pre-wite area AR err]. , By recqrding.data of the
same polarity as the bulk erasure directionomnihe Bre~iize <area AR[err],
recorded .data is not changed even if data is pot’:" ragejarly .tecorded on the
pre-wite area AR err] due to insufficien resi dual heat of the nedium

so that stable signals nmay be reproducet: During pl ayback node

oper oL o Rl YRR A . P PR bE ey CEMLETRhT Bt eon,
s Convergggmeigsenter, not shown, for frame synchronization. Since each
frame is made up of 14 segments, a window'ié opened every 14
" segments. If continuous recognition as an address mark is
possible, frame synchronization is judged to be locked.

On frame synchronization, the address recording position can
be recognized, so that the access code ACC and the framekcode FRC
are decoded by an address decoder (ADEC) 116. With the ADEC 116,
the pattern of four bits coded in a gray code is decoded by
checking the coincidence with the graylcode table éhown in Fig.4.
The ADEC 116 ;amples the playback RF signals at positions a, b,
¢ and d shown in Fig.4 and finds the maximum amplitude position
by a differential detection method. Similarly, the playback RF
signals are sampled at respective positions e, £, g and h shown
in Fig.4 and the maximum amplitude position is found in order to
effect decoding by the combination and the gray code table. By
the above'pfocess, the track address [AM] to [AL], parity {P],
and the frame addresé [FM] and [FL] are decoded and the decoded
results are stored in a register. When the data is established,
the DSP 102 reads out the decoded results stored in the register
for detécting the current position of the pickup 205. Since it
is.not the -four Eits but the entire pattern that is coded in gray
code, comparison with an inverted table or a non—-inverted table
is executed depending upon whether the LSB of the upper four bits

is [1] or [0]. If, when the initially decoded frame code FRC is



digital signals by the A/D converter 113 so as to beg suppl,led to the
recordi ng/ reproducing circuit 120. - The rex:olr ti, ng?'r epr‘odUm ng circuit 120
decodes the NRzI data by ST OB L Wioutee 41 viterbi
decoding after digitally filtering g pI ayback MO si gnal s digitized by
the A/D converter 113 in conformty to

loaded on a frame counter, and a number obtained on incrementing
the frame counter on the frame basis is compafed to the actually
reproduced frame code FRC, continuous coincideﬁce is confirmed,
rotation synchronization is deemed to be established. | By
returning the number obtained from the frame counter as the fame
code FRC to the DSP 102, there is no risk of the mistaken
recognition of the frame position despite sohe defects.

The ADEC 116 decodes the GCP information in a similar manner
to the track address and the'frame code FRC. chever,-it is not
the address segment but the decoded results 'stored in the
register at the GCP segment GCPseg having the GCP information
recorded thereon, that is read out. Thus the contents of the GCP
area ARgcp may be confirmed.

On the other ﬁand, the DSP 102 calculates the speed of
movement of the pickup 205 as it reads the gray coded track
address .during seek for contrdlling the slide motor of the
pickup driver 205 via a slide driver of the pickup driver 1Q5 for
the PWM circuit 104 for shifting the pickup 205 to a target
track. |

When the pickup 205 reaches the target track, the tracking
operatioﬁ is executed. The tracking error signal THE is obtained
by takiné a difference of_the amplitudes of RF signals reproduced
from wobbling pits in the servo area. The DSP 102 feeds back the
tracking control data resulting from digitally filtering the

difference value to the piékup driver 105 via the PWM circuit 104



partial response -(1,1). The NRZI data is converted on the .segnent ba5|s
i.nto the NRZI data which are descranbl ed on {he Sett ot. “bési’s .into playback
data which is-transmtted via the controllet, 101 tg,bhg host: conputer 300.
The MO di sc device enploying partial rqupnse (1 1) and viterbi decoding
has been shown in our JP Patent Publication A-5- 225638. By

scranbl i ngofeeeﬁgwgu@%@ ian t PRIk 1MBNRMt ol 133 deR@) IRSgp i s randoni zed
so that .the probability of the continuation

The lading position of the target sector is detected while
tracking is applied. There are the sector marks STM1 and STM2 in
the leading segment and a dipectly previous segment for each
sector, as described above. The respective sector marks STMl,
STM2 open the windows at the four positions A, B, C and D shown
in Fig.3. If.the maximum amplitude position émong the RE_signals
sampled at these four positions A to D is B, it specifies the
leading end segment of the sector, whereas, if the maximum
amplitude position is C, it specifies the segment directly'

'previous to the'sector. Basically, the segment at the leading
end of the sector is determined by converting the sector address
given by the host computer 300 into a physicﬁl sector and finding
in which segment of which track the sector is located. The
probability of the two kinds of sector marks becoming
simultaneously defective is empirically not higher fhan 1040,
.such that the probability of occurrence of defective sectors is
extremely small.

The data clock generating. Qircuit (DPLL) circuit 117
generates data clocks DCK obtained on multiplying the frame-
synchroﬁized servo clocks SCK obtained by the SPLL circuit 114
by M/N and serids the data clocks DCK to a timing generaﬁor 19 and
a recording/reproducing circuit 120. The data clocks DCK
generated by the data clock generating circuit. (DPLL) 117 are

phase—compensated by a read clock phase compensation (RCPC)



of a data-string having unified val ues at the tjme of decading is small
while the nenmory capacity for viterbi decodi:ng may Be ..fetfuced. In

addition, since the bit array is randonized ¥ of"'¢ e,E,F{QVI i.sc,. the bit
presence/ absence ratio on the disc approaches 50%thus facilitating disc
nmol di ng. Wth the present recordi 8§ reproduci ng apparatus, the
concentri cal I%i or spirally extending track is divided into plural sectors

conpri se gichtur di2lsefAsRts EBPPBoSEE oPhase sépvothe edeaRsPRAG St helaska

AR h k | fyi h A havi
a2 AR G AlE: RO eRs, Rk S0ecl (00 NG 2991ST3 SOTBN ASES.DanL

data shown in Fig.10.

The recording/reproduciﬁg circuit 120 is fed during the
recording mode with user data via the controller 101 from the-
host computer 300.. The recording/reproducing circuit 120 has a
scfambling circuit having the constitution shown in Fig.30.

