P14861 DESCRI PTI ON AN OPTI CAL DI SK

AND A RECORDI NG’ REPRODUCTI ON APPARATUS THEREOF 5 TECHNI CAL
FI ELD The present invention relates to a record-

abl e/ reproduci bl e optical disk, in which information pit . .arrays of
sector addresse¥Q¥8Msposed so as to wobbl e PCT/AIFS7/01301
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10 between a |l and track and a groove track; and an opti cal di sk
- recordi ng/ reproduction apparatus for performng recordi ng and/ or
reproduction for the optical disk. BACKGROUND ART 15

Opt i cal QQEE@? have excel | ent ) removabi lity/ po #@9@ and
random acces ¥8t mance. Therefore, it has becone

prevalent to enpl oy optical disks as nenories in various infor mat I on
equi prent fields, e.g., personal conputers. As a result, 20 t here has

been an increasing demand for increasing the recordi ng capacitance of
optical disks. I n general, guide grooves for tracking
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dat a. Therefore, in the production of such disks, addr ess

I nformation for each sector is often fornmed in 30 the formof pits while
form ng the gui de grooves. In currently preval ent
rewitable opti I.Sks, tracks for recording data are e
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during the disk formati on (grooves) or the interspaces bet ween

grooves (Il ands). On the other hand, optical di sks of a | and-groove
recordi ng type for recordlng dat a on both the grooves and the |ands
have al so be g{g posed. Figure 22 illustrates an
exenplary optic f’ﬂ?sk of ‘the | and-groove recording tyRe/IPAZESEd
herein, the portions which are | ocated cl oser to the optical disk 10
;surface are referred to as "grooves",. whereas the por- tions which
are | ocated further.amay fromthe optical di sk surface are referred
to as "lands", as shown in Fig- ure 22. It should be noted that
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20 An optical disk of the | and-groove recording type
requi res sector addresses for both the | ands and the grooves. In

order to facilitate the process of form ng address pits on an optlcal

di sk, an inter ddress met hod has been studied in
addr ess pits argwfg’} between a | and and a groove ad] m%&g msﬁl
ot her so that ° t he sane address is shared by the adjoining tracks

(Japanese Lai d-Open Publication No. 6-176404). Her ei nafter,

the internmedi ate address, a tracking 30 control nethod for reading
I nformation froman opti cal di sk, and a method for reading signals
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P14861 . - 3- Figure 23 is a
schemati c dlagran1 show ng an optical disk having a sector structure.
In Figure 23, reference nuneral 200 denotes a disk; reference nuner-
al 201 denotes a track; reference nuneral 202 denotes a 5 iﬁ?ﬁéﬁ

ref erence nWRYRP44403 denotes a sector address regi o C4 lerence
nunmer al 204 denotes a data region. Figure 24 is a magnified view of a
sect or address region schematically showi ng a conventi onal

i nt ermedi ate ad- dress. - In Figure 24, reference nuneral 206
denotes 10. address pits; reference nuneral 207 ‘denotes recording
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denotes a | and track; and reference nuneral 210 denotes a light spot.
15 In the optical disk shown in Figure 24, the groove 208
and the | and 209 are enployed as tracks. Data signals can be

recorded by
the | and 209.
sane track 20

f @gWgsgst e recording: mar ks 207 on the grrovepef€iS8nand
The groove ' track 208 and the land track 209 have the

pitch Tp. The center of each -address pit 206 is shifted

by Tp/2 fromthe center of the groove track 208 al ong the radi us
direction. |In other words, each address pit 206 . is centered around
t he boundary between the groove 208 and t 209, Althou _;ﬁe
Iemﬂwor|mewuﬁﬁﬁﬂ%ﬁhﬁkﬁﬁﬁ&%%hkﬁﬁiﬁ b SEQ c

address signal,

of . t he addr

only schematically illustrates the shapes
@%B‘?ﬁéh@%g’%% Figure 25 is a block diagram

showi ng the conven-AZ&BHDHDIET 4 Zﬁ-ﬂﬁﬁ&ﬁﬁlt HMREEF4RI E P T &R
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30 tional tracking control and the signal processing for readi ng

signals on an optlcal di sk. The structure shown in Figure
25 will be de- ' '
P14861 - WO 97139444 _ - 4- scri bed bel owerygoRofzopur €

25, reference nunmeral 200 denotes a disk; reference nuneral 201
denotes a track; :
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reference nuneral 210 denotes a |ight spot; and reference nuneral 211
denotes a disk notor for rotating the 5 di sk 200. An optical head 212

optically reproduces a signal on the disk 200. The optical head 212
includes a _ wéﬁﬁg‘g@nduct or laser 213, a collimation |ens 2/IJPIHI30L
object lens 215, a half mrror 216, photosensitive sec- tions 217a
and 217b, and an actuator 218. A tracking 10 - error signal detection
section 220 detects a tracking error signal indicating the amount of-
di sl ocati on between the |light spot 210 and the track 201 al ong the

radi us direction. The tracking error si anal detection sec-.
tion 220 includes @ Efds et AEBPcuT 2L Ththa LPF 15 (1 ow pass

filter) 222. A ph ensa ec generates a drive
signal froma trac@%gﬁgg}po? S%&%g‘?é %’QB‘F Ezgléirzf?/l ng the optical head. A
head driving secti @g12843, 7 N LdriAes, Y BF-LROERRTH B3he optical head
212 in - accordance with the drive si An addr ess
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tion 226, a data slice section 227, a PLL (phase | ocked | oop) 228, an
AM det ection section 229, a denodul at- 25 or 230, a switcher 231, and

an error detection sec- tion 232. The addition circuit 225 adds
signals froQd &Mosss phot osensitive sections 217a and 21_71;}:1.,”9;',&?01_
wavef orm equal i zati on section 226 prevents the inter-signinter-
ference of a reproduced signal. The data slice sec- 30 tion 227
digitizes the reproduced signal at a- predeter- m ned slice |evel,
The PLL (Phase Locked Loop) 228 generates a clock which is in
synchroni zation with :the digitized signal. Thé AM detection section

229 detects g BS54 TTETH 5.
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P14861 - -5- AMs (address marks). The

denodul ator 230 denodul ates the reproduced signal. The sw tcher
231 separates the denodul ated signal into data and an address. The
error det aﬁd Bgui ection 232 perforns an error determn nat ipgfisesvior3o1

t he address signa n error correction section 233 . corrects errors
in the data signal. Hereinafter, an operation for tracking
cont rol wi |l be described. Laser Ilght radiated fromthe 10

sem conductor laser 213 is collimted by the collimte | ens 214 and
converged on the disk 200 via the object | ens 215. The laser |ight
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determ ned by the relative positions of the |ight spot 210 and the
- track 201 on the disk. In the case of using the two-divided
phot osensitive sections 217a and 217b, a tracking error signal is

det ect ed by, gﬁﬁg%;lng a 20 di fference between the phot ogerapbiniser
sections 21% 217b by neans of the differential circuit 221 and

extracting a | ow frequency conponent. of the differential si gnal by
means of the LPF 222. In order to ensure that the light spot 210
follows the track 201, a drive-signal 25 is generated in the phase
conpensati on section 223 such that the tracking error signal becones
0 (i.e., thedsFs REOHIDEEDEBAILROTERF T HidZF o7 HHiREIR Tans ,

head drivi ngE0d 1B b g I BE R0 & 8ﬁ«'§aw@ag€“§%a%¥ﬁé?§by_
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P14861 ' | - 6 - fol l ows the track 201, the
anmount of reflected light is reduced at the recordi ng marks 207 and
at the address pits 206 on the track owing to interference of |ight,

t her eby Iomeriqg g?&ugytputs of the photosensitive sec- 5 . PCORI7@13P8
and 217b, where ¥ ount of reflected | i ght increases where pits

do not exist, thereby increas- I ng the outputs of the photosensitive

sections 217a and ~217b. The total- light anpbunt of the output from -
t he .-

LTd 5. =D, B3BioRT &S K. REESJZIFLEETASO S,
TEESR. BOH25—7EHKE. TTR KRRy P U LS v 78 ED
METhICHRAILAEENS, TEESE. Ey FTHRIALEZF 7 FLR
5 THORBCHA Ry hEE Y P EORBTNEBITHA LB S, T,

5 TEESTH. BXFfy b 2UIFLTE y b 25 KREME 500 BMIZE S
iz toT. TEESOBENENT S, 20EE. B3BO LS, TRLX
Jay 7 OREBRER L > THEEORE S TEESFIES0 3, |
" HA4AABLUEABIE. BREy LS v 2 ThLI (X750 7)) RE
THBES, €7 T FURERIIET S RFESOHRTERLARTSH S,

A0 R4 ARERSY FAURNT Y JRARMETATOEBEDES ST FLX
G5 TORFESERL.BABIERRy k U+ 5 v ZHBMIZTATL
ZBADORFESERLTLS. 4AICHWT, [D1, ID2ETERRS
v b 2U DT LTy 7 16, 1T HSENES A%BBT 3720, RFESE
Bk h. IDS. IDASMTHERRRy b U DT FLRTay 2 18,

15 19hSEhEs 5EBBTSAHRFESINS(ALS, 20kH. 1D3,
1D4TRT FLRESSHEAMDIZ{ {13, €257 FLATR. RIELE
DF KLUZT 0y s NERCEARAAIE L. B4 AISFTATIR, 1D1,
ID2ic#M44 3 RFESHASVES, D1, ID207 FLRHHIEMD
FLEY, BT RVRDT FLABRSTE SN S,

20 —%. M4BIFTBALEMC, 1D1, ID2TIHRFESREEI/NE
D7 KL ROHSMOHFEL w34 1D 3, 1D4TIHRFESERIIEIC
K& (DT FURFEBMO LB, THDB. R Ry bAFS v 7 b
I SREEE AN EE I PS5y FTHERE LTS, €257 LR
BTOT FLREARDEDHET U WNWI &L 5, '

25 7. 1D1.ID2&1ID3, ID4LEBIEBNIERTAZ &IcL-T,
5 RMS w7 BEUTN—T + 59 2#iICT7 FURERSHBEMZET LY
o

X5z, B3BOEHIKTEESL. 7 VAT IV—TEICERICKHIZLA
W7 T3, TRURIAV—=T T 12T NEEBIEICEKD LXIVEBDR

13



phot osensi tive sections which corresponds to the record- 10 i ng marks
207 and address pits 206 is derived by the addition circuit 225, led
t hrough the waveform equal i za- tion section 226 so as to renove the

|nt er-sign ference of the reproduced si gnal ged at
prewg’rpﬁ?“ﬁed slice level at the data slice sectlo?\ﬂgxé&’ SO as
_ to be converted into a signal sequence of "O" and ". Data and a
read clock are extracted fromthis - digitized signal by the PLL 228.
The denodul at or 230 denodul ates the recorded data which has been
nmodul at ed, and converts it into a data format which allows for 20

external procHgkbIR.< 15 o LB deg g Bttt RRHRGBBEICH0 ¢ sec LUt Hedat a
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whet her or not the address signal which has been read 30 i ncl udes any
errors; if no error is included, the address signal is output as

addr ess dat a.
si gnal

- P14861
(TE signal) when

Figure 26 shows the states of a reproduced

| WO 9739444 _ | * PCT/IPY7/01301

(RF signal) and a tracking error signa
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the light spot 210 passes the sector address region 203 in the
above-described configuration. Although the |ight spot 210 is on the
center of the track in the data re- 5 gion 204, a drastic dislocation
occurs bet wgg ?7,53124 | i ght spot 210 and the address pi paraRfn1301

i medi ately after the | i ght spot 210 enters. the sector address region
203, ' thereby greatly fluctuating the |evel of the TE si gnal .

The |ight spot 210 cannot rapidly follow the address 10 pits but
gradual ly cones closer to the address pits, as i ndi cated by the
broken |ine. However, since the sector address region 203 is short
mdtM(muH%@%ﬁﬂEﬂ l6&m&musﬁﬂﬁmmmngymﬁ%&y%mﬁgpaom
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the light spot 210 and the address pits 206. Specifical - |y, Aadr
decreases as the distance becones |arger, and I ncreases as the

di stance becones snaller 25 DI SCLOSURE OF THE | NVENTI ON

In-the case whegg, ‘g@ddress pits of intermedi- . at e addreecyaRes?/oas0
provi ded in onIy one rection al ong the radial direction, the .
di stance between the light spot 30 and the address pits may al so vary in
the sector address region in the case where the center of the light -
spot is di sl ocated fromthe eenter of the track in the data

region. As a result, there is a problemin that, al-
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P14861 - 8- t hough the anplitude of the

reproduced signal in the address pit region will increase if the

| ight spot is shifted closer to the address pits,'the anplltude of
the - r d signal in the address pit region wll aﬁ

if the light spot 1s shifted away fromthe address pits, ere
resulting in an insufficient reading of the - addr ess.