The scrambling circuit shown in Fig.30 is made up of a 7-
stage flipflop 131, a first adder 132 for EXORing the outputs of
the first and last stages of the flipflop 131 for feediﬁg back
ﬁhe result to the first stage of the flipflop 131 and a second
adder 133 fof EXORing the output of the first adder 132 and the
recording data. By the flipflop 131 being cleared at each sector
start timing, the scrambl;ng circuit generates random numbers of
127 periods shown in a scramble table of Fig.31 as an output of
the first adder 132. On the other hand, by the second adder 133
EXORing the recording data and.the random number, the scrambling
circuit performs scrambling on ﬁhe secfor basis in accordance
with ¥ = X' + X + 1.

The recording/reproducing circuit 120 modulates the
scramblea user data into NRZI data synchroniged with the data
clocks ﬁCK. The initial value of each segment is sét to [O0].
The modulated signal WDAT is fed via'é magnetic head driver 210
to a magnetic head 211.' The magnetic head 211 generateé a

magnetic field conforming to the modulated signal WDAT and



the data segnment DSEG having the data of the ] eading end of t.he sector
recorded thereon and the sector mark specifying ‘tuhé'E ai-t ect ['y.~previ ous
segnent, are recorded in a servo area of a NMD~* a:sq:.‘m'V\hi.ch.-t he address
mark and the sector nmarks recorded on _

42 the servo area ARs are detected by A8xi mum differential val ue

. applies the magnetic field to the data area.ARd of the MO disc
201 superheated to the Curie temperature by a laser beam
generated by the laser diode 207 for.reéordiné the NRZI data.

During recording, the laser drier 206 is controlled by the
servo timing generator (STG) 108 so that the laser diode 207
will be switched from the playback dfiving power to the recording
driving power at a timing of movement of the bickup 205 from the
servo area to the pe—-write area of tﬁe data area. The
recording/reproducing circuit 120 is controlled by the data
_timing generator (bTG) 119 so that data of a specified polarity
wiil be recorded in the pre-write area ARM at a timing the
optical pickup 205 traverses the pre-write area ARW. The data
of the specified polarity means data of the same polarity as that
of bulk erasufe of the pre-write area ARg. By pecording data of
the same polarity as the bulk erasure direction on the pre—write'
area ARW, recorded data is not changed even if data is hot
regularly recorded on the pre-write. area ARM due to insufficient
residual heat of the medium, so that stable signals may be
reproduced.

During playback mode operation, the playback MO signal
obtained-by the I-V conversion and matrix amplifier 209 from the
detected output by the photodeteétor 208 1is converted into
digital signals by the A/D converter 113 so as to be supplied to
the recording/reproducing circuit 120. The

recording/reproducing circuit 120 decodes the NRZI data by



detection: by reproduced signals of the _servo .area by ..

recordi ng/ reproduci ng nmeans for recording/ rezprfmjucr'ﬁg data on- or fromthe
target sector. The recordi ng/ reproduciinge apparat us reads out the
media information in the gray code pattﬁ{n with the sane format as the
address information of the address segne ASEG and reads out the control

| nfor matipn { ¢ {“Ofiggo‘&? roifE % q1 YPoR; 1 RErTREI @ thB! YRk T RO

performng con ase upon I nformat1 on.
signals digitized by the A/D converter 113 in conformity to

partial response (1,1). The NRZI data is.converted on the
ségment basis into the NRZI data which Are_descrambled on the
sector basis into playback data which is transmitted via the
controller 101 to the host computer 300.

The MO disc device employing partial fesponse (},1) and
viterbi decoding has been shown in our JP Patent Pub;ication A-5-
225638.

By scrambling recording data in this manner, the data_
‘pattern is randomized so that the probability of the continuation
of a daﬁa string having unified values at the time of decoding
is small while the memory capacity for viterbi decoding may be
reduced. In addition, since the bit array is randomized for the
ROM disc, the bit presence/absence ratio on the disc approaches
50% thus facilitating disc molding.

With the present recording/reproducing apparatus, the
concentrically or spirally extending track is divided into plural
sectors comprised of plural segments composed of the servo area
ARs and the data area ARd, and the address mark specifying the
address;segment ASEG having the track address recorded thereon,
the datd'segment DSEG havihg the data of the leading end of the
sector recorded thereon and the sector mark specifying the
directly previous segment, are recorded in a servo area of a MO

disc, in which the address mark and the sector marks recorded on
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the servo area ARs are detected by maximum differential value

.detection by réproduced éignals of the servo area by

recbrding/reproducing means for recording/reproducing data on
or from the target sector.

The recording/reproduéing apparatus reads out the media
information in the.gray code pattern with the séme format as the
address information of the address segment ASEG and reads out the
control information from the control track based upon the media
information for performing control based upon the control

information.



1.. An optical disc conprising a plurality of substanti al | y concentrically
extendi ng tracks, each track including a plurality: of.segynents.*having a

servo area having servo pits giving a servo infotnatian:to fi ' _
and a data areagg.=wwunoa di-serfnipati on mark gi vi‘ng “ani'nf orlmmﬁmui!ﬂ”m!" ,"I
identifying it segeeft bya:-Fecgrding4fosition in said servo area Dei *
recorded in saiffl serkEREaED (T! wherein said segnents

i ncl ude-a data- —for_Tecord ng G IMPata and an  address segnent
:23%;{;%%,&?2 %gdrgleagzgggrt iescdaggm%?‘grsnigtg, aanglugaﬂg{félqlft ysg{asgghgially

concentrically extending tracks, each track including a plurality

of segments having a servo area having servo pits giving a servo
information to a disc drive and a data area,

a discrimination mark giving an information for identifying
its segment by a recording position in saia servo area being
recorded in said servo area.

2. The optical disc as claimed in claim 1, wherein said
_segments iﬁclude a data segment for recording user data and an
address segment for specifying an address of the data segment,
said discrimination markggggcriminating said data segment from
said address segment. | |
3. The optical disc as claimed in claim 1, wherein a sector is
formed by a plurality of the segments and a segment at a leading
end of the'sector is identified by said discrimination mark.

4. The optical disc as claimed in claim 1, wherein a sector is
formed by a plurality of the segments and a segment at_a leading
end of the sector and a directly previous segment are identified
by said discrimination mark.

5. The. optical disc as claimed in claim 1, wherein said
segmentg include a data segment for recording user data and an
address segment specifying an address of the data segment, and
a plurality of said segments make up a sector,

said data segment and said address segment Dbeing
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segment constituti pgrtiBeHSEadixugseind lFf the sector*and 1t he | reectt

previ ous segnent bgi ng RERKAGEMat ed rqp each dt'her by~

; discriminated from each other by said discrimination mark and the
segment constituting the leading end of the sector and the
directly previous segment being discriminated from each other by
said discrimination mark.

6. The éptical disc as claimed in claim 5, wherein a segment
directly previous to the éegment-at the leading end of the sector
is furthef identified by said discrimination-mark.

T. 'An optical disc comprising a plurality of substantially
concentrically extendiﬁg tracks, each track including a plurality

_of segments having a sérvo area having a servo pit giving a servo
information to a disc drive, and a data area, |

said segments being made up of an address segment arranged
at same positions in the radial direction of each track and
having an address information recorded in the data area and a
data segment for recofding user data; and

said address information being recorded in said address
segment in a gray code representation using a region of five
clocks of a clock signal generated by a disc drive based upon the
servo pits for the 2-bit information.
8. _ An optical disc comprising a plurality of substantially
concentfically'extending tracks, each track includinga&plurality
of segmehts having a servo area having servo pits giving a servo
information to a disc drive, and a data area,

said plural segments being made up of an address segment

formed at same positions in the radial direction of each track
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sai d discrimnation nmark, and H“ HIH I
wherei n a segnent previous.to the segmeht: at -1 hillm ! Hﬂ
the sector is fur at'l""lsd‘gﬂr’f/ﬁseﬂ&m aid discri "n‘ai“i on ne SH“!Il
optical disc conprjisi FHAGED i ty substanti 8l ly" ¢bncentrically

ext endi ng tracks, each traCK rmcroerrrg a plurality of segments having a
SErvo ar emdEvihg ST Pdd s 01 VE Dt $6h VPechPEOE MRAT Ot @aBadhseadhhve,
and.a data area, sai d segnents being made up of an address segnent

arr anged a ala taanse gosi f | fs teedF@in@disdr A L[4 01d odd@PsEst iAekrABY ion

being recorded as pits in 4-bit gray code repreéentation ina 11~
clock area of said clock signals in said address ségment, said
address segment having an area qorresponding'to 5 clocks for
representing upper two bits of the four bits in gray code
representation, an area corresponding to 5 cloqks for
representing lower two bits of the four bits in gray code
representation and an area corresponding to 1-clock therebetween,
said 1-clock area having formed therein a pit when the pit
.representing the upper two bits in gray code representation and
the pit representing the lower two pits in the gray code
representation are at the shortest distance from the one-clock
area and when one of the pits is at the shortest distance and the
other is at the longest distance from the one-clock area.

g. The optical disc as claimed in claim 1, wherein.plural servo
pits are recorded in said servo area so as to have an area of two
clock signals and a distance of nbt less than 5 pits.

10. The optical disc as claimed in claim 1, wherein scrambled
and NRZI converted data is recorded in said data segment.

11. The optical disc as claimed in claim 1, wherein a pre-write
areﬁ ha@ing data of a pre-set polérity recorded therein 1is
provided at a leading end of a data area of the dafa segmént.
12. The optical disc as claimed in claim 1, wherein a post-write

area having data of a pre-set polarity recorded therein is
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hanng an-address information recorded in the data area and a data segnent
for recording user data; and said addressfrﬂfornﬁth6h bei 419. recorded

in said address segment _in_a e represent ation wsin

five clocks of a cl HESREERt Bd by a di"Sc dri Ve ba?ﬂam ﬂ ' ﬂ Il”"l
servo pits for the %FE fi@ neRbi on. H3. An optical disc

plurality of substantially —¢ |1y extending tracks, each track
including a plurality of segnents havi Aag a servo area haV|ng servo pits

giving a servo
provided at a trailing end of a data area of the data segment.

13. An optical disc comprising a plurality of substantially
concentrically extending tracks, each track including a plurality
of segments having a servo area having servo pits giving a servo
inforﬁation to a disc drive, aﬁd arranged in the same radial
direction relative to the track, and a data area,

said optical disc'being divided  into plural zones each
having a plurality of successive tracks and having a uniform
.number of sectors by sétting the relation of the number of servo
clocks SCKseg per segmenp and the number of data clocks DCKseg
per segment, DCKseg = SCKseg:'M/N, wherein M and N are integers.
14. The optical disc as claimed in claim 13, wherein the number
of servo clocks SCKseg per segment is set to SCKseg = 9N.
15. The optical disc as claimed in claim 13, wherein the next
zone is started from the. next segment even .if there is a
redundant area in the last segment of a zone and the start
segments of the respective zones are arrayed at positions of the
same radial direction.
16. An.optical disc comprising a plurality of substantially
concentrically extending tracks, each track including a plurality
of segme;ts having a servo area having a servo pit giving a servo
information to a disc drive, and a data area,

each of said plurality of segments including an address
segment arranged in the same radial direction of each track and

adapted for recording the address information in a gray code
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|nfornat|on to a disc drlve lat a area, said pl

bei ng made up of a el ormed at s;ar;e posrtlon" mﬂmi,rm"am,
direction of each t Y

havi ng an address ilnf or md O recerded i the dafa areé“hnd a data segnent

for recording user dafa, said address m#grmatlon

representation in said data area, and a data segment for

=

recording user data, and in that

a media information aréa.in which a media information coded
in the samé'gray code representation as said address information
is recorded is formed in a data area of a portion of said plural
tracks..
17. The optical disc as claimed in claim 16,-wherein sagd media
information area is formed across plural consecutive tracks.
18,_ The optical disc as claimed in claim 17, wherein the media
information of the séme contents is recorded in each data area
of the same angular position of the consecutive plural tracks.
19. The optical disc as claimed in claim 18, wherein the media
information area is provided in each region close to inner rim
and outer rim.
20. The opticalldisc'as claimed in claim 16, wherein said media
information is recorded in each data area of a portion of said
tracks. |
21. The optical disc as claimed in claim 16, wherein the address
information is recorded in said address segmént as gray code
using an area corresponding to five clocks of a clock signal
generatea by a disc drive based on said servo pit for thé
information of two bits.
22. The optical disc as claimed in claim 16, wherein said
address information is recorded as pits in 4-bit gray code