There is also a problemin that, since the 10 synchroni zati on of the
read cl ock and the setting of the slice level for dlgltlzatlon are to
be perforned in the begi nni ng portion of an address region, the

reproduction Y27 oef 7t HS 0BTl pBFF -of m—absd%amabbev ®themnysse
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15 . signal is obtained el sewhere. There is al so a problem
in that, since the |ight - spot is dislocated fromthe address pits in
the sector ' address region, a large fluctuation in |evel, which does
20 not indicate the actual track offset ampunt, occurs in  popspbdlfiser
tracki ng error NQHA4since the tracking control is perforned by
using such a tracking error signal, a tracking offset may occur

after the light spot has passed t he sector address section. 25 .
There is also a problemin that, si-nce the sane address pits are read
for a land track and a groove track adj oi ni ng each other, it is

'nmmﬁmeto'dﬁb#%u;%Tmewa7®Eanw%&WQMtﬁwa@mex7
being foll owed 30 Is a land track or a _groove fragc
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HU—¥HEON/OFFEET. b5y 7BEARMT FLREy b ESRR
ZFUVRAEy FERIZDV—=Y TR T4 /TTH5IEHLTEB. COBEITIT,

10 By OB EIERFERRE LD L—Y U BREOREC LS
FLR7 0y s DELDHRET B, ZOKWD, T FLRT Oy 7ORKE/ <Y
—UHEy MIRSRNES IKF— 707 + R O LIEFAIXH, >, KOT
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present invention has an objective of providing an o
P14861 -9- optical disk having-a novel
address pit arrangenent in | sector address sections such that

i nsufficient readi ng of address signals due to tracking offset is iy
reduced and W&39444" tracking of fset after passing a sect o?‘—g'ﬂﬁ'f??’@b"glls re-
5 duced, the optical disk further enabling identifi cat I on of land
tracks and groove tracks; an optical.disk record-

ﬁxf/ruﬁw797rvzﬁm%ﬁéfa%a\IDI;Inzmmgf'
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SRERBN D, DED. KRRy P UKTF—FERESSES ¥T KL RS
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R LRUVERAEBAICHNTEC 55, L LIRS, XAy b 24 A
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i ng/ reproduction apparatus enpl oyi ng such an opti cal di sk; and an
optical disk recording/reproduction appara- tus including an ID
detection circuit for optical disks 10 capabl e of accurately detecting

the | ocations and 8?I ties of ID sections. PCT/IP97/01361
optical disk recd Q£h$eproduct|on appar at us I ncl udes an appar at us

for recording data on an optical 15 di sk, an- apparatus for reproducing
data recorded on an optical disk, and an apparatus for recording data
on an - optical disk and reprOGUC|ng data recorded on an optlcal

di sk. 20 - The optical disk according to the present inven-

tion is a |and- grggj&ﬂ%,gcabagyﬁﬁfm| QQD%@:@ UDRlity, VF O0R S&GEQL $2

haV|ng a sector addréss and a data redgi sect or address
i ndi cating a sectf fioBit&EdnY E\Aﬁk?&*ﬁ(gﬂi&f&%o sector address includes a

plurality of address bLOCKS \ 4, 270y yickEE a5 VF ORS £WRT 52 A5
. ELUT. ID2KXUID4DVFO20ES%, ID1HLPIDIOVFO
5 10E3IXVBELTEIENTES, ZDH. TFUVRORIMOEELR
BIINS, PRERT—FE2RBOT I EMAMMEEL S,
7%, IDITOVFO1lDEXLIDITOVFO 1l DEXARA—IzL. &
"5izID2TOVFO20EAEID4TOVFODESERA—IzTHIE. 57
| KLRSA—TDF—s B2 CALIED, BLIREPITRXILS 7T FL
10 RERTO L5 v F Y BEESOFEMIIHEEEINL,
(% 5 ERHD
T, ZRHAOESKREFAEZE1 1 ZHOTHAT S,
lllm,%1%mﬂfi«rr4x7®t777szk7rvx§s%ﬁ
MUE—PIER LTV 3. BERSS 2257 FURERERL, BREFS 6.
15 THF—FHEBERL. BEESS5L. 53, 61, 6317 M—T hS 9 s ERL, B
BITE 52, 62425 F 5o 7 &R L, BEBEFS 54, 55, 56, 57, 64, 65. 66,
671237 FLRT0 v 7 FRLTIB, |
AE/BATHEAT ST F vx@&ifﬁuohf$%?50f797+vxﬁ
B5ICRETHT FLRIZ. ChiTE F—yER T O 7548 T D EF 5,
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(2% (n+k) Bits, 7»—7F7/753d#hr+2k—llﬁm\7»—7b
Sy 633k (n+2k) BHTHBETS. 7 KURT O v 64, 65, 664 67
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25 | east four. of the pIuraIity of address bl ocks each - containing

an address nunber and an overl appi ng sequen- tial nunber; each two of
the at |east four of the plural- ity of address bl ocks nake a group;
and the res Y groups of address blocks are in an |ng -
arrange- 30Rﬁ8gﬁgﬁf froma track center between being shift%ﬁbbgagg%ian
I nner periphery side and toward an outer periphery side, by a width
substantially equal to half a track pitch, al ong a radius direction.
As a result, the above- - '
P14861 : - 10 -

D7 FVREELUTH n+ 2 kIXEHT 5,
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menti oned objectives are net. The sector address may

I ncl ude a bl ock contai ni ng i nformation other than the address
nunber and the 5 over |l appi ng sequenti al nunber; and the bl ock nay be
di sposed so as to be shifted fromthe track center-toward 'Pé¥§%ﬁﬁ“ﬁpe
i nner peri pheryVOMB944d t he outer periphery side, by the W
substantially equal to half the track pitch, along the radius
direction. 10 The sector address nay include at |east two

bl ocks containing informati on other. than the address nunber and the
over | appi ng sequential nunber; and the bl ocks may be di sposed so that

Ot e Pones VAL ORIt ot KU g s oe g
bl ocks 'S shiE Pes-towahDIRAKIRR NS | pheeiMITE, Bl QeRldty +—<
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B, . Ry FUNS KRS w2 52005 82 ABETBETIE. &2 4
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~substantially equal to hal f the track pitch, along the radi us
direction. 20 Preferably, a first pattern and a | ast pattern
~of each address bl ock includes non-address pit data.

At least four of the plurality of address bl ocks 25 nayP@Qﬂ@ﬁmﬁuﬂata of
a clock syntRP8M%4tion signal; and ~ data of the clock synchronization
signal contained in a flrst address bl ock of each group may have a

| engt h | onger than | engths of -the clock synchronization signals.
contained in other address bloeks of the group. 30 An optica
- di sk recordlng/reproductlon appar at us I ncl udes: an optical head for

rad i ng 2 7 LB n 57 FDRMSIRTPTERPEL B CAn Pk B o
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P14861

-11 - i ght therefromto output

a reproduced signal; an address signal reproduction section for
readi ng the address nunbers and the overlappi ng sequential nunbers
when repr oduci ng the sector addresses of the optical di sgeraee1so:.

an address cHdV9eHd

section for correcting, wth respect to

each address bl ock, the address nunbers which - have been read in
accordance with the overl apping sequential nunbers which have been -
read. As a result, t he above-nmentioned objectives are nmet. 10

-10
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Anot her optical disk recording/reproduction appar atus according to
the present invention includes: the af orementioned optical disk; a
tracki ng error signal detection section for detecting a tracking
error signal_ 15 | ndi cating an of fset. anount between a trg §¥ ﬂnﬁllight
spot; a ti m‘?@’wf@‘fat on section for generating gate I'gnal’sin
synchroni zation with the respective address - bl ocks of the sector
address; an outer periphery val ue sanpl e-hol d section for sanpling
and hol ding, in 20 synchroni-zation with the gate signal, a |level of the
tracking error signal with respect to an address bl ock di sposed on

meOMermuw%&k@@%?@@ﬁ%ﬁ?ﬂ*@pw IlSHﬁﬁ% 9P B pus

section for sanplihg an l'evel the tracking error 'signa
‘Wi th respect tfiah,25 address bl ock- dlsposed on the inner periphery.

of ‘the outer peRishel day Jo 28 2 2 s S SR T ek ek E St b
Bonverti mg. the Dbt DR TR R Y L R LA RN 0
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10 ®VIEl RASSBFADEELS, i XXXy P UD RS 5220 (c)
2@BIEE. ID3KLIVIDATIHR ARy b 2U L7 KL R T oy 7 EDEE
ﬁ#ﬂhthﬁﬁ%mv&»ﬁkﬁTmﬁmé(Efﬁ@ﬁtﬁéo:@tb\
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F_ N MEEGT 1. ABBY > T A— LV B TTEESEY o T DDE
BTHD. ¥— MESGT 2 RAREY VTNV F— IV FRTTERSEY v T
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a result, the above-nmentioned objecti ves are net. Still

anot her opti cal

di sk recordi ng/ reproduction

P14861 -12- ~apparatus according to the
present invention includes: : the aforementioned optical digghiypdvnizo
refl ected |i ght wnay(a4d4s si gnal detection sect ion for detecting a

reflected |ight
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anount fromthe optical disk; a timng generation section 5 for
-generating gate signals in synchronization with the respective
‘address bl ocks of the sector address; an outer peri phery val ue

sanpl e-hol d section for sanpling and hol di ng, in syn Qﬁ@?ﬁ on with
the gate si §@A73%44| evel of the reflected |ight armuf?t ‘é@ dlvvlth

respect to an 10 address bl ock di sposed on the outer periphery side; an:
i nner periphery value sanple-hold section for sanpling and holding a
| evel of the reflected |ight amount signal with respect to an address
bl ock di sposed on the inner periphery side; a differential circuit

sample | SR YR e AR L SR O A BRI IR
section; and 2u@% m&ﬁ%bwﬁﬂe}shéu f‘G:' ﬁbrwmﬁ%’(fm T E{ESomtot7zgf the
the above. medk Por B eE b REYEE s o mor SRR mR 1 st bo: o
recording/r eny UHghERs WA FEN T+ v FFEDID RBITIHR By bAFS 5 5
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I ncluding an I D detection circuit for an optical disk according to

the present invention includes: a tracking 25 error detection circuit

i ncluding split detectors for obtaining a tracking error signal for

t he af orenenti oned optical disk and a broad-band différenti :
amplifier for WO9384dputting a differential conponent betmeeﬂwaﬁ?gwpgﬂ
signals fromthe split detectors as a tracking error 30 det ection _
circuit; an envel ope detection circuit includ- ing a high pass filter
for extracting a high frequency - conponent of the tracking error
signal, a full-wave - rectifier for applying full-wave rectification to
t he
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P14861 - 13- - high frequency conponent, a
first low pass filter for extracting a |low frequency fluctuation
conmponent of the full -wave rectified high frequency conponent, and a
first ' conparator for conparing the | ow frequency fluctuation 5
conponent aMP ¥ 34er ence voltage to output an I'D enve- PCTESHAI38] gnal ;

a polarity detection circuit including a - second 'l ow pass filter for
extracting a second | ow frequency conponent fromthe tracking error = -
signal, a third low pass_filter for extracting a third | ow frequen-

10 cy conponent fromthe tracking error signal, the third | ow

frequency co n | pal ek ' han . of . the N
“second | ow f &gﬁtﬁg’ﬁ%}gn'f’ “érﬁgaémﬁf#} ¥ R?oﬁp%/afgh]ﬁ;%p%%ﬁar i ng
t he second | owWpREEIUIEIEVA COM®TX 5, nent and the third | ow frequency

conponent to output an 15 ID polarity signal; and a logic circuit for -
outputting a (%% 9 RHESY gate and a | and-groove identification signal from
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t he envel ope signal and the polarity -_si gnal . As a result, the
above- nenti oned objectives are net. 20 BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 is a schematic view showi ng an opti cal

di sk according to Exanple 1. Figure 2 is a dia :

il lustrating th¥OrgRMet of 25 sect or addresses. ¥t foé?frle
3A is a diagram showing a portion of a ' data region and a sector

addr ess region. 30 .. Figure 3Bis a diagramillustrating an RF .
si gnal and a TE signal in a sector address region.
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Figure 4A is a diagran1i||ustrating a tracking _
P14861 -14 - offset of a light spot and

an RF signal. ~ Figure 4B is a diagramillustrating a
~tracking - offset of a light spot and an RF signal .
- WO 97/39444 . PCT/AIPI7/01301
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5

Figure 5A i s a diagram showi ng the arrangenent of

address bl ocks according to Exanple 2. Figure 5B is a

di agram showi ng t he arrangenent of 10 address bl ocks according to

Exanpl e 2.

Figure 6A is a-di agram show ng the t
of addr esVPYHE according to Exanple 3. 15 . %@ﬁﬁ?@%@a

i s a di agram showi ng the arrangenent of address bl ocks according to

Exanpl e 3.

Figure 7A is a schematic diagramillustrating

continuous pits in address groups. .20
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Figure 7B is a schematic diagramillustrating continuous pits in

addr ess groups. Figure 8Ais a diagramillustrating a
readi ng 25 operation for pits in the case where a |ight spot is
reproducing_a |and track. Figure 8B is a diagram

i 11 ustrati nYOP7Pedi ng operation for pits in the casé"%ﬁé’?’@" % i ght

spot is 30 reproducing a | and track. “Figure 9A shows an
exenpl ary data waveform :
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P14861 - - 15- Figure 9B shows an
exenpl ary data wavef orm Fi gure 9C shows an exenpl ary data
wavef or m 5 Fi gure 9D shows an exenpl ary data waveform
Figure 10 is diagramillustrating data arrange- ment within an

addr ess bI ock. WO 97/39444 _ PCTIJP97101301
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10 Figure 11 is a diagram showi ng an exenplary case wher e

address nunbers are added to sector addresses. Figure 12 is
a bl ock di agram showi ng an exenpl ary optical disk
recordi ng/ reproducti on apparatus. 15 . - Figure 13 i's a bl ock

di agr am showWoisy3e#4 addr ess correction section. FeTiaperiorsor Fi gure
14 is a bl ock di agram showi ng an exenpl ary 20 optical disk
recordi ng/ reproducti on ‘appar at us. Figure 15A is a schenmatic
di agram showi ng t he change in a tracking error signal (TE signal) in
response to off-tracking in a sector address region 5. 25
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Figure 15B is a diagram show ng a TE 5|gnal in t he case where the

spot proceeds as (a) on a track 2. Figure 15C is a di agram
showing a TE signal in 30 t he case where the spot proceeds as (b) on a
track 2. Figure 15D is a di agram show ng a TE sixgira/eno:

t he case_mhereVWhg”gﬁﬁﬁ proceeds as (c) on a track 2.
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-16- | Figure 16A is a diagram showi ng a portion of a

- data region and a sector address region. Figure 16B is a
diagramof a timng chart-illus- 5 trating the generation of gate -
signals in a generation section. Figure 16C is
a di agr am of vgbtg? m ng chart illus- trating the generatTol “%?’” e |
signals in atimng 10 generation section. - Figure 17 is
a bl ock diagram showi ng an -opti cal . di sk recordi ng/ reproduction
apparatus according to Exanpl e 8.
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15 Figure 18 is a block diagram show ng an opti cal di sk

recordi ng/ reproducti on apparatus including an ID detection circuit.
20 - Figure 19A is a diagram showi ng an I D section which is-:
di sposed in a syw@BbAd&gsl nManner in a mddle ~posi tion bet pegiroriotsend
and a groove. Figure 19B is a diagram show ng a tracking
error 25 ° signal obtained when scanning with a |ight beam
Figure 19C is diagram showi ng a signal obtained after a tracking
error signal has passed through a high pass filter. 30
Figure 19D is a diagram show ng a signal obtained
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by applying full-wave rectification with a full-wave rectifier to a
signal which has passed through a high
P14861 - 17 - pass filter.