representation in a 1l-clock area of said clock signals in said
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bei ng-recorded as pits in 4-bit gray code representation in -
area of said cloc ars T SS%Q% itidr ess segnefts,s sai-@ « admmm!lﬂqmqag’”m
havi ng an area co (ﬁﬁﬁﬁﬁ%& lilbcks for represEnting upperc two Wi .
of the four bitsi in gREDL e reﬁgntationf' ah “&rea corresponding
to 5 clocks for—réepresenting |ower™ two bits of the four bits in gray
code  reRLESRNALI Q0 ARM AN AL epy COLLEIRANTI ng Lot C! Gl {leT ehs! veghea

en the pit

said 1-cl oﬁ area having forned Therein apit epresenti ng

the Uppercotr%s@otn%iidk YA¥% gq@%kge%?sggggggggtqgg upper two bits of the

four bits in gray code representation, an area corresponding to

5 clocks for representing lower two bits of the four bits in gray
code representation, and an area corresponding to 1-clock
therebetween, upper two bits in said four bits corresponding to
5 clocks by gray code representation and.the lower tyo bits
corresponding to 5 clocks in gray code representation, and one
clock therebetween, said 1-clock area having formed.therein a pit
lwhen the pit representing the ﬁppér two bits in gray code
representation and the pit representing the lower two pits in the
gray code repfesentation are at the shortest distance from the
one—ciock area and when one of the.pits is at tﬁe shortest
distance and the other is at the longest distance from the one-
clock area.
23. The optical disc as claimed in claim 16, wherein said media
information indicates a writable type or a replay—-only type.
24. The optical disc as claimed in claim 16, wherein the media
information for the same contents is recorded in plural data
areas of said pbrtion.of the tracks.
25. An bptical disc comprising a plurality of substantially
concentrically extending tracks, each track including.a,plurality
of segments having a servo area having a servo pit giving a servo
information to a disc drive, and a data area,

said segments being made up of an address segment arranged
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the pit representing the lower two pits in the gray code
are-at the short he one-cl ock: area ahpd V\:ﬁ'llmm J, ”Il
pits is at the shorLrsEHEESHASGEENNN the ot her Zi S“at“ t he | omgest i

fromthe one-clo |< areﬂEPLASEDThe optical disc a& claiféd in claimi,
—sFe—Fecorded4®n said servo area so as to have an

wherein plural s Pt
area of t cl ock signals, and a d| st ance, o ot less th . The
opti cal (,tha?s @™ P %’F%l’rﬁ 1“Newkd ’r"ﬁI ST P ﬁ IEE%ﬁ{% FPdq
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claim1, pre-
a data segment for recording user data, and in that

a media information area having recorded therein the media
information in a gray code representation is formed in a
plurality of tracks in.the vicinity of the inner rim and in a
plurality of tracks in the vicinity of the oﬁter rim.

26. An optical disc driving device for driving an bptical disc
in which said optical disc has formed thereon a plurality of
substantially concentrically eitending tracks, each track having
a plur#lity of segments each having a servo area having a serQo
pit giving a servo information to a disc drive and a data area,
a discrimination mark being provided in said servo area for
representing the information for discriminating the segment by
its recording position in said servo area, comprising
reproducing means for reproducing informations recorded on said
optical disc,

detection means for detecting the position of said
discrimination mark from a reproduced signal reproduced by said
reproducing means from the discrimination mafk by a differential
detectioﬁ method, and

discrimination means for discriminating the segment based
upon the results of deteétion by said detection means.

27. An optical disc driving device for driving an optical disc

in which said optical disc has formed thereon a plurality of
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clainmed in clai.m Tudhgi e s BeAN- Wwite area: havritg tata
polarity recorde THer rBkBLABED 50

area.having data of a pre-set polarity recorded there| n S
| eadi ng end of a data area of the data segnent »” The oéumi i l"""

3 's_'dbs'é:anti-a_l_1'yj:¢;6nc_eptri¢'a1i'y' :éf:_é:i_:'__.e'n.aing tr.a.',cl_{s,. each track having
afpluralityféfTSegmeﬁts each*Hévéng a serTvo ‘area having'a:servo
pit giving ;-sefﬁofinform;tion-to a disc drivé and a data area,

"and a pré~write_aréa unified to -a polarity at.the.distal éﬁd of
said. data area, éoﬁﬁrising ” L | |
recordlng/reprodu01ng means-for reproduc1ng data from sa1d
optical disc and for recording.data-pn said optical disc, |
driving power applying_ means for adpplying a low—level
reproducing driving power or a high—-level gecording driving power

" to said recordipg/reproducing means, .

. data supplying means for supplying recording data to said
recording/reproducing means, and

control means for controlling at a timing an optical pickup
of the recording/repfodpcing means is moved from said servo area .
to said pre-write area of said data area, Said driving power'
applying means so that fhe driving power is switched from.the
reproducing driving pOwér to the recording driving power and
said data supply means for supplying data of the same polarity
as said one polarity to said optical pickup,

and controlling-SAid data supplying means for supplying
desired-data to said optical pickup at a timing said pickup
traverses said pre—wrlte area durlng recording.
28. The optical dlSC driving dev1ce as claimed in claim 27,
further comprising clamping means for clamping said data

reproduced by said recording/repfoducing means at a timing of
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46 provided at a trailing end of a data area of the data segnent. 8. An
optical disc ConprIS#ﬂ%cﬂmﬂﬂhﬁgPE§ subst ant i dkky, concent.kically
extendi ng tracks, ¢ach t@ggkALéB Ing a pIuraIuty"pf seghents having a -
servo area having $esve—pris-givin ‘seryo infOrneti O to avdist drive,
and arranged in the sane radial dlrection relative to the track, and a

data areasaid preSardt@PLirGal ﬁmnge {dad,d nto plural  zones each
haV|ng a pIura?lty of successive tr cks an aving a uniform

N O
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nunber of--sectors by setting the relation of the nunber of servo clocks
SCKseg per segnent and the number of data clockg" B¢Kseg: pér -Segient,
DCKseg = SCKseg. M N, wherein Mand N are integeks:**9. :The optigcal disc as
claimed in claim8 , wherein the number of servt clocks STKS&g pér segnent
is set to SCKseg = 9N. 10. The opticalsgdisc as clainmed in claim8 ,
wherein the next zone is started fromthe next segment even if there
is a reABATRACTarea in the |ast segnent of a zone and the start segnents
of the respective zones are arrayed at positions of the sane radial

di recti on. An. optical disc having a plurality of substantially
concentrically extending tracks has a plurality of segments each
including a servo area ARs and a data area ARd. In the servo area
ARs, having servo pits representing the servo information to the
disc drive, there are recorded discrimination marks SGM, ADM,
STMl.and STM2. These'discrimination marks SGM, ADM, STMi and

STM2 afford the segment-discriminating information depending on

the recording position in the servo area ARs.



11. An opticcal disc conprising a plurality of substantially concentrlcally
ext endi ng : ncludlng a pluralitg e

e e S A &5 5 v o "o
address segneht arrfanfed®in*the sane radial dire

adapted for recording the address information in a gray code
CLAIMS '

1. An optical disc comprising a plurality of substantially
concentrically extending tracks, each track inciudingztplurality
of segments having a servo area having servo pits giving a servo
information to a disc drive and a data irea,

a discrimination mark giving an information for identifying
its segment by a recording.position in said servo area being
recorded in said servo area.

2. The optical disc as claimed in claim 1, wherein said
segments include a data segment for recording user data and an
address segment for specifying an address of the data segmenf,
said discrimination mark discriminating said data segment from
said address segment. |

3. The optical diéc as claimed in claim 1, whefein a sector is
formed by a plurality of the segments and a segment at a leading
end of the sector is identified by said discrimination mark.

4. The optical disc as claimed in claim 1, wherein a sector is
formed by a plurality of the segments and a segmenﬁ at a leading
end of the sector and a directly previous segment are identified
by said discrimination mark. |

5. (Aﬁended) The optical disc as claimed in claim 1, wherein
said segments include a data segment for recording user data and
an address segment specifying an address of the data ségment, and
a plurality of said segments make up a sector,

said data segment and said address segment Dbeing
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recordi ng ‘user ﬁaﬂwygﬁmﬂ ﬂ!ﬂﬁc a nedi a jj nfro8 MRS M Adr BEEN ) whi ch a
medi a i nformati ' ame gray code jepr esRRRAGEM as daid
address information is recorded is formed in a~ tion of

said plural tracks. 12. The optical 4disc as clained in claim 11,
mhereln said nedi a
. discriminated from each.other by said discrimination mark and the
segment constituting the 1leading end of the sector being
discriminated from each other by said discrimihation mark.
6. The optical disc as claimed in claim 5, wherein a segment
directly previous to the segment at the leading end of the sector
is further identified by said discrimination mark.
7. An optical disc comprising a plurality of substantially
"concentrically éxtending.tracks, each track including a plurality
of segments having a servo area having a servo pit giving a servo
information tb a disc drive, and a data area,
salid segments being made up of an address segment arranged
at same positions ih the radiai direction of each track and
having an address information recorded in the data area ahd a
data segment for recording user data; and
said address information being.recorded in said address
segment in a gray code representation using a region of five
.clocks of a clock signal genérated by a disc drive based upon the
~servo pits for the 2-bit information.
8. An optical disc comprising a plurality of substantially
concentricglly extending tracks, each track including a plurality
of segmehts having a servo area having servo pits giving a servo
information to a disc drive, and a data area,
said plural segments being made up of an address segment
formed at same positions in the radial direction of each track

and having an address information recorded in the data area and

-
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i nf or mat i ep—area—+s—formed—across plural consecutive tracks. . The
optical dis u I ﬂ aim12, wherein # gEgﬁt on of the
sane contenﬂ“lmﬂ ﬂ m Illmm each data area @ ?F{%*@E&‘];g%gu | ar|{posi tion
of the consecdutifvetplliral tracks. 14. The o din

claim 13, wherein the nmedia informatiotsarea is provided in each region
close to inner rim and outer rim 15. The optical disc as clained in
claim 112 datrebagnant fedi aecpnfiéngausen deteessideddinesgchndaraaiion of
a portlogegggsgégorded as pits in 4-bit gray code representat1on ina 11~
clock area of said clock signals in said address segment, said
address segment having an area corresponding to 5 clocks for
representing ﬁpper two bits of the four bits in gray code
representation, an area corresponding to 5 clocks for
representing lower two bits of the four bits in gray code
representation and an area corresponding to 1-clock therebetween,
said 1l1l-clock éreé; having formed therein a pit when the pit
representing the upper two bits in gray code }epresentation and
the pit representing the lower two pits in the gray' code
representation are at the shortest distance from the one-clock
area and when one of the pits is at the shortest distance and the
other is at the longest distance from the one—-clock area.
9. Theloptical disc as claimed in claim 1, wherein plural servo
pits are recorded in said servo area so as to have an area of two
clock signals and a distance of not less than 5 pits.
10. The optical disc as claimed in claim 1, wherein scrambled
and NRZI converted data is recorded in said déta segment.
11. The optical disc as claimed in claim 1,.wherein a pre—wrife
area haﬁing data of a pre-set pplarity recorded therein is
provided at a 1eading end of a data area of the data segmeht.
12. The opfical disc as claimed in claim 1, wherein a post-write

area having data of a pre—-set polarity recorded therein is

provided at a trailing end of a data area of the data segment.
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tracks, 1.6. The optical di as clainmed in claim1l, wherein the address
i nf or mat i o gm‘u \d address segne : ing an area

d
ST .
correspondi ng‘ Hiﬂm ﬂmmf a cl ock si gnal] THi®SeERT ERSHFERN dj sc drive
based on sai WL or the information pf twoRERKAGED 17, [IThe opti cal

disc as claimed in claim1l ,: wherein 46aid Ss—Thntornation is

recorded as pits in 4-bit gray code representation in a 11-clock area of
said cl 0dR-.si §nalaptirahi disc comprising a plurality of substantially