Figure 19E i s a ei@#nagaeshowi ng a signal obtai ned after a -waye
rectified signal has passed through a "taj’-’k'”/‘m“l
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5 first low pass filter. Figure 19F is a diagram show ng

a signal which has passed through second and third | ow pass filters.
10 Figure 19G is a diagram showi ng an envel ope signal in
an | D section. Figure 19H is a diagram show :
polarity . 's?ﬁﬁzp?“15 Figure 20A is a diagrams %ﬁé%%EQén
| D section which is disposed in a symetrical manner in a mddle
position between a | and and a groove. 20 Figure 20B is a

di agram showi ng a tracking error -
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si gnal obtai ned when scanning with a |ight beam Fi gure 20C

I s diagram show ng a signal obtained after a tracking error signal
has passed t hrough a high 25 pass filter. Figure 20D is
a di agram show ngoa7sdsgnal obt ai ned by appl yi ng ful | - wavepcr/aperio13on
rectification with a full-wave rectifier to a signal which has passed
t hrough a high 30 pass filter.- : " Figure 20E is a diagram
showi ng a signal obtained . after a full-wave rectified signal has

passed t hrough a -
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P14861 - - 18 - first low pass filter.

Figure 20F is a diagram show ng a signal which has passed t hrough
second and third low pass filters. 5 ~ Figure 20G is a diagram
showi ng an envel woor3sass signal in an I D section. - PCTIPY 508

20H is a diagram showing a polarity
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10 si gnal . Figure 21 is a diagram showing a |logic

circuit. Figure 22 is a diagram showi ng an exenplary 15
optical disk of a |and-groove recording type. Figure 23 is
a di agr am show. ngyg $¥aekdsack struc- ture of a recordi ng/r eRcadssigi9
optical disk. 20 Figure 24 is a schematic diagram show ng
a conventional sector address. | Figure 25 is a bl ock
di agram showi ng a conven- tional optical disk recording/reproduction-
appar at us. ) '
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25 Figure 26 is a diagramillustrating an RF signal and
a TE-signal in a conventional exanple. BEST MODES FOR CARRYI NG QUT

THE | NVENTI ON 30 Herei nafter, exanples of the present invention
wi || be descri begowyhbyssef erence to the figures. - ( Exanplperhreziorson
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P14861

outl ook of an optical
i nvention. In
reference
sector address;
nuner al
denotes a data region.
physi cal 10 format
on a disk | along a track 2,
sector 4 is conposedzoB A& sector
position of that sector on the

di sk
Figure 1

r ef erence nuner al

ref erence nuner al

Woeieles2 denotes a track;

5 denotes a sector address region;

-19- Figure 1 shows the
according to Exanple 1 of the present

1 denotes a disk;
reference nuneral 3 geRdbemIs1 S
4 denotes a sector; reference

and reference nuneral 6

In accordance with a predeterm ned

a plurality of sectors are successively disposed
each sector defining one

unit. Each
addr ess region 5 indicating the
disk and a ,data region 6 for actually
Evb7-5

recordi ng data. 15
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Figure 2 shows an exenplary |ogical format of a sector address. A
sector address includes a plurality of address bl ocks. Each address
bl ock, has an address nunber - and a overl appi ng sequential nunber. The
address nunber. 3pomzeaad t he overl appi ng sequential nunber are mamgPesaado10f
identifiable information. A value which is unique to each address
‘block is witten to the overl appi ng sequen- " tial nunber. 25
In the present exanple, each sector address i ncl udes four address
bl ocks sharing the same format. - The address bl ocks are indicated as
ID1 to 1D4, respec- . tively, fromthe beginning of the sector address.
30 In Figure 2, reference nuneral 10 denotes a cl ock
synchroni zation signal (VFO; reference nuneral 11 denotes an
address mark (AM.; reference nuneral 12 denot es an overl| appi ng
sequential nunber (ID punber); ;
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P14861 : - 20 - reference nuneral 13

denot es the address nunber of the sector; reference nuneral 14
denotes an error detection code (EDC); and reference nuneral 15
denot es a post anod7asass (PA). Reference nunerals 16, 17, 18, pardrisizer
denote 5- respecti ve address bl ocks. Each address bl ock includes
the VFO 10, the AM 11, the |ID nunber 12, the address nunber 13, the
EDC 14, and the PA 15. -
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In the VFO 10, a clock synchronization signal is 10 recorded which has a

continuous repetition pattern for B ensuring secure reproduction of an
address signal in spite of possible fluctuation in the disk rotation.
A cl ock fowowagisag data is generated by |ocking a PLL PCT/IPS0aAS0E
Locked Loop) to this pattern. 1In the AM 11, an 15 address mark conposed
of a specific code pattern for indicating the start point of the
address data is record- ed. In the I D nunber 12, a nunber

(overl appi ng sequen- tial nunber) which is unique to each address

bl ock is recorded. In the address nug_ber éL_S, address data indi- 20
cating sone or all of the positions on the=dis t which sectors
corresponding to that address nunmber are . !3is recorded. In

the EDC 14, an error detection e gene ed_from an address numnber
and an I D nunber is : recor% . The PA 152 aapost anbl e for ensuring
that the. 25 | ast” data of the‘('ﬁ ror deLﬁti oﬁ to‘ée conforns to the
rules of the nodul ation code duryfg reco %’I 3‘5?2‘3
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In the present exahple, each address bl ock has the format shown in

Figure 2. The address bl ock accord- 30 ing to the present invention can
have any format as | ong as they contain the nost indispensable
i nformation, e.Gypoyseees @aN address nunber and an overl appi ng Sepgfiidol 81301
nunber . (I D nunber). Furthernore, the address bl ock according to
P14861 -21- ' -
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t he present invention can include additional information as well as a
cl ock synchroni zati on signal, an address mark, an overl apping
sequential nunber, an address nunber, an error detection code, and
a postanbl e as_ wogiadlgpcri bed above. ~ Figure 3'“?(:‘*)?%/&35?
arrangenment of address bl ocks in a sector address region erence
nunmeral 5 denotes a sector address region; whereas reference nunerals
6 and 10 7 denote data regions. Ref erence nunerals 21 and 23

denote groove tracks; reference nureral 22 denotes a | and track;
reference nuneral 24 denotes a light spot; refer- ence nuneral 25
denotes an address pit; and reference nunmeral 26 denotes a recording
mark. It is assunmed that 15 the track width of one track is Tp for both
the | and tracks and the groove tracks. _t is assuned th t he
address blocks ID1 and |1 D2 nake one address gooup and t hat t he
address bl ocks 1D3 and | D4 nmake anot her addrggs
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Each address-group is shifted fromthe track 20 center by Tp/2

gr oup.
along the radius direction. Specifically, one address group is
shifted by Tp/2 toward the center of - the optical disk (inner
peri phery), wher @aso7abgg0t her address group is shifted by phy
fromthe center of the optical disk (outer periphery). Alternatively,
the 25 one address group can be shifted by Tp/2 away fromthe
center of the optical disk, whereas the other address group can be
shifted by Tp/2 toward the center of the optical _disk. 30
Figure 3B shows the waveforns of a reproduction signal (RF signal)
and a tracking error signal (TE "~ signal) obtained when the |Iight spot
reproduces a sector address section. In general, the anplitude of
the RF oz
L
Lo
(=]
q—.
>
SR
AR
ESR--
e
S 8
N
Y
X &
N
F N D
- (=)
\ U= 2V N
L Iy NS
h " e
| N N
= D=2 D=2 M Bl
e b ) = Y BB
5 BE 4= BT 42 f
e = & ﬁg
n
o ] ] %
na
Q
— o]
|3 33 ~
Y | b = —_—
o i |5 w
=) 2
& = | H = =
Y : ] )
+ | W NSy @
. - 1t 434
P sR :\-42 z\
g "- 0
= !
N ] S
2. —_
3 =
= \ a
3y s BON ]
s D M
<I**( L >
D)
™
~} I\
LA e B
ks

214

14/26



P14861 -22- ' signal takes a val ue which

I's substantially in proportion with the area which the |ight spot 24
occupies in the address pit 25. For exanple, when the |ight spot 24
S ' at 't he westrmaa90f the track, the light spot 24 illum nageEgrpodo13o1
substantially the sanme area of the address pits 25 of the addr ess
bl ocks IDL and I1D2 as the area of the address - pits 25 of the address
blocks ID3 and ID4 that is illum- ‘nated. Thus, an RF signal having-
substantially the sanme anplitude can be obtained, as shown in Figure
3B. 10 In the data regions 6 and 7 of grooves, the TE
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signal takes values which are in proportion with the anount of offset
between the |Iight spot 24 and the track gr oove. Smlarly, 1in the
sector address region 5 15 . conposed of pits, the TE signal takes val ues
which are in rtion with the anount of offset between I '
spot and the|mtg?)£%%g9eover, the polarity of the TE sigﬁgﬁﬁgﬁggggs
dependi ng on whether the pits 25 are | ocated on the inner periphery
side or the outer periph- 20 ery side-of the Iight spot 24.

Accordingly, the resul - tant -TE signal has different polarities

dependi ng on the ., kpcadicn of the address block as shown in Figure 3B.
Fi gures 4A and 4BE§hOM/Eh§ tates of the RF 25 signal in a sector
address region mhqn t heip ijght |spot is in off-track states.
Figure 4A shows thel RF & gn in the} seqtor adgresgs rggion 5 in the
case where the |ight sped 21 ils
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shows the RF signal _
toward the outer periphery of the

a. WosdBso4as

address blocks I D1 and I D2 since the
address bl ocks 16 and 17,

I n the case where the |ight

track.
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| fiBHMmE

In

shifted toward the inner periphery of the track. Fig-

ure 4B

spot 24 is shifted

Fi gure 4A,

anplification in the
. | i ght spot 24 passes near the
and the RF signal has a snall anplification
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address blocks I1D3 and ID4 since the |light spot 24 passes 5 at a

di stance fromthe address bl ocks 18 and 19.
signal becomes difficult to read in ID3

one needs to be ﬁ%hy read
i i ' \9%’9‘9 . t he RF signal

shown in Figure 4

Ther e- fore, the address
and | D4. However, at | east

in a sector address. I n t hgcEx@™5Bl8:

corresponding to ID1 and ID2 is

| arge, 10 thereby making it easy to read the address of |IDl and

| D2. Thus, the address of the sector address is read.
Simlarly in Figure 4B, the RF signal
| D2, thereby making it -difficult to 15

signal anplitude is con-

“anpl i tude
read the address, but the RF

is small in IDL and

versely large in ID3 and ID4 t her eby maki ng

it easy to read the address.

ty in the sector addresse@ qg

the |ight spot becones of

t he out er periphery side fromthe

In other words, the address readabili -

S not decrease'irréspective of whet her
ck toward the 20
track ceﬁt

er _per ery side or
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By disposing ID1 and ID2 in an alternating nmanner with respect to I D3

and I D4, the address readability is 25 not decreased for either the | and
tracks or the groove tracks. Furthernore, as in
Figure 3B, the l\py8bnRls the TE signal alternately shifts, pcla@vio13ef O
be positive or 30 negative, for every address group. However, by

wobbl i ng t he address groups, the frequency of level shifts in-
Creases. Specifically, in view.of the-tinme period (100 psec or-:

| ess) usually required for passing-through
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P14861 - 24- a sector address region,
the frequency of |evel shifts of the TE signal is 10 kHz or nore,

whi ch is considerably hi gher than the control band in which the |ight
spot can  fwbleomMesdsbre target track. Therefore, it is diffigetipdr@isop
ensure that the light spot responds to such level shifts of the TE
signal. However, since the address groups are - di sposed so that each
address group i s wobbl ed by the sane anmount toward the inner

peri phery or the outer peri phery, the nmean value_of |evel shifts -
becomes sub- 10 stantially zero, so that offsets of the Iight spot due
to a DC conpogﬁe% z*e unlikely to occur. As a result,

tracki ng of fset i mredi g{ Yy after passing through the sect or address
region is nininized, andtEmeA&EEst ur hance in the tracking control in a
subsequent data region ckA-FFI¥¥27.
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15 be reduced. 'Although t he present exanpl e described a

case where 4 address bl ocks are provided for 1 sector address,
there is no limtation as to these nunbers. In the case 20 where an even
nunber of address bl ocks are di sposed equally on the inne;ggerifhery
side and the oUt‘é’P”ﬁ’é?%h- o ery side, there is provided an eyt
preventi ng di sturbance in the tracking control after passing through
an address. In the case where an odd nunmher of address 25 bl ocks are
provi ded, DC conmponents due to the level shifts in the TE signal are
generated, but it has little i nfl uence because the frequency of [evel
shifts in the TE signal is higher than the tracking control band. It
is desirable to provide an even nunber of address bl ocks 30
-equal ly on the inner- periphery side and the outer periph- ery side in
ternms of both address rggadability and track- T8 conyrpBgst ability.
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P14861 _ -25- Al t hough four
address bl ocks can be redundantly provided in the present exanple, it
i s not necessary for all the address nunbers to be the sane as | ong
as there . Iwo®78R44 espondence between the sector address ardr/iksz/o13pt
address nunbers to be recorded in the respective address bl ocks.
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(Exampl e 2) Hereinafter, Exanple 2 of the present invention
10 w |l be described with reference to Figures 5A and 5B. Exanpl e
2 relates to an optical disk in which additional i nformati on ot her

t han addr ess i_nf‘gb ds@) 1S added to.a sect or address regpehI®7/013015
Fi gures 5A and 5B show t he arrangenent of infor- mati on bl ocks in
sector address regions. In Figures 5A and 5B, referential nunerals
107, 108, and 109 denote addi ti onat information bl ocks, where
information which is not address nunber information is recorded.
Address 20 bl ocks 16, 17, 18, and 19 each contain address infornma-

tion for identifying an address nunber froman | D nunber. The address
bl ocks 16, 17, 18, and 19 Ed3sinil ar tQ _ those described in Exanple 1
as illustrated in Figure 2. 25 01 42 Zdditional infor mat i on

bl ocks for recording : 200 ¥« 22
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additional information are disposed so as to be shifted by a w dth of

about Tp/2 along the radius direction, as i n the case of the address
bl ocks 16, 17, 18, and 19 in Exanple 1. 30 In
particular, in_ t{hpoesasds Where the additional i nformati on ipgrSPAfois0n
relative to the address bl ocks, or where it is inpossible to divide
t he additional i nfornma- .
P14861 _ - 26 - -
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tion, the additional information block 107 is di sposed either on the