concentricall&'extending tracks, eéch track including a plurality
of segments having a servo area having servo pits giving a servo
information to a disc drive, and arranged in the'same radial
direction relativelto the track, and a data area,

said optical disc being divided into plural zones each
having a plurality of successive tracks and having a uniform
number of sectors by setting the relation of the number of servo
clocks SCKseg per segment and the number of data clocks DCKség
per segment, DCKseg = SCKseg-M/N, wherein M and N are integers.
14. The optical disc as claimed in claim 13, wherein the number
qf servo clocks SCKseg per segmeﬁt is set to SCKseg = 9N.
15. The optical disc as claimed in.claim 13, wherein the next
zone is started from the next segment even if there is a
redundant_afea. in the last segment of a zone and the. start
segments of the respective zones are arrayed at positions of.the
same radial direction.
16. An optical disc comprising a plurality of substantially
conceﬁtrically extending tracks, each track including a plurality
of segments having a Servo area having a ser?o pit giving a servo
information to a disc drive, and a data area,

each of said plurality of segments including an address
segment arranged in the same radial direcpion of each track and
adapted for'recording the address information in a‘gray code

‘representation in said data area, and a data segment for
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48 address: egﬂ%m————sm—d—a‘dﬁ’r‘ess segnent having an area

correspondi ng to ﬁ“ﬁﬂﬂﬂ“ﬁﬂ“:ﬁﬂ‘esenti ng upper two bits of the four bits
in gray code repr ea corresporfin 5 CLQGKS, 1or
representing lower*tvio Bit8 of the four bits i %&%iiﬁg@%%m< entation,

and an area corresponding to 1-clock. 47

b ——

recording user data, and in that

a media information area in which a media information coded
in the same gray code representatipn as said address information
is recorded is formed in a data area of a portion of said plural
tracks. |
17. The optical disc as claimed in claim 16, wherein said media
information area is formed across ﬁlurallconsecutive tracks,
18, The optical disc as claimed in claim 17, wherein the media
information of the same contents is recordéd in each data area
of the same angular position of the consecutive plural tracks.
19...The optical disc as claimed in élaim 18, wherein the media
information area is provided in each region close to inner fim
and outer rim. |
20. The optical disc as claimed in claim 16, wherein said media
“information is'recorded in each data area of a portion of said
tracks.
21. The optical disc as claimed in claim 16, wherein the address'
information is recorded in said address segment as gray code
using an area corresponding to five clocks of a clock signal
generated by a disc drive based on said servo pit for fhe
information of two bits.
22. The optical disc as claimed in claim 18, wherein said
address information_ is recorded as pits in 4-bit gray code
representation in a 1l-clock area of said clock signals iﬁ said

address segment, said - address segment having an area
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t her ebet ween, id four bits corresponding to 5 clocks
by gray cede - rep ammam u%,ﬁe |l ower two hits correspondl ng to 5
clocks in gray c and one ClOﬁFB ai d
1-clock area having formed therein a pit when é 56N g t he
upper two bits in gray code representats on ant=t " %Pesent ng the
|l ower two pits in the gray code representation are at the ShoT T est
distance0¢rnﬁ$phedinaetclixﬂdanksiﬂnnjndnmesnnxxﬁgtdnpqm1an bijs plfiethe

shortest distance and the other is at the | ongest distance fromthe one-
cl ock arfeur bits in gray code representatlon an area corresponding to

5 clocks for representing lower two bits of the four bits in gray
code representation, and an. area corresponding to 1l1l-clock
therebetween, upper two bits in said four bits correspohding to
5 clocks by gray code representation and the lower two bits
corresponding to 5 clocks in gray code representafion, and one
clock therebetween, said 1-clock area having formed therein a pit
when the pi£ representing the upper two bits in gray code
representation and the pit representing the lower two pits in the
gray code representation are at the shortest distance from the
one—clock area and when one of the pits is at the shortest
‘distance and the othe£ is at the longest distance from the one-—
qlock area.

23. The optical disc as ciaimed in claim 16, wherein said media
information indicates a writable type or a replay—only type.
24. The optical disc as claimed in claim 18, wherein the media
information for the same contents is recorded in plural data
areas of said portion of the tracks.

25. An optical disc compfising a plurality of substantially.
concentfically extending tracks, each track including a plurality
.of segments having a servo areé having a servo pit giving a servo
information to a disc drivg, and a data area,

said segments being made up of an address segment arranged

at the same positions in the radial direction of each track and
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18. The, optical disc as ctained—n claim 11,
i nformati on i ndi jmmuwm"ﬂﬂmﬁl ype or ar
optical disc as cl 1, wherein
same contents is recordéd i'n quTaI data ar 3
tracks. 20. .An optical disc conprising4a pIurallty of substantlally
concentrically extendi ng tracks, each track |nclud|ng a plurality of

segnent s hisalingg téleseqrdfif%ﬂ%ammw toserecopied gini sgid dertwo arnesf,orarat i on

to a disc drive, and a data area,
a data segment for record1ng user data, and in that

a media information area having recorded therein the media
information in a gray code representation is formed in a -
plurality of tracks in the vicinity of the inner rim and in a
plurality of tracks in the vicinity of fhe outer rimf

- 26. An optical disc driving device for driving an optical disc
in which said optiéal disc has formed thereon a plurality of
substantially concentricall& extending tracks, each track having
a plurality of segments each having a servo area having a servo
pit giving a servo information to a disc drive and a data area,
a discrimination mark being provided in said servo area for
-representing the information for discriminating the segment by
its recording position in said servo area, comprising
reproducing means for reproducing informations recorded on said
optical disc,

detect'ion means for detecting the position of said
discrimination mark from a reproduced signal reproduced by said
reproducing means from the discrimination mark by a differential
deteétion method, and

discrimination means for discriminating the segment based
upon the results of detection by said detection means.

27. An optical disc driving device fo; dfiving an optical disc
in which said optical disc has formed thereon a plurality of

lsubstantially concentrically extending tracks, eaéh track having
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sai d segments I "an address segnment arranged .
49 at the sa 'mi }1 ] e radi al direction—sef==at] havi ng
t he address. i d in said data a qausSH&ET a segnent for

recordi ng user dat a, and i n that a medi a {{nf or nRETY
recorded therein the nedia ' 50

a plura11ty of segments each having a servo area having a servo
pit giving a servo information to a disc drive and a data area,
and a pre-write area unified to a polarity at fhe distal end of
said data area, comprising

recording/reproducing means for reproducing data from said_
optical disc and for recording data on said optical disc,

driving power applying means for applying a low-level
reproducing driving.power or a high-level recording driving power
to said recording/reproducing meens,

data supplying means for supplying recording data to said
recording/reproducing means, and

control means for controlling at a timing an optical pickup
of the recording/reproducing means is moved from said servo area
to said pre—-write aree of said data area, said driving power
applying means so that.the driving power is switched from the
reproducing driving power to the recording driving power and
said data supply means for supplying data of the same polarity
as said one polarity to said optical pickup,

and controlling said data supplying means for supplying
desired data to said optical pickup at a timing said pickuﬁ
traverses said pre-write area during'recording.
28. The optical disc driving device as claimed in claim 27,
furfher comprising clamping means for clamping Said data
reproduced by said recofding/reproducing means at a timing of

said pre—-write area during reproduction.
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information in a gray code representation is formed in a plurality of

tracks in the vicinity of the inner rimand in a plurality of tracks in
the vicinity of the outer rim 21. An optical disc driving device for

driving an optical disc in which said optical disc_has forned thereon a
plurality of substantially concentrically extendi 'BHGSHEEEaCk
having a plurality of segnents each having a servg gva VO
pit giving a servo information to a disc drive and]ajdata area, a
di scrimination mark being provided in said servo afef f950CT 1998

43

CLAIMS
1. An optical disc comprising a plurality of s’ubstantially
concentrically extending tracks, each track-including a plurality
of segments having a servo area having servo pits giving a servo
information to a disc drive and a data area,
- a discrimination mark giving an information for identifying
its segment by a recérding position in said servo area being

recorded in said servo area. wherein said

segmentélinclude a data segment for recording user data and an
address segment specifying an address of the data segment, and
a plurality of said segments make up a sector,

said data segment and said address segment being
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representing the information for discrimnating the S A&EQAEpltSHEET
recording position in said servo area, conprising rqgprjoducing neans |fqr
reproducing informations recorded on said optical difsq, 150C Idppgct Qn
means for detecting the position of said discrimnatlign mark froma

reproduced signal reproduced by said repaéduci ng megns—fromthe
discrimnation mark by a differential detection nmethod, and

di scri m nadisnrimans tkedr f dosceaohmthey theasishyddistc rasea t ippomattite ands thes

of detection by said detection neans.
segment constituting the leading end of the sector and the

direétly previous segment being discriminated from each other by
said discrimination mark, and
wh;rein a segmenﬁ

directly previous to the éegment at the leading end of the sector
is further identified by said discrimination mark.
2. An optical disc comprising a plurality of substantially
cdhcentrically extending tracks, each track iﬁcludingelplurality
'of segments having a servo #rea having a servo pit giving a servo
information to a disc drive, and a data area,

said segments being made up of an address segment arranged
at same positions in the radial direction of each track and
having an address information recorded in the data area and a
data segment for recording user data; and

said address informafion being recorded in sai& address
segment in a gray code representation using a region of f;ve
clocks of a clock signal generated by a disc drive based upon the
servo pits for the 2-bit information.
3. An\optical disc comprising a plurality_of substantially
concentfically extending tracks, each track including a plurality
of segmehts having a servo area having servo pits giving a servo
information to a disc drive, and a data area,

said plural segments being made up of an address segment

formed at same positions in the radial direction of each track

A



{REPLACEMENT SHEET

22. An optical disc driving device for driving an &p cal _drsc 1njwhich
said optical disc has fornmed thereon a plurality of

50 substantially concentrically extending tracks, {e ch1pﬁg€L1%%bi
plurality of segnents each having a servo, area havi

and having an address information recorded in the data area and
a data seghent for recording user data,said address information
being recorded as pits in 4-bit gray code representation in a 11-
c!ock area of said clock signals in said address segment, said
address segment having an area corresponding ta 5 clocks for
representing upper two bits of the four bits' in gray code
representation, an area correspondihg to 5 cloqks for
representing lower two bits of the four bits in gray code
representation and an area corresponding to 1-clock therebetween;
said l1l-clock area having formed therein a pit when the pit
representing the upper two bits in gray code representation and
the pit representing the lower two pits in the gray code
representation are at the shortest distance from the one-clock
area and when one of tﬂe—éits is at the shortest distance and the
other is at the longest distance from the one-clock area.

4., The optical disc as claimed in claim 1, wherein ﬁldfal servo
pits are recorded in said servo area so as to have an area of two
clock signals and a distance of not less than 5 pits.

5. The optical disc as claimed in claim 1,.wherein scrambled
and NRZI converted data is recorded in said data segment.

6. The optical disc as claimed in claim 1, wherein a pre-write
area ha&ing data of a pre-set polarity recorded therein is
provided at a leading end of a data area of the data segment.
7. The optical disc as claimed in claim 1, wherein a post-write

area having data of a pre-set polarity recorded therein is
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pit giving

a servo information to a disc drive and a
pre-wite area unified to a polarity at the distal HﬁjﬂﬂT@E ?é’

conpri si ng

recordi ng/ reproduci ng neans for rgpfoducing data ffrjom said

optical disc and for recording data on said opticaj HisfggCT 1998drf Vi ng
power applying nmeans for applying a | ow | evel repfoflucing driving] power or

a high-level recording-driving power to said recofdrgfrreproductm
data supplying neans for supplying recordiggg data {o said

recordi ng/ reproduci ng neans, and

provided at a trailing end of a data area of the data segment.
8. An optical disc comprising a plurality of substantially
concentrically extending tracks, each track inclu@ingELplurality
of segments having a servo area having servo pits giving a servo
information to a disc drive, and arranged iqythe same radial
direction relative to the track, and a data area,

s&id optical disc being divided into plural zones each
hé&ing a plurality of succgssive tracks and having a uniform
number of sectors by setting the relation of the number of servo
clocks SCKseg per segment and the number of data clocks DCKseg
per segment, DCKseg = SCKseg-M/N, wherein M and N are integers.