I nner periphery side (shown within a dotted line) or the outer

peri phery side (shown within a solid ~line), as shown in Figure 5A. 5
In the case wher ¢yg $wmoddi ti onal i nfornation bl ock is rel aidty®byo13sor

| ong, the-additional information can be divided into identifiable
bl ock units 108 and 109 di sposed in an al ternating arrangegsent

bet ween being 10 shifted toward the inner periphery sikde and tdward -the
outer periphery side of the track, as shown in Figure 58.& Ry ladopti ng

| mp

t he above-nentioned configuration, it is possi bl e T oveltte
readabi lity of address informa- tion and additional Ln}orfalign
agai nst off-tracking, and 15 ~the stability of_trac#gn%§§o1trcls\ ri hg
and after passi ng through a sector address regipy,u-Mc n |Bx&ngl el 1.
Al t hough the additional information blocks are ~ "
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di sposed at the rearnost end of each sector address 20 regi on according
to the present exanple, the additional i nformati on bl ocks can al so be
di sposed in another posi tion wi thout undermining the effects attalned
accord- 1 Rio bfaoskie pr esent exanple. . Al though the additiscmireriorson

i nformation block 108 on the inner periphery side is read 25 next to the
address block 19 in Figure 5B, Exanple 2 can : be nodified so that the
addi tional information block on ~ the outer periphery side is read next-
to the address bl ock 19, after which the additional information block
on the inner periphery side can be read. 30 (Exanmpl e 3)
Hereinafter, Exanple 3 of the present invention w Il be described
with reference to Figures 6 to 9. '
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are forned

-27- | . Figures 6A and 6B

AN OPTICAL DISK AND A RECORDING/REPRODUCTION APPARATUS
THEREOF '

TECHNICAL FIELD

The . present_ invention relates to a record-

able/reproducible optical disk, in which information,pit_

'-arra&s of sector addresses are disposed so as to wobble

10

between a 1and track and a groove track; and an optical

© disk recording/reproduction apparatus for performing

15

. 20

25

30

recording and/or reproduction for the optical_disk.

BACKGROUND ART | |
Optical  disks have excellent

-removability/portability and random access performance.

_ Therefore, it "has become more and more prevalent to

employ optical disks as memories in various informationf

equipment fields, e.g., personal computers. As a result,
there has been an increasing demand for increasing the
recording capacitance of optical disks.

In general, guide'grooves for tracking control
purposes are formed on rewritable optical disks, so that

 data is recorded and reproduced by utilizing the guide

grooves as tracks. In addition, a track is divided into
a plurality of sectors for sector-by-sector management of

data. - Therefore, in the production of such disks,

address information for each sector is often formed in

the form of pits while'forming the guide grooves. '

'~ In currently prevalent rewritable optical disks,
tracks for recording data are either the grooves formed

P14861

show't he. arrangenent of address ‘bl ocks in sector-address regions. In
Figur.es 6A and 6B, . reference nunerals 110 and 112 denote groove
tracks; referencegnuneral 111 denotes a | and track; reference
nuneral's 113, 114, 115, 116, 117, 118, 119, -and 120 denot%,%ﬂg{ess
bl ocks; and reference nunmeral 24 denotes : a light spot.

Figure 6A, the groove track - (gr&ove) 110 and the address bIocks
113, 114, 115 and 116 . di sposed on both sides thereof are forned.

Then, after 10 one turn of a master disk, the groove track 112 and the
addr ess bl ocks 117, 118, 119 and 120 chnﬁﬁﬂﬂifiﬂﬁnboth ~sides thereof -



In Exanple 3, as shomn I n Flgure 6B data i's 15 arranged on the disk in

such a manner that the | ast ' pattern in each address block is not pits
ard that the begi nning pattern in the next .address block is al so not
pits: 20 . In particular, non-pit data which is longer than
the rotation accuracy (AX) during the cutting of the mast er #ﬁ
prdv(ded as the non-pit data i-n the | ast .. pattern and the begléii éf
pattern of an address bl ock. 25 - ~Below is the reason why data is
arranged on the - disk in such a manner that the | ast pattern in each
address block is not pits and that the beginning pattern in the next.
addr ess block i s dardomgndthepidisk formation (grooves) or the interspaces
between grooves (1ands) ~ On the other hand, optical

disks of a land-groove recording type for recordlng data . -
_ on both the grooves and the lands have also been ‘pro-
5_ posed. ' '

- Figure 22 ‘illustrates an exemplary. optlcal dlSk

- of the land-groove recording type. As used herein, the

portions which are located closer to the opti051 disk

10 -surface are referred to as “groeves“ whereas the por-

tions whlch are located further away from the optical

disk surface are referred to as "lands", as shown in Fig-

ure 22, It should be noted that "lands" and'"grooves“

_ are mere names; therefore, the portions-which_are located

15 'eloser to the optical disk surface may be referred to as

.“1ands",'while the portions which are located further

away'from.the optical disk surface may be referred to as
"grooves". ' ' '

20 | - . An optical disk of the land-groove recording type

requires sector addresses for both the lands and'the

' grooves. In order to faeilitate the process of forming

address.pits on an optical disk, an intermediete address

‘method has been studied in which address pits are formed

25 'fbetween a land and a groove adjoining each other so that

the same address is shared by the adjoining tracks
(Japanese Laid-Open Publication No. 6-176404).

Hereinafter, the intermediate address, a tracking
30 control method for reading information from an optical
disk, and a method for reading signals from an intermedi-
ate address will be described with reference to the |
figures. |



1

30 . Flrst a nmet hod for forn1ng tracks and address - pits'ﬁdll

be briefly descrlbed In general, tracks and pits are fornmed by
'radlatlng cutting laser light onto a rotating mast er disk. A

cont nuous groove is obtained - , _ a -
P14861 . - 28- when the | aser ligq?i4h§
'cthfnuously radlated whi ch becgngs_a-track (i.e., groove i Tanel

present exanple).

Figure 23 is a schematic diagram showing an
-optical disk having a sector  structure. 'In Figuré 23,
' reference numeral 200 denotes a disk; referenoe numer-
" al 201 denotes a track; reference numeral 202 denotes a
5 ' sector; reference.numeral 203 denotes a sector address
region; and reference numeral 204 denotes a data region.
Figuré124_is a magnified view of a sector address region
schematically showing a convéntiohal intermediate ad-
- dress. In Figure 24, reference numeral 206 denotes
10 address pits; refe:ence-humeral 207 denotes recording
marks; 208 denotes a groove~track;'referen¢e numeral 209
" denotes a land frack; and reference numeral 210 denotes

a light spot.

. 15 In the optical disk shown in Figure 24, the
| groove 208 and the land 209 are employed as tracks. Data
signals can be recorded by forming the recording
marks 207 on the groove 208 and the land 209. The groove
track 208 and the land track 209 have the same track
20 pitch Tp. The center of each address pit 206 is shifted
by Tp/2 from the center of the groove track 208 along the
radius direction. .In other words, each addréss pit 206
is centered around the boundary between the groove 208
and the land 209. Although the lengths or intervals of
25 ' the address pits 206 are modulated by an address signal,
Figure 24 only schematically illustrates the shapes of
the address pits 206. '

- Figure 25 is a block diagram showing the conven-
30 tional tracking control and the signal processing for

reading signals on an optical disk.

The structure shown in Figure 25 will be de-



By di scontinuously radiating |aser light by turning it on - and off in
accordance with a recording signal repre- 5- senting an address, pits |
arfe fornmed in the portions irradiated by the laser |ight and address
signmal s can be - recorded. In other words, in the case of a dISk havi ng
sector addresses, tracks and addresses are f or med in each lete
rqhﬂﬁ of the dISk by controlling the radiation 10 of the cuttin L

li.ght in the groove portions and the ~ = -Taddress pit portions while
noving the cutting laser -light along the radius direction by a track-
pitch for every turn.of the master disk. 15 .- . The wobbl ed
-addr esses accor deagibedExbepbes 1 diml Figure? 2f&r,e zefereoceednbmezadeBOd

sinilar to the ag o 86 LRECPERLACh R OB BAdAELS A adil;os
BRKStes A 1 fenores dh

pits. Specil ., groove rac grooves) are
-l aser light, andreﬁeraaeeeeumgraé 210 denptesdailights ﬁnqt '2end raﬁenenpe

i.e., soasto bguﬁﬁ&aﬁr 291 'BEnbRRS BST BEAR Ymotor $b4° PbthiEdngil the
peri phery side o trac ere-

_ _ 5 200. An optical head 212 optlcally reproduces a
 signa1 on the disk 200. The_optical head_212 includes a
semiédnductdr laser 213, a colZ_Limation' lens 214, an
objeét.lens 215, a half'mirrOr 216, photosensitive sec-

_tions 217a and 217b, and an actuator 218. A tracking
10 error signal detection Section 220 detects a tracking
error signal indicating the amount of dislocation between
the light spot 210 and the track'201 along the radius
direction. The tracking error signal detection sec-
tion 220 includes a differential circuit 221 and a LPF
15 (low pass filter) 222. A phase compensation section 223
~generates a drive signal from a tracking error signal for
driving the optical head. A head driving section 224
~drives -the actuafor_218 ‘in the optical head 212 in-

accordance with the drive signal..

20

An address reproduction section 234 includes an
addition :circuit 225, a waveform equalization sec-
tion 226, a data slice section 227, a PLL (phase locked
loop) 228, an AM . detection section 229, a demodulat-
25 or 230, a switcher 231, and an error detection sec-
tion 232. The addition circuit 225 adds signals from the
photosensitive sections 217a and 217b. The waveform
equalization section 226 prevents the inter-sign inter-
- ference of a reproduced signal. The data slice sec-
30 tion 227 digitizes the reproduced Signal at a"predeter-
mined slice level. The PLL (Phase Locked Loop) 228
generates a clock which is in synchronization with the
: digitized signal. The AM detection section 229 detects



fore, in a sector address region, the cutting laser:light I's turned
on or off while shifting the center. of the - cutting laser light for
edch .address bl ock by Tp/2 either 25 ‘toward the center of the optical
dISk or in the opposite. "~ direction of the center of the optical disk.
grles 7A and 7B are schenatic di agrans show ng - a.portion Vw5i§§él
ess groups are connected to each 30 other. = Specifically,
flgures illustrate the case wher € 5hd?ess bl ocks share a conti nuous

pit array.

10

15

20

25

30

Figure 7A shoms an expected pit conflguratlon

AMs (address marks). The demodulator 230 demodulates the
reproduced signal. The switcher 231 separates ‘the

~ demodulated signal into data and an address. The error

detection section 232 performs an effor determination in

the address signsl. An error correction section 233

corrects errors in the data signal.

Hefeinafter; an operation for tracking control
will be described. Laser light radiated from the.
semioonductor'iaser'213 is eoilimated'by the collimate
lens 214 and converged on the disk 200 via the object
lens 215. - The laser light reflected from the disk 200
returns to the photosensitive sections 217a and 217b via
the half mirror 216, whereby the distribution of light
amount is detected as an electric 'sighal,' which 1is
determined by the relative positions of the 1light
spot 210 and the track 201 on the disk. In the case of
using the two-divided photosensitive sections 217a and
217b, a tracking error signal is detected by detectihg a
difference between the photosensitive sections 217a -and

:217b by means of the differential circuit 221 and

extracting a low frequency component of the differential
signal by means of the LPF 222. In order to ensure that
the light spot 210 follows the track 201, a drive signal

'1s generated in the phase compensstion section 223 such

that the tracking error signal becomes 0 (i.e., the
photosensitive sections 217a and 217b have the same
distribution of light amount), and the actuator 218 is
moved by the head-driving.section 224 in accordance with
the drive signal, thereby controlling the position of the
object lens 215. ' ' -

On the other hand, when the light spot 210



P1)4861" | ' 229- "~ The last pit of f.he addr ess

bloock 114 and the first pit - of the address block 115 are forned at a
pedet er m ned di stance away fromthe center of each address bl ock.
Si'nce the address pits are formed while displacing the 5 | aser |ight at
t he address sections during the cuttlng of the master di'sk, in the
cgse’mhere pits are to be fornmed - % a portion connecting-the.%&ﬂﬁ S
bl ock 114 and the address bl ock T15, the laser light also irradiates
‘the - di sk whil'e displacing the cutting |aser along the radius 10
direction. As a result, incorrect pits are forned as “shown in Figure

7B, so that it-iioﬂ&pmssmheatnaokﬂﬂﬂihuthe amoumt op€r refilacted light is
o reduced at the recording marks 207 and at the address
pits 206 on the track owing to interference of light,
thereby lowering the outputs_of the photosensitive sec-

5 tions 217a and 217b, .whereas the amount of reflected .
1ight 1ncreases where pits do not exist, thereby increas-
ing the outputs of the photosensitlve sections 217a and
217b. . The total light amount of the output from the
_photosensitiVe sections which corresponds to the record-
10 ing marks 207_and_address pits 206 is derived by the
addition circuit 225, Ied through the waveform equaliza-
tion section 226 so as to remove the inter-sign inter-
ference of the ieproduced signal, and digitized at a
predetermined slice level at the data slice section 227
15 so as to be converted into a signal sequence of "0" and
"iv, Data and a read clock are extracted from this
digitized signal by the PLL 228. The demodulator 230
demodulates the recorded data which has been modulated,
and converts it into' a data format which allows for
20 _external'prooessing. 1f the demodulated data is a signal

in the data region, the errors in the data are corrected
in the error correction 'section 233, whereby a data
signal is obtained. On the other hand if the AM detec-
. tion section 229 detects an AM signal for identifying the
25 address portions in a signal sequence that is constantly
~output from the PLL 228, the switcher 231 is switched so
that the demodulated data is processed as an address
signal. The error detection section 232 determines
whether or not the address signal which has been read
30 includes any errors; if no error is included, the address

sighal-is output as address data.