9.. The optical disc as claimed in claim .8 , wherein the number

of servo clocks SCKseg per segment is set to SCKseg = 9N.

10. The optical disc as claimed in claim 8 ,”whereiq_the next
zone is started from the next segment even .if there is a
redundant area in the last segment of a zone and the start
segments of the respective zones are arrayed at positions of the
same ra?ial direction.
11. An_optical disc comprising a plurality of substantially
bénceﬁtrically extending tracks, each track including a plurality
of segme;ts having a servo area having a servo pit giving a servo
information to a disc drive, and -a data area,

each of said ﬁlurality of segments including an address
segment arranged in the same radial direction of each track and

adapted for recording the address information in a gray code

M



cont r ol

nmeans for controlling at a timng an optical pickup of the
recordi ng/ reproduci ng neans is noved fromsaid servp Ar eps OCT £598
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pre-wite area of said data area, said driving powef applylng neans SO
that the driving power is switched fromthe reproducrng driviTyg wWer to
the recordi.ng driving power and said dat&7supply ns_for supplyingd data
of the same polarity as said one polaristy to said optical pickup,

and controrépngssatdtdana $nppsgidg detms dnmga suppid/i g ddbei redsnans t or
said optical pickup at a timng said pickup

recording user data, and in that

a media information area in which a media information coded
in the same gray code representation as said gddress information
is recorded is formed in a data area of a portion-of said plural
tracks.
12. The optical disc as claimed in claim 11, wherein said media
information area is formed across plural consecutive tracks.
}3; The optical disc as claimed in claim lZf wherein the media
information of the same contents is recorded in each data area
of the same angular position of the consecutive plural tracks.
1l4. The optical disc as claimed in claim 13, wherein the media
information area is provided in each region close to inner rim
and outer rim.
15. The optical disc as claimed in claim 11, wherein said media
information is recorded in each data area of a portioﬁ-of said
tracks. h
16. The optical disc as claimed in claim 11, wherein the address
information is recorded in said address segment as gray Eode
using ag area corresponding to five clocks of a clock signal
generate;i by a disc drive based on said servo pit for thé
information of two bits.
17. The optical disc as claimed in claim 11, wherein said

address information is recorded as pits in 4-bit gray code

representation in a 1l-clock area of said clock Signals in said
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traverses said pre-wite area during recording. :I&ﬁﬁfﬁﬁ&&ﬂ$¥£H£E&|sc

driving device as clainmed in claim22 further c rising clanpi nmeans
for clanping sald data reproduced by said recor Fﬁg/nﬁgb ggg nEans at a
timng of _ 5 re-witle {ar ea
during reproduction. 48

address segment; said address se L area
cérresponding to 5 clocks for representing upper two bits of the
four bits in gray code representation, an area corresponding to
5 clocks for representing lower two bits of the four bits in gray
code representation, and an area correspondi;g :to 1-clock
therebetween, upper two bits in said fdur bits corresponding to
5 clocks by gray code representation and the lower tyo bits
corresponding to 5 clocks in gray code representation, and one
clock therebetween, said 1-clock area having formed therein a pit
'when the pit representing the upper two bits in gray code
representation and the pit representing the lower two pits in the
gray code representation are at the shortest distance from the
one—~clock area and when one of the pits is at'tﬁe shortest
distance and the other is at the longest distance from the one-—
clock area. |

18. The 6ptica1 disc as claimed in claim 11, wherein ééid media
information indicates a writable type or a replay—-only type.
19. The optical disc as claimed in claim 11, wherein the media
information for the same contents is fecorded in plural.data
areas of.said portion of the tracks.

20. An bptical disc comprising a plurality of substantially
concentrically extending tracks, each track including a plurality
of segments having a servo area having a servo pit giving a servo
information to a disc drive, and a data area,

said segments being made up of an address segment arranged
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at the same positions in the radial direction of each track and
having the address information recorded in said data area, and
a data segment for recording user data, and in that

a media information area having recorded therein the media
information in a gray code representation i; formed in a
plurality of tracks in the vicinity of the inner rim and in a
pluralify of tracks in the viédinity of the outer rim.
21. An optical disc driving device for driving an optical disq
iﬂ.which said optical disc has formed thereon a plurality of
"substantially concentrically extending tracks, each track having
a plurality of segments each having a servo area having a servo
pit giviﬁg a servo information to a disc drive and a data aréa,
a discrimination mark being provided in said servo area for
representing the information for discriminating the segment by
its recording position in said servo area, comprising
reproducing means for reproducing informations recordéa on said
optical disc, |

detection means for detecting the position ‘of said
discrimination mark from a reproduced signal reproduced by said
reprodﬁ;ing means from the discrimination mark by a differential
detectioh method, and

discrimination means for'discriminating the segment based
upon the results of detection by said detection means.

22. An optical disc driving device for driving an optical disc

in which said optical disc has formed thereon a plurality of
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sdbstant}ally-é6néeptriCa11y eﬁténding tracks, each track having
a plurality of segments each having a servo area having a servo
pit giving A serﬁo.informatidn to a disc drivé and a data area;
and a pre-write area unified to a polarity at the'distal énd of
said data area, comprising | )

recording/reproduciné means-for reproducing data from said
optical disc and for recording:data-pn said optical disgc,

driving power applying. means for applying a low-leve}
reéproducing driving power or a high-level recording driviné power
to said recordigg/reproducing means, |

data supplying means for supplying recording daﬁa to said
recording/reproducing means, and

control means for controlling at a timing an optical pickup
of the recording/reproducing means is moved from said servo area
to said pre-write area of said data area, said driving power
applying means so that fhe driving power is switche&.from-the
reproducing driving power to the recording driving power and.
said data supply means for supplying data of the same polarity
as said one polarity to said optical pickup,

and controlling said data supplying means for supplying
des;red'data to said optical pickup at a timing said pickup
traverses said pre—-write area du;ing recording.
23. The optical disc driving dévice as claimed in claim 22 ,

further comprising clamping means for clamping said data

reproduced by said recording/reproducing means at a timing of
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said pre-write area during reproduction.
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