Figure 26 shows the states of a reproduced signal



ancg the rotation accuracy and the like of the 15 - master disk have sone

fluctuation, the positions of address bl ocks of the sanme | D nunber
(& g., address ‘bl ocks 113 and 117 shown in Figure 6A) do not
necessary coincide.in position along the circunference direction.:
| f ,their positions are offset by a distance of AX as 20 shown i 4§ﬁ{
6A‘*there Is a possibility that the reproduced (RF) signallnﬁi
_accurately detected - when reprodu0|Rb the land track 111 because the
end of t he address bl ock 118 and the begi nning of the address-

bl ock 115 overlap with each other by the di stance AX. 25
Fi gures 8A and 8EREreighaylampdi bl kreckinggexror signeddi(AE spgnaﬂoowhbor

pits in the casegppe | i S d
T11° Fgure oA ohine 1oRt SHc 210 pedife Mg 5bERiP HanRLeS FRTOH 365
in the 30 casénybbe caborepiesaribed| gonfigurationg Mhmmlbémﬁeéﬂght -

address bl ocks i gppet 299f ifRen Sﬂi‘é'ééﬁééiryof':% &r¥tk in tREC¥athhgetase
where .t he address bIock 118 and. t .
gion 204, a drastlc dislocation occurs between the light

 spot 210 and the address pits 206 immediately after the -
light 'spot 210 enters the sector address region 203,
thereby greatly.fluctuatiné the level of the TE signal.
- The light'spot 210 cannot rapidly follow the address
10 pits but gradually comes closer to the address pits, as
indicated by the broken line. However, since the sector
address region 203 is short and the data region 205
(which is a grooved regioh) is reached before the light
spot 210 manages to completely follow the address pits,
15 a tracking control is performed so that the off-tracking"
becomes zero in the grooved region. The amount of off-
| tracking in the last portion of the sector address region
is defined as Xadr.  Moreover, since a portion of the
light spot 210 is on the address pits 207, an RF signal
20 as shown in Figure 26 is obtained. - The RF signal ampli-
tﬁde-Aadr vaiies in accordance with the distance between
the light spot 210 and the address pits 206. Specifical-
ly, Aadr decreases as the distance becomes 1arger and
increases as the distance becomes smaller. ‘

25
DISCLOSURE OF THE INVENTION
In the case where the address pits of intermedi-
.ate addresses are provided in only one direction along
the radial direction, the distance between the light spot
- 30 and the address pits may also vary in the sector address .

region in the case where the center of the light spot is
dislocated from the center of the track in ‘the data
region. As a result, there is a problem in that, al-



address bl ock 115 overlap with each ot her i n physi cal ' - '
P14861 . -30- terns and in term of tlnlng

at a cutting accuracy of [err]x, - mnth t he begi nning of the address

bl'ock 115 being pit. data. - 5 : In thIS case, if t he
noQ;th data at the end of Lo : P14861

though the amplitudé. ‘0f the reproduced signal in the
address pit region will-increase if the 1light spot'is
shifted closer to the address pits, the amplitude of ‘the
reproduced signallin'thé address pit region will decrease
5 . 1if the light spot is:shifted'away from the address pits,
' . thereby resulting in an 1nsufflcient reading of the.
address._ '
_ : ?
There is also a problem in that, since the
'10 synchronlzation of the read clock and the settlng of ‘the
slice level for digitization are to be performed in the
beginning portion of an address region, the reproduction
"of the-beginning portion must become stable; otherwise
propef demodulation cannot occur even if a reproduction
15 signal is obtained elsewhere.

There is also a problem in that, since the light
spot is dislocated from the address pits in the sector
address region, a large fluctuation in level, which does

20 ~not indicate the actual track offset amount; occurs in
the tracking error signal. Since the tracking control is
performed by ‘using such a tracking error. signél, a
tracking offset'may occur after the light spot has passed
: the sector address section.

25

There is also a problem in that, since the same
address pits are read for a land track and a groove track
adjoining each other, it is impossible to identify
whether or not a track which is currently being followed

30 is a land track or a groove track.

In view of the above-mentioned problems, +the
present invention has an objective of providing an



‘the address bl ock 118 overlaps with the pit data in the beginhing'of

115, the reproduced signal which has been ' read fromthe disk wll be
détermined as indicating the . presence of pits, so that the data
reCOTded in the 10 . address block 118 will not be properly reproduced.
Figure 8B is a schematic diagramillustrating the. case mherevégﬁesl
bedrnni ng and the end of the address blogy ~1s non-pit data
reprodu0|ng the address bl ock 118 15 in Figure 8B, if the non-pit data
in the llast data of the - address block 118 overlaps with the non-pit
~data in the -begi nni ng of -the address bl ock 115, the reproduced signal

will be non-pit @@ttacaéo digk havingta neveldafidressiepit arrangementplisck
118 will be prop%@c»eo&eaaa%%%dseg@@ohgefaeh th&t frﬁsmiaw@&éﬁam&% ng

the data recorded in th ress block 115, the nunber of non-
data in the . addzgsmeignels Aueqdar BS8ckiBEROTESSE dHmRediced G Ithe
read. However, i Rr@@RanY  ofbSefeaifRBirNHddsidy addsRetor addid&§kiks ra-VFO

region, and_it is not always necessary to
' 5 duced, th optical disk further enabling identification

of land tracks and groove tracks; an optical disk record-
.ing/reproductionL'apparatus employihg- such an optical
disk; and.an optical'disk'recording/reproduction appara-
tus including an ID detection circuit for optical disks

10 capable of accurately detecting the locations and polari-
ties of ID sections. ' |

The optical disk recording/ reproduction apparatus |
includes an apparatus for recording data on an optical
15 disk, an apparatus for reproducing data recorded on an
optical disk, and an apparatus for recording data on an
optical disk and reproducing data recorded on an optical
disk.

20 The optical disk according to the present inven-
tion is a land-groove optical disk including a plurality
of sectors having a sector addfess and a data region, the
sector address indicating-a sector position, wherein the
sector address includes a'plurality of address blocks, at

25 least four of the plurality of address blocks each
containing an address number and an overlapping sequen-
tial number; each two of the at least four of the plural-'
ity of address blocks make a group; and the'respective

_ groups of address blocks are in an alternating arrange-

30 - ment from a track center between being shifted toward an
inner periphery side and toward an-outer'periphery side,
by a width substantially equal to half a track pitch,
-along a . radius direction. As a result, the above-



25 reproduce all the data recorded in the VFO regi on because © the

problens i nherent in the reading operation for address bl ocks can be
avoi ded as | ong as synchronization can be reestablished in the AM
régiton follow ng the VFO region for reading the data recorded in_the’
address data 30 - section so that the address nunber and the error égg -
tlbn/ code (EDC) can be properly recogni ng _ - Fi gur_esP qe]g
9D show exenpl ary data wavef or ns. :

P14861 : :

' mentioned objectives.are met.

The sector address may include a block containing
' information other than the address number and the
5 overLapping seqﬁential number;' and the block may be
;disppsed so as to be shifted from the track center toward
one of the inner periphery.side and the outer periphery
side, by the width substantially equal to half the track
pitch; along the radius direction. '
10 | | |
The sector address may include at least <two
blocks containing information other than the address -
" number and the overlapping sequential number; and the
blocks may be disposed so that one of the at least two
15  blocks is shifted from the track center toward the inner
. periphery side, and the other of the at least two blocks
is shifted toward the outer periphery side, by the width.
substantlally equal to half the track pitch along the
radius dlrectlon.-
20 _
Preferably, a first pattern and a last pattern of
'each.address block includes non—address_pit data.

At least four'of the plurality of address blocks
25  may contain data of a clock synchronization signal; and
data of the clock synchronization signal contained in a
first address block of each group may have a length
longer than lengthé of the clock synchronization signals
contained in other address blocks of the group. '
© 30 | |
An optical disk recording/réproduction apparatus
includes: an optical head for radiating a light beam on
;hé aforementioned optical disk and receiving reflected



- 31 - ' Flgures 9A and. 9B each show a VFO (clock

synchronlzatlon S|gnal) pattern in the beginning of an addr ess bl ock.
The .code after recording nodification is -~ represented as NRZ (non
return zero). The level of the 5  recording signal is inverted at code
"1". The patterns. . I n Figures 9A and 9B shOM/patterns whi ch are
-quE#ted every 4T, where T repres s the period of the reccw%ﬁ4ﬁfl
codes. It is ensured that the beg|nn|ng:E f"this repeti- tion patten
al ways begins with a space. 10 Fi gures 9C and 9D each show a
post.anbl e (PA) - pattern in-the end of an address bl ock. In the

post anbl e, the patgbtntherefiromatdieutpetta orepfodumed signgiosarbddressi es
dependi ng on Whe%.hn haft EQh&B&ﬁc&Bﬁr KsdationO' érs%fé’djﬁg; Llﬁ?{?e t Q@d%%%ts

data of .the error etect e nust con ormto t
modi fi cation codgumbers danfdngthecowerigpping | sequantisl haunbers ovhesf

the . reproducing the sector addresses of the optical disk, and

| ' 5 an address correction section for correcting, with
respect to each address block, the address numbers which

have been read in -accordance with the . overlapping

sequenfial numbers which have been_read.' As a result,

. . the above-mentioned objectives'are'met.' |

10 | | |

Another optical = disk recording/réproduction

apparatus according to the present invention includes:

the aforementioned optical disk: a_tracking_érror signal

detection section for detecting a.traéking'error signal

15 indicating an offset amount between a track and a light

spot; a timing generation section for generating gate

signals in synchronization with the respedtive address

blocks of the sector address; an outer periphery value

sample-hold section for " sampling and holding, ‘in

20 synchronization with the gate signal, a level of the

tracking error signal with respect to an address block

'disposed on the outer periphery side; an inner periphery

 value samplé—hold section for sampling and holding' a

_ - level of the tracking error signal with respect to an

25 - address block disposed on the inner periphery side; a

differential circuit for deriving a difference in values

of the outer periphery value sample-hold section and the

inner périphery value sample-hold section; and gain

conversion section for converting the output of the

30 differential circuit to a predetermined signai level. As

' a result, the above-mentioned objectives are met.

Still another optical disk recording/reproduction



postanble to followis always a space. . 20 - | Thus, by ensurlng

that the beginning pattern and: - the last patten of each sect or address
bFock are spaces " as shown in Figures 9A to 9D, it becones possible to
prevent, with respect to address bl ocks that are di sposed in a mobble
manner, reading errors in addr ess data due to 25 i ncorrect forng éé#é@
pgﬁs’during the cutting of -the ig di sk and overl appi ng b

address bl ocks ‘during t he r eprodlictfon of a sector address. In the
present - exanpl e, errors do not occur even in the case where

address bl ocks overlap with each other up to a length of 30 4T.

The net hod for f@PPargtys@Aceordthadticedhepipresent inventiohi dincdamdes:
that described ak@wrarfrefBntibieBPoptical disk; a reflected light amount
signal detection section for detecting a reflected light

amount from ‘the optical disk; a timlng generatlon section

- 5 for -generating gate signals in synchronlzation with the
respective address blocks of the sector address; an outer

periphery value sample-hold section for sampling' and

holding, in synchronization with the gate signal, a level

~ of the reflected light'amount signal with respect to an

10 address block disposed on the outer periphery side; an

| " inner periphery value sample-hold section for sampling

and holding a level of the reflected light amount signal

with respect to an address block disposed on the inner

periphery side; a differential circuit for de#iving a

15 difference in values of the_outer'periphery'value sample-

hold section and the innér periphery value'sample-hold

section; and gain conversion section for cohverting the

- dutput of the differential circuit to a predetet'mined
sighal"lével._ As a resnlt, the above-mentioned bbjec4

. 20 tives are met.

An optical recording/reproductidn" apparatus
including an ID detection circuit for an optical disk
according to the bresent invention includes: a tracking

25 error detection circuit including split detectors for
obtaining a tracking error signal for the aforementioned
optical disk and a broad-band differential amplifief for
outputting a differential component betweeh' detected
signals from the split detectors as a tracking error

30 detection circuit; an envelope detection circuit includ-
ing a high pass filter for extracting a high frequency
'component of the tracking error signal,__a full-wave
rectifier for applying full-wave rectification to the -



PI43§1‘ . o -.32 - 'tive met hod, for exanp{e;t
a shift of only Tp/2 can be - . effected per rotation of the master disk
se as to form - the address group on the inner periphery side, grooves,
“and <t he address group onh the outer periphery side in this 5 order. - In
this case, malformation due to connections of pits does not g#&gsl
bgbﬂuse wobbl i ng addresses are cut in _different rounds; howe X
overl apping of address bl ocks: may BRcur due to rotation accuracy
errors. Accordingly, the structure of the present exanple, where data
S - : .
~high frequency component, a first low pass filter for
extracting a low frequency fluctuation component of the
full-wave rectified high frequency component, and a first
~comparator for comparing the low frequency fluctuation
5 component and a reference voltage to output an ID enve-
lope signal; a polarity detection circuit including a
second low pass filter for extracting. a second low
frequency component from the tracking error signal, a
third low pass filter for extracting a third low frequen-
10 “cy component from the tracking error signal, the third
low frequency component having a smaller band width than
that of the second low frequency component, and a second
comparator for COmparing the second low frequency compo-.
nent and the third low frequency component to output .an
15 ID polarity signal; and a logic circuit for outputting a
read gate and a land-groove identification signal from
the envelope signal and the polérity signal. As a

reéult, the above-mentioned objectives are met.
20 BRIEF DESCRIPTION OF THE DRAWINGS
' Figure 1 is a schematic view showing an optical

disk according to Example 1.

o Figure 2 is a diagram illustrating the format of
25 sector- addresses.

Figﬁre 3A is a diagram showing a_portion of a
data region and a sector address region. '

30 Figure 3B is a diagram illustrating an RF signal
and a TE signal in a sector address region.

Figure 4A is a diagram illustrating a tracking



10 . arranged on the drsk in such a nanner that the last - pattern in

each address block is not pits and that the - begi nni ng pattern in the
néxt address block is al so not pits;, is effective. In this cutting
met hod, one groove . is fornmed per three rotations. 15

_Alternatively, it is possible to cut the track gr ooves, the aggégéf
prﬁs’on the inner periphery. side, igd the address pits on the

peri phery side with different | aSe by enploying a set of three

| aser beans, 20 i.e., a laser beamfor formng the track grooves, a

| aser - beam for form ng the address pits on the inner periphery

si de, and a | aseofifiget faff & diighiy spet and can RFtsigmal.  the outer _
periphery side, where the respective |aser . beans are turned on or off
at ‘predeterm ned posrtrons 25 © In this case, nalformation due to
connections of pits Fighwe AR becer Magrak hWbbest ¥@Fhﬂgrés§§?QR¥Nhut.
in di ff er ey Auin s dtqw,sweréﬁ@pamapfsf&dérass bl ocks - may .
occur due tg |l aser positioning accuracy. errors. Accordrngly, t he

structure oP the pr esent exanpl e, where
- Figure 5A is a diagram showing the arrangement of

address blocks according to Example 2.

Figure 5B is a diagram showing the arrazigement of
10 address blocks according to Example 2.

_ - Figure 6A is a diagram showing the ar:fangement of
address blocks according to Example 3. '

15 | Figure 6B is a diagram shovring the arrangement of
address blocks according to Example 3. - ' '

_ Figure 7A is a schematic diagram illustrating -
continuous pits in address groups. '
20 | o |
Figure 7B  is a schematic diagram illus_t:rating
continuous pits in address groups. |

 Figure 8A is a diagram illustrating a reading
25 operation for pits in the case where a light spot is
reproducing a land track.

- Figure 8B is a diagram illustrat:i.ng' a reading.
- - operation for pits in the case where a light spot is

30 reproducing a land track.

Figure 9A shows an exemplary data waveform.



30 i data is arranged on the di sk i'n such a manner that. the . ast

pattern in-each address block is not pits and that - t he begi nni ng
pattern in the next address block is also E not pits, is effective.
THi s* cutting met hod enploys a S o _

P14861 . - 33 - o : conpllcated cuttlrgi4861

appaf at us. - 15 -

Figure 9B shows an exemplary data waveform.
-Figure 9C shows an exemplary data'waveform.
5 - Figure 9D shows an exemplary dataIWaveform.

Figure 10 .is diagram illustrating data arrange-
.ment within an address block.

10 "~ Figure 11 is a diagram show1ng an exemplary case
where address numbers are added to sector addresses.

Figure 12 is a block diagram showing an exemplary |
optlcal disk recordlng/reproduction apparatus.
15
Figure 13 is a block diagram showing an address
correction sectlon. '

Figure 14 is a block diagram shqwing an eXemplary
20 ‘optical disk recording/reproduction apparatus. '

Figure 15A is a schematic diagram showing the
change in a tracking error signal (TE signal) in response
to off-tracking in a sector address region 5.
25 ' - .
. Figure 155 is a diagram showing a TE signal in
the case where the spot proceeds as (a) 6n a track 2.

Figure 15C is a diagram showing a TE signal in
30 the case where the spot proceeds as (b) on a track 2.

- Figure 15D is a'diagram showing a TE signal in
the case where the'spot proceeds as (c¢) bn a track 2.



(Exanple 4) - - Fbrelnafter Exanple 4 of the present I nvention
5 will be described with reference to Figure 10. Fi gure
16 shows the arrangement of data in sector address blocks. As in
Exanple 1, reference nunerals 110 - and 112 denote groove tracks
reference nuneral 111 10 denotes a |l and track; reference nuneral &
1;&r’115, - 116, 117, 118, 119, f d 120 denote address bl o

and reference nuneral 24 denotes a light~Spot.- "The ~  address bl ock
113 in ID1 includes the follow ng data: -VF01, address mark (AM, 1D
hunber, address nunber, EDC, 15 = and postanble (PA). The address bl ock
114 in ID2 in- cl uBéguirke 168! limniangdiagram\VEBpwing, aadebrbiomapf a

(AM), ID gtll_gr rF@g;ﬂe%dnmgr °§P9‘1 2 Eg;}aggq_rgﬁ]e (PA). I1D3 and

| D4 followng ID and SO |nclu order in
whi ch the respective data are arranged w thin 20 each. address block is

“the same as in Exanple 1Figure 16B is a diagram of a timing chart illus-
5 trating the generation of gate 'signals in a timing
generation section. ' -

Figure 16C is a'diagram of a timing chart illus-
trating the generation of gate signals in a timing
10  generation section. o

Figure 17 is a block diagram showing an optical
disk récording/reproduction apparatus according to |
Example 8. | | '
15 | __ | |

Figure 18 is a block diagram shoWing an optical
‘disk recording/reproduct:.on apparatus :mcluding an ‘ID
detectlon circuit.

- 20 : Figure 19A is a diagram showing an ID section
which is disposed!in a symmetrical manner in a middle
position between a land and a groove. ' '

Figure 193 is a diagram showing a tracking error
25 signal obtained when scanning with a 11ght beam. '

Figure 19C is diagram shdwing a signal obtained
after a tracking error signal"has_passed through a high
_ pass filtér.
30 |
| Figure'19D is a diagram shoﬁing a signal obtained
by applying full-wave rectification with a full-wave
rectifier to a signal which has passed through a high



The d|fference frontExaane 1lis that the Iength : of VFOL of the

address block in IDL and ID3 is Iarger-' than that of VF02 of the
address block in ID2 and | D4.. 25 : When a sector address region
i s reproduced with a |light spot 24 ‘the data recorded |n t he address
bl ocks in ID1 and 1 D2 are reproduced in this order. _
daﬁa’region 6 is conposed of a track, bu 7 sect or address reﬁﬂ%ﬁp%

i s conposed of a mrror face haV|ng address pits formed therein, the
-mrror face being- shifted fromthe track center by Tp/ 2. Therefore,
as

pass filter.

' Figure 19E is a diagram showing a signal obtained
‘after a full-wave rectified signal has passed through a
5 first low pass filter.

Figure 19F is a diagram showing a'signal which
‘has passed through second and third low pass filters.

10 S . Figure_lQG, is a diagram showing' an envelope
signal in an ID section. '

Figure 19H is a diagram showing a polarity -
.81gnal ' '
15 | | ,

Figure 20A is a diagram showing an ID section
which is_disposed in a symmetrical manner in a middle
‘position between a land and a groove. '

20 Figure 203 is a diagram show1ng a tracking error
51gna1 obtained when scanning with a light beam. -

. Figure 20C is diagram showing a signal obtained
after a tracking error signal has passed through a high
25 pass filter. .

Figure 20D is a diagram shbwing a signal obtained
by applying full-wave 'rectification.'with a full-wave
rectifier to a signal whish has passed through a:high

30  pass filter. | |

Figure 20E is a diagram showing a signal obtained
after a full-wave rectified signal has passed through a



P148§1 ' ' - -34- . - shown in Figure 4, the d.c.
si gnal- conponent (DC I evel ) - of the RF signal as a reproduced signal
iAm the data : region 6 differs fromthe d.c. signal conponent (DC

| evel) of the RF signhal in the 'sector address region 5. 5 Thus, the

| evel of the RF signal drastically changes ~ imediately after the
Iighf spot 24 has noved fromthe féa region 6 to the sector RAR
region 5. Therefore, it takes notefine to lock the PLL.in order to
mat ch t he : phases of the data (VFOL) and the data reading cl ock used
10 when the recordi ng/ reproducti on apparatus reads the data = -
recorded in | D1 fAxsti AowhpasssdEddters there is no | evel : vari ation.
However, when the |ight spot 24 travels from IDl to I1D2, the |evel

the RF S|gnal does not change,
Figure 20F is a diagram showing a signal which

has passed through second and third low pass filters.

Figure 20C¢ is a dlagram showing an envelope
signal in an ID section.
' Figure 20H 'is a diagram shoWing a polarity
10 signal. |
Figure 21 is a diagram showing a logic circuit.
Figure 22 is a diagram showing an exemplary
- 15 optical disk O£ a land-groove recording tYpe.
- Figure 23 is a diagram showing the track struc-
ture of a recording/reproduction optical disk.
20 : Figure 24 is a schematic diagram showing a
conventional sector address.
_ Figure 25 is a block diagram showing a conven-
tional optical-disk.recording/reproduction apparatus.
25 . .
' Figure 26 is a diagram illusfrating an RF signal
and a TE signal in a conventional example. .
BEST MODES FOR CARRYING OUT THE INVENTION _
30 Hereinafter, examples of the present invention

will be described with reference to the figures.

(Example'l)_



so that the time for |ocking the. PLL in order to match 15 - the phases of
the data (VF2) and the data reading clock . used when the

recordi ng/ reproducti on apparatus reads the, =~  data recorded in |D2
becomes shorter than.in the case -~ . where there is sone |evel variation.
As. a result the | ength of VFO2 can be made shorter than the |e %}l
of, \20 When reprjogucr ng the sector _address Jegg
of a o Iand track the phases of tFRe*Peproduction clocks for the
fornmer address group- (I D1, 1D2)-do not necessarily 25 coincide with
those for the latter address group (1D3 and 1 D4). This is because
the former address groupFigure 1 shkows détecoretitosnt bf win hophicagi odisk

adjoining the | agbooraing gk % AU 6F RHd PBELYeALIantiReES (han

| atter address gro I'S reco ed concurrent e groove 30
adj oi ning the | arfdgwrzecrl.orreﬁeremrernwr@helydenotesw dlSk’ mefierence

rotation variati @iy Or2 IR BRI Y- \(%rdcﬁlt-' Yo f&ence nunidr@e’ PHMRRR®Ss a
form ng the groove on't outer pert
: sector address, re erence numeral 4 denotes a sector;

reference numeral 5 denotes a sector address region, and
reference numeral 6 denotes a data region.

In accordance with a predeterm:.ned phys:tcal'
10 format a plurality of sectors are successively dlsposed' '
on a disk 1 along a track 2, each sector defining one
~unit. Each sector 4 is composed of a sector address
region 5 indicating the position of that sector on the
. disk and a data region 6 for actually recording data.
s ) . ' _ )

Figure 2 shows an exemplary logical format of a
sector address. A sector address includes a plurality of
address blocks. Each address block has an address number
and a 'overlapping sequential number. The address number

20 ° and the overlapping seguential number are composed of
identifiable information. A value which is unique to
each address. block is written to the overlapping sequen-
tial number.

25 - 'In the present ‘example, each sector address
"includes four address blocks sharing the same  format.
The address blocks are indicated as ID1 to ID4, respec-~
tively, from the beginning of the sector address.

30 In Figure 2, reference numeral 10 denotes a clock
synchronization signal (VFO); reference numeral 11
denotes an address mark (AM); reference numeral 12 -
denotes an overlapping ' sequential number (ID nnnlber)i



:sfhe and fbrnihg t he groove on the.inner'pefiphery si de.

P14861 35 Therefore, the:

_recording/reproduction-apparatus rel ocks - -~ the PLL at the VFO 1 of the
first address bl ock (I1D3) of - the latter address group. A | onger

| engt h of VFOL - provides nore stabl e | ocking. .5 : . Pfibéf“a

case” where the data | engths of a[l t he 20 -

reference numeral 13 denotes the address number of the
sector; reference nﬁmeral 14_denotes an error detection
code (EDC):; and reference numeral 15 denotes a postamble
-(PA). Reference numerals 16, 17, 18, and 19 denote

5 respective address blocks. Each address block includes
the VFO 10, the AM 11, the ID number 12, the address
number 13, the EDC 14, and the PA 15. '

In the VFO 10, a CIeck'synchronizétion signal is

10 - recorded which has a continuous repetition pattern for
| ensuring secure reproduction of an address signal in
spite of possible flﬁctuetion in the disk rotation. A

clock for reading data. is generated by locking a PLL

| (Phase Locked Loop) to this pattern. In the AM 11, an

15 address mark composed of a specific code pattern for
indicatihg the start point of the address data is record-

ed. 1In the ID number 12,'a_number (overlapping sequen-

‘tial number) which is unique to each address block is
recorded. In the address number 13, address data indi-

20 cating some or all of the positions on the disk at which
sectors corresponding to that address number are located

is recerded.; In the EDC 14, an error detection code
generated from an address number énd an ID number is
recorded. The PA 15 is & postamble for ensuring that the

25' last data of the error detection code conforms to the

rules of‘the modulation code during recording.

In the present example, each address block has

- the format shown in Figure 2. The address block accord-

30 ing to'the present invention can have any format as long
as they contain the most indispensable information, e.g.

an address number and an overlapping sequential number

(ID number). Furthermore, the address block according to



address bl ocks are made equal, the | engths of the VFQ2s inID2 to ID4
can be nade equal to the |ength of VFOL required for the

recordi ng/reproduction apparatus to 10 - properly reproduce the data
recorded in IDL and |D3. However, this nethod makes VFQ2 in ID2 to

| D4 unnecessar- ily long, and a |l engthy VFQ2 | eads to waste.

Théréfore the length of VFO2 in ID2 and,] D4 can 15 be made skmw?%ﬁSQ%an
the length of VFOL in IDl and | D3, -2 s"long as a VFO |l ength required
for each address bl ock is secured. As'a result, it becomes possible
to reduce redundant data while maintaining-readability of address-

es. 20 : the poSpnasanbhmgonheaheﬁgc&ude ¥A01 tiongl] indérmasion

| ength of VFOL iggdl (o[§ d I engt 2
in 1'D2 and the Igngt %? ?/EO% ?% sgﬁgﬁf&h?bﬁ@ﬂ: Siqrhel da%g ?3% slé in
the address grouperi,| 5@co@wezaaPPLQQUaBequ@@tﬂnérenmmbgqbstQMt|aﬂﬂyeﬁ@

~influence on thepnypher, an error detection code, and a postamble as
5 described above. '

Figure 3A shows the arrangement of addrees blocks

in a sector address region. Refeir:ence numeral 5 denotes
- a sector address region, ' whereas reference numerals 6 and
10 7 denote data.reglons. Reference numerals 21 and 23
~denote groove tracks; reference numeral 22 denotes a land
track; reference numeral 24 denotes a light spot; refer-
ence numeral 25 denotes an address pit; and reference
_ numeral 26 denotes a recerding'mark. It is assumed that
15 the track width of one track is Tp for both the land
tracks and  the groove tracks. It 1is assumed that the
address blocks ID1 and ID2.make_one'address group and
that the address blocks ID3 and ID4 make another address
group. Each address group is shifted from the track
20 center by Tp/2 along_the radius direction. Specifically,
one address group is shifted by Tp/2 toward the center of
the optical disk (inner periphery), whereas the other
address group is shifted by Tp/2 away from the center of
_ the optical disk (outer periphery). Alternatively, the
25 one address group cén be shifted by Tp/2 away from the
center of the optical disk, whereas the other address
group can be shifted by Tp/2 toward the center of the

~ optical disk. o

30 _ Figure 3B shows the waveforms of a reproduction
signal (RF signal) ahd a tracking error signal (TE
signal) obtained when the light spot reproduces a sector
address section. In general, the amplitude of the RF



avéragé val ue of the tracking error signal in the sector addr ess
region as described in Exanple 1. - (Exanple 5) 30

‘Her ei nafter,

Plﬂg?l

®

10

15

20

25

30

Exampl e 5 of the present invention.- will be described
with reference to Figure 11. ' ) '

- 36 -

- P14861
- 22 -

signal takes a value which'is substantially in proportion

with the area which the light spot 24 occupies in the
address pit 25. For example, when the light spot 24 is
at the center of the track, the light spot 24 illuminates
Substahtially the same area of the address pits 25 of the
addréss blocks ID1L and ID2 as the area of the address

. pits 25 of the address blocks ID3 and ID4 that is 111um1-

nated. Thus, an RF signal having substantially the same

_amplitude can be obtained, as shown in Figure 3B.

In the data regions 6 and 7 of grooves, the TE

signal takes values which are in proportion with the

amount of offset between the light spot 24 and the track
groove. Similarly, in the sector address region 5
composed of pits, the TE signal takes values which are in

_proportion with the amount.of offset between the light

spot and the pits. Moreover, the polarity of the TE
signal changes depending on whether’ the pits 25 are
located on the inner perlphery side or the outer periph-'
ery side of the light spot 24. Accordingly, the resul-

- tant TE signal has different polarities depending-on the

location of the address block as shown in Figure 3B.

Figures 4A and 4B show the states of the RF
signal in a sector address region when the light spot is
in off-track states.

Figure 4A shows the RF signal in the sector
address region 5 in the éase where the light spot 24 is
shifted toward the inner periphery of the.traCk.' Fig-
ure 4B shows the RF signal in the case where the light
spot 24 is shifted toward the outer periphery of the
track. In Figuré 4A, the RF signal has a large



Frgure 11 shows an exanple wher e address nunbers : are assigned to the

‘sector addresses of the disk de- "~ scri bed in Exanple 1. = Reference
namer al 5 denotes a - sector address region; reference nunerals 6 and 7
dehote : data regions; reference numerals 51, 53, 61, ahd 63
gtke groove tracks; reference nunerals 52 and 62 denote mﬁ 1
and reference nuneral s 54, 55, 52% 57, 64, - 65, 66 arkt- 480
denote addr ess bl ocks. 10 _ thod for setting the addresses
used-in the . present exanple will be described. It is assuned that an
address to be recorded in a sector address region 5 represents the

sector of a subsegedifigationednothe address blocka| EBl andi ke tsmcejrt@@/_e'
tracks and | and 45g8kS shot 2@|§é‘é’é@§ déa:ﬁqéhéyaddfﬁgs E% %ﬁeg_gor‘;m

addr esses -sequen- tially: assrgne ereto ress va ue§ of .
a - sector oPrd g?’é%vé‘%r§i§@?1| nhass& Waéédréﬁﬁléféeﬂ§1°n in(tbe to
ID4), so that thagueeRs'BleekisS 1b8P8hill i¥4! ¥ince the light spot 24 passes

5 at a distance from the address blocks 18 and 19. There-

fore, the_address signal becomes difficult to read in ID3

and ID4. However, at least one needs to be properly read

in a sector address. In the'ekample shewn in Figure 4A,

. . the RF signal corresponding to ID1 and ID2 is large,

10 thereby making it easy to read the address of ID1l and
' ID2. Thus, the ‘address of the sector address is read.

Similarly in Figure 4B, the RF signal amplitude

is small in ID1 and ID2, thereby making it difficult to

15 read the address, but the RF signal amplitude is con-

' - versely large in ID3 ‘and ID4, thereby making it easy to

read the address. In other words, the address readabili-

ty inhthe sector addresses does not decrease irrespective

of whether the light spot'becomes off-track toward the

20 inner periphery side or the outer periphery side from the
track center.

By disposing Ibl and ID2 in an alternating manner

with respect to ID3 and ID4, the address readability is

25 not decreased for either the land tracks or the groove
tracks. | |

Furthermore, as in Flgure 3B, the level of the TE

_ signal alternately shifts, i. e., to be positive or
30 negative, for every address group. However, by wobbling
the address groups, the frequency of level shifts in-
creases. Specifically, - in view of the time period

(100 psec or less) usually required for passing through



-y

recorded Assum ng that the sector address of the groove 20 track 61 is

#n, the sector address of the groove track 51 Is #(n-1). As the
address value for ‘the address: bl ocks 54, 55, 56, and 57, #n is
recorded in each address region (address 13 in Figure 2). It is
assuned .t hat the land track 52 is #(n+k-1); the land track 6§§i§§?1
#Qﬁ*k);_ZS t he groove track 53 is #(ng%k_l) and the groove tra

is #(n+2k), where the track nunber is cofifited up by k- for . every turn
of a track. As an address value for the - address bl ocks 64, 65, 66,
and 67, #(n+2k) is recorded. - .30° (Exanpl e 6) - Figure 12 is

a bl ock di agram @heecrlrgranddpesearegmn, ‘ghekfre@eemwf gl @hidits of
appar at us accor digpg tyfs '-:é(:?ﬁﬁal is 19' k2 ' Ml nﬂl’xi’&h EQec%%%Ti‘drez%‘ﬂ)q&ess

of the optical
: _ hJ.gher than the control band in which the light spot can

follow the target track. Therefore, it is difficult to

5 ensure that the light spot responds to such level shifts
of the TE signal. However, since the address groups are
disposed so that each address group is wobbled by the

same amount toward the inner perlphery or the outer
periphery, the mean value of level shifts becomes sub-

10 stantially zero,",so- that offsets of the light spot due to
a DC component | are unlikely to oceur. As a 'result,
tracking offset immediately after passing through the

sector address :Eegion is minimized, and the disturbance'

_ in the tracking control in a subsequent ‘data region can

15 be reduced. '

Although the present example described a case

where 4 address blocks are provided for 1 sector address,

_ - there is no limitation as to these numbers. In the case

20 where an even number .of address blocks' are disposed

equally on the inner periphery side and the outer periph-

ery side, there 'is "provided an effect of preventing

disturbance in the tracking control after passing through

an address.. In the case where an odd number of address

25 blocks are provided , DC components due to the level

shifts in the TE signal are generated, but it has little

influence beceuse the frequency of level shifts in the TE

signal is higher than the tracking control band. It is

desirable to provide an even number of address blocks.

30 equally on the inner periphery side and the outer periph-

' ery side in terms of both address readability and track-~
‘ing control stability. | ' |



P14861 : - 37- - di sk described in Exanple 1
In Figure 12 ref erence “nuneral 31 denotes a disk; reference numeral
32 denotes . a disk notor; reference nuneral 33 denotes an optical =
head; and reference nuneral 34 denotes an address 5 reproducti on
section. The address reproduction sec- tion 34 includes anéggigé
ci.rclit 35, a waveform equal i zatio 5sectlon 36, a data slic

37, -a CPLL 38, a denpdul ator 39, af®AM detection section 40, a

“swi tcher 41, and an error detection section 42. Refer- 10 ~ence nuneral

43 denotes an error correction section; and - ref erence nuneral 44
denot es.an address corredditbpugh four 'address blocks can be redundantly

prov1ded in the present example, it is not necessary for
all the address numbers to be the same as long as there
is a_correspondence between the Sector_address.and the

5 address'numbers to be recorded in the respective address
blocks. '

o (Example 2) _
- : : Hereinafter Example 2 of the present inventlon
10 will be descrlbed ‘with reference to Figures 5A and 5B.
Example 2 relates to an optlcal dlSk in which additional
| informatlon other than address information is added to a
sector address region 5. . '

15 Figures 5A and 5B show the arrangement of infor-
mation blocks in sector address regions. In Figures 5a
- and BB, referential numerals 107, 108, and 109 denote
additienal information.blocks, where'information*which.is
not address number information is recorded. Address
20  blocks 16, 17, 18, and 19 each contain address informa-
tion for identifying an address number from an ID number.
The address blocks 16, 17, 18, and 19 are similar to
those described in Example 1 as illustrated in Figure 2.
25 . The additional information blocks for.recording
additional information are disposed so as to be shifted
by a width of about Tp/2 along the radius direction, as
"in the case of the address blocks 16, 17, 18, and 19 in
Example 1. | '
30
In particular, in the case where the additional
information is short relative to the address blocks, or
where it is impossible to divide the additional informa~



sébtioﬁ' - Al though a process for controlling.the position 15

~of the light spot along the focus direction is perforned,

" the present

i Avention assunmes that a general focusing ~control is inplenented, and-
‘therefore the description of focusing-control is omtted. 20

Herei nafter, an operation of the optical disk recordlng/reproductlon

apﬁafatus of Figure 12 for reading he data recorded in a sed®x#861
~address region including - ‘addr ess™ bF®cks arranged as shown .in Fi gure -

11 will be . descri bed. 25 : An optical head 33 radiates

| aser Iight onto the di sk 31, whereby two reproduced signals are

detected from

tiony, hethenpaddi tional | dotfedmatdon fbleook [KOZi $& dispdsed wo

.reproduced si gnaby+Ake BHIeHe PYnddF SO HHORY 1 (stitm within a dotted

10 -

15

20 -

25

30

line) or the outer periphery side (shown within a solid
line), as shown in Figure 5A.

In the case where the additional information
block is relatively long, the additional information can
be divided into identifiable block units 108 and 109
disposed in an alternating arrangement between being
shifted-toward the inner'periphery side and toward the
outer periphery side of the track, as shown in Figure 5B.
By adopting the above-mentioned configuration, it is
possible to improve the readability of address informa-
tion and additionsl information against off-tracking, and
the stability of tracking .control dui‘ing and after
passing through a sector address region, as_in Example 1.

Although the additional information blocks  are
disposed at the rearmost end of each sector address
region according to the present example, the additional
information blocks can also be. disposed in another
position without undermining the.effects attained accord-

' ing to the present example. Although the additional

information block 108 on the inner periphery side is read
next to the address block 19 in Figure 5B, Example 2 can
be modified so that the additional information block on
the outer periphery side is read next to the address
block 19, after which the additional information block on

. the inner periphery side can be:read.

, (Exémple 3)

Hereinafter, Example 3 of the present invention
wilill be described with reference to Figures 6 to 9.



30' _'fo give an RF signal, and the RF signal is |ed t hr ough ' thé

wavef or m equal i zati on section 36, the data slice sec- tion 37, the.
PEL 38, the denpdul-ator 39, the switcher 41, and the error detection
section 42, and an address nunber o _
P14861 . - 38- . ... and an I D nunber are_
exfrécted for each address bl ock. %ye oper ation of extractin&qﬁﬁﬁl

address nunber and the ID nunber” i

the same as that illustrated in
t he description L -

Figures 6A and 6B show the arrangement of address
blocks in seCtorladdress regions. In Figures 6A and 6B,
reférence numerals 110 and 112 dencte groove tracks;

- reference numeral 111 denotes a land track; reference

5 numerals 113, 114, 115, 116, 117, 118, 119, and 120
' denote address blocks; and reference numeral 24 denotes

a 1light spot.  In Figure 6A, the groove track

(groove) 110 and the address blocks 113, 114, 115 and 116
disposed on both sides thereof are formed. Then, after _'
10 6ne turn of a master disk, the groove track 112 and the
address blocks 117, 118, 119 and 120 disposed on both

sides thereof are formed. -

In Example 3, as shown in Figure 6B, data is
15 ‘arranged on the disk in such a manner that the last
| pattern in each address block is not pits and that the
beginning pattern in the next address block is also not

pits.

20 ~ In particular, non-pit data which is longer than
- the rotation accuracy (AX) during the cutting of the
master disk is'provided as the non-pit data in the last
pattern and the beginning pattern of én address block.

25 - Below is the reason why data is arranged on the
disk in such a manné: that the last pattern in each
address block is not pits and that the beginning pattern
in the next address block is also not pits. '

30 ~ First, a method for forming tracks and address
pits will be briefly described. In general, tracks and
pits are formed by rédiating cutting laser light onto a
.rotating master disk. A continuous groove is obtained



of conventi onal

t he groove
séctor address r
arid {#n, 4); whi
val ues are input
13?*’

duces the groove
sector address r
3), and (#n, 4),
in this order.
address 20

t he reproduced a

exanpl es. 5 B VWen the I'ight spot 24 reproduées
tracks 51 to 61, the address signals obtained in the
egion are, respectively, (#n, 1), (#n,. 2), (#n, 3),

ch are pairs of (address 10 nunber, I D nunber). - These
to the address correction secti.on 44 (see Fbﬁﬂie

On the ot her hand, n the |ight spot 24 repr 861
tracks 52 to 62, the adfiYess signals 15 obtained in the
egion are, respectively, (#n+2k, 1); (#n+2k, 2), (#n,
which-are - input to the address correctiaon section 44

when the laser nlightaddar esentonneusilwn radiated 44 whilch
Y hgEotles) 2 SERIET () pet SEROUE, 220 OPrblEnt ekeliple)
By discontinuously radlating laser light by turning it on
and off in .a'c_co'rdance' with a recording signal repre-
senting an address, pits are formed in the portions
irradiated by the laser light and address signals can be
recorded. In other words, in the case of a disk having

sector addresses, tracks and addresses are formed in each

'complete round of the dlSk by controlllng the radiation

10

of the cutting laser light in the groove portions and the
address pit portions while moving the cutting laser-light'

'along the radius direction by a track pitch for every

15

turn of the maSter disk.

The wobbled addresses according to Examples 1 and

2 are also formed by a method similar to the above-

described method for forming tracks and address pits._
Specifically, groove tracks (grooves) are formed by the

 laser light, and the address pits are disposed in a split

20

manner, i.e., so as to be either on the inner periphery
side or the outer periphery side of the track. There-
fore, in a sector address region, the cutting laser light
is turned on or off while shifting the center of the

. cutting laser light for each address block by'Tplz either

25

30

toward the center of the optical disk or in the opposite
direction of the center of the optical disk.

Figures 7A and 7B are schematic diagrams’ showing
a portion where two address groups are connected to each
other. Specifically, the flgures illustrate the case
where address blocks share a continuous pit array.

- Figure 7A shows an expected pit configuration.



L&

n1na1|on utilizes the rules of a format in which an address value is
assi gned to each address block. In the "present exanple, the fornat
shiown in Figure 11 is em 25 pl oyed. "According to such a definition,
all of the four _reproduced addresses take the sane val ue when a

gr gove sector has been reproduced, whereas the address val ues 1
wi.thfn an address group becone the sane en a land sector had %%%%
reproduced. The difference in address™ 3 val ue bet ween address gr oups.
is 2k, which is the nunber - of .sectors corresponding to two rounds- of

t he track Flgure 13 shows the structure of an address
: The last pit of the address block 114 and the first pit

of the address_block 115 are formed at a predetermined
distance away from the centeriof each address block.
Since the addresS"bits are formed while displacing the
5 laser light at the address sections during the cutting of
the master disk, in the case where pits are to be formed
in a portion connecting the address block 114 and the_
address block 115, the laser light also irradiates the
disk while displacing_the cutting laser along the radius -
10 direction. As a.result, incorrectfpits are formed ae
shown in_Figure'7B,fso that it is impossible to reproduce
proper data. ' ) |

_ Since the rotation accuracy and the like of the
15  master disk .haVe some 'fluctuation, the positions of
address blocks of the same ID number (e.g., address
blocks 113 and 117 shown in Figure GA)'do not necessary
coincide in posrtion along the circumference direction.
If their positions are offset by a distance of AX as
20 shown in Figure 6A, there is a possibility that the
' reproduced (RF) signal may not be accurately detected
when reproducing the land track 111 because the end of
the address block 118 and the beginning of the address

block 115 overlap with each other by the distance AX.

25
_ Figures 8A and 8B are diagrams illustrating a
reading operation for pits in the case where a light
spot 24 is reproducing a land track 111. Figure 8B shows
_ the address block 118 and the address block 115 in the
30 case where the pit array in a connecting portion between

address blocks is not defined. Specifically, Figure 8A
shows the case where the address block 118 and the
address block 115 overlap with each other in physical



- 39- -~ correction section according

P14861 _ ' o ;

to one exanple.  In Fig- ‘ure 13, reference nuneral's 71, 72, 73, and
74 denote ‘menories; reference nunerals 75 and 76 denote
conparators; reference nuneral 77 denotes a determination 5 . "~ circuit;
ref erence nuneral s 78 denotes an adder; refer- . ‘ence nuner al 3%_
denotf es a divider. The address nunber 3 -_and | D nunber which ha '%%%h
determ ned to include no- _errors in Ohe error detection section 42
shown in Fig- ure 12 are sent to the address correction section 44.
In 10 the address correction section in Figure 13, the address

nunbers reproduc&8rms and iosjyerm of thmingead: ar syttang accurpeynefodies

71, 72, 73, and %4tﬁpﬁﬂﬁ§p88&iﬁﬁiﬁ§ e the ad&%éﬂ&cwrﬂéﬂliﬂﬂ”%ﬁﬁﬁ?.pI
conparator 75 cogp%res the. ~~ address nunbers fromIDl and I D2 sTore
t he neno- ata. S SRR :

5 In this case, if the non-pit data at the end of
the -address block 118 overlaps with-the pit data in the
beginning of 115, the reproduced signal which has been
read from the disk will be determined as indicating the

. presence of pits, so _that the data recorded in the
10 add:ess block 118 will not be properly reproduced.

.VFigure 8B is a schematic diagram illustrating the
case where the beginning and the end of the address block
is non-pit data. When reproducing the address.block 118
15 in Figure 8B, if the non-pit data in.the last data of the
“address block 118 overlaps with the non-pit data in the
beginning of the address block 115, the reproduced signal
will be non-pit data; so that the data recorded.in the
~ address block 118 will be properly reproduced. On tne
20 other hand; when reproducing the data recorded in the
address block 115, the number of non-pit data in the
beginning of the‘address'block 115 cannot be properly
read. However, in general, the beginning of an address
block is a VFO region, and it is not always necessary to -
. 25 reproduce all the data recorded in the VFO region because
' the problems inherent in the reading operation for
address blocks can be avoided as long as synchronization
can be reestablished in the AM region following the VFO
region for reading the data recorded 1n_the address data
30 section so that the address number and the error detec-
tion code (EDC) can be properly recognized.

Figures 9A to 9D show exemplary data waveforms.



15 _ries 71 and 72. |f they coincide, the address nunber is _
deternined as being properly reproduced, and a."coincid- - -ing" signal
is output to the detern1nat|on circuit, and t he address nunber is .
sent-to the adder 78. 20 - S|n1larly, t he conparator 76 conpares
he;gddress nunbers fromID3 and 1D4 stored in the menories 73 le
“1f they coinC|de t he address nunbeé I s determ ned as bef %g
prooperly reproduced, and a "coinciding™ anal is output to the
determ nation circuit, .and the address 25 nunber is sent to the adder
78. The adder 78 adds the two address nunbers, which are sent to the
di vi der -79. - The di ﬁmrememwm t9R | epoh vahow bp 2VF&hd (sl s

this as a detects SN sagnd]l§ S8LEEENAM Ofhe begifihifil b’ n

det er.mi nes whet he the ess nu |ne is correct or not based

on the "coinci di ﬁg’drﬁﬂﬁl&llslqkf-om'rhe CO%@f&ﬁﬁpé‘m@% madd fAigcation is

represented as NRZ (non return zero). The level of the
5 recording signal is inverted at code "1". The patterns
in Figures 9A and 9B show patterns which are inverted
every 47, where T represents the period of the recording
codes. It is ensured that the beginning of this repeti-

tion'patten always begins with a space.

10 | | a |

‘Figures 9C and 9D each show a postamble (PA)
pattern in 'the' end of an address block. In  the
postamble, the pattern in the earlier portion of the
postamble varies depending on whether it-fbllows a mark
15 or a space because the last data of the error detection
' code must conform to the rules of modification 'code
during recording. It is ensured that the rest of the
" postamble to follow is always a space. ' -

20 ' Thus, by ensuring that the beginning pattern and

the last patten of each sector address block are'spacee

' as shown in Figures 9a to 9p, it becomes possible to

prevent, with respect to address blocks that are disposed

" in a wobble manner, reading errors in address data due to

25 incorrect formation of pits during the cutting of the

master disk and overlapping between address blocks during

the reproduction of a sector address. In the present

example, errors do not occur even in_the case where

'address blocks overlap with each other up to a length of
30 4T. '

The method for forming grooves and address pits -
is not limited to that described above. As an alterna-



A HEthdd-for readlng the data recorded ina-

P14861 - -40- : sector address region

i mcor porating t he -addr ess bl ocks shown in Figure 11 will be :
descri-bed. Wen the | i ght " spot 24 reproduces the groove tracks 51 to
61, the - address nunbers obtained in the sector address reglo é
aré?’respectively (#n, 1), (#n, 2), (#n 31 and (#n, ﬁ &} ¢
pairs of (address nunber, ID nunber).' : : _

tive'method, for ekample; a shift of only Tp/2 cén be
effédted per rotation of the master disk so as to form
the address group on the inner periphery side, grooves,

‘and' the address group on the outer periphery side in this

5 order. In'this case, malformation due to connections of
.pits does not occur because wobbling addresses are cut in
 different rounds; however, overlapping of address blocks
may occur due to rbtation accuracy e:rors. Accordingly,

- the structure of the present ei:ample,’ where data is

10 arranged on the disk in such a manner that the last
| pattern in each address block is not pits and that the

beginning pattern in the next address biock is also not
.pits, is effective.  In this cutting method, -one groove
is formed per three rotations.

15 ' _
| ‘ Alternatively, it is possible to.cut the track
grooves, the addfess pits on the inner periphery side,
and the address pits on the outer peripnefy,side with
different lasers by employing a set of three laser beams,

20 i.e;, a laser beam for forming the track grooves, a laser .

beam for forming thé address pits on.the inner periphery
side, and a laser beam for forming the address pits on
the oufer periphery side, where the respectiVe laser
beams'aré turned on or off at predetermined positions.

25  In this case, malformation due to connections of pits

does not occur because wobbling addresses areleut_in_
different rounds; however, overlapping of address blocks

~may occur due to laser positioning accuracy errors.
Accordingly, the structure of the present example, where

30 data is afranged on the disk in such a manner that the
last pattern in each address-biock_is not pits and that

the beginning pattern in the next address block is also

not pits, is effective. This cutting method employs a



Thus, all the address val ues coincide, so:that ‘the det erm nati on
circuit 77 recognizes it as the-correct. . address, and the
above-descri bed mathematical operation 10 = " is perforned for the address
vaiue mhereby #n is ob- tained as a sector address. Wien the |ight
spot reproduces the land tracks 52 to 62, the address numbe [f
oht’ ned I n the sector address reglon arg respectlvely o (#n 865)
(#n+2k, 2), (#n, 3), and (#n; The 48 - conparators 75 and 76 each
out.put a "coinciding" signal. . . The determination circuit 77 determ nes
it as the correct address, and the above-descri bed nathenatical
‘operation QDMNiﬁdatﬂddehtﬁngaannﬁnﬁﬁuwaJue wher eby #(n+k)
obtained as a sector address. 20 According to the present
exanpl'e, it is unneces- "~ sary to identify a sector as that of a groove -
or a |land, - (Zxampde #)ector address can be al ways obtained by the
same mat hemat i cal oper at kReifaster, Example PUSY Ctne! BredEfteItvention

correctlon met hod accordi ng
will be described with reference to Figure 10.

',Figure 10 shows the arrangement of data in sector
address blocks. As in Example 1, reference numerals 110
and 112 denote groove tracks; reference numeral 111

10 denotes a land treck; reference numerals 113, 114, 115,
116, 117, 118, 119, and 120 denote address blocks;
and reference numeral 24 denotes a 1ight spot. The

address block 113 in ID1 includes the following data:
VFO1l, address mark (AM), ID number, address number, EDC,
15 and postamble (PA). The address block 114 in ID2 in-
' cludes the following data: VFO2, address mark'(AM); ID'
-number, address number, EDC, and postamble (PA). ID3 and
ID4 following ID1 and ID2 also include similar data. The
order in which the respective data are arranged within'
20 each address block is the same as in Example 1.

The difference from Example 1 is that the length
of VFOl of the address block in ID1 and ID3 is larger
. than that of VFO2 of the address block in ID2 and ID4.
25

When a sector address region is reproduced with
a light spot 24, the data recorded in the address blocks
in ID1 and ID2 are reproduced in this order.
30 A data region 6 is composed of a track, but a

sector address region 5 is composed of a mirror face’
having address pits formed therein, the mirror face being
shifted from the track_center by Tp/2. Therefore, as



to the present exanple Is al so appllcable to t he case where it is

necessary to identify the addresses :of ~~ grooves. fromthe addresses of
| &nds due to, for exanple, 30 - systemcontrols. The address nunbers
output fromthe conparators 75 and 76 are al so supplied to the
determnation circuit 77, where they are conpared for commdeﬂﬁﬁ5
The—tet er m nati on CIrCUIt 77 detern1nes 1

Pl4g86l IS

shown in Figure 4, the d.c. signal component (DC level)

of the RF signal as a reproduced signal in the data
region 6 differs from the d.c. signal component (DC

_ level) of the RF'signallih the sector address reglon 5.
5 Thus, the level of the RF signal drastically'changes
immediately after the light spot 24 has moved from the

data regioﬁ_ﬁ to the'sector address region's. Therefore,

it takes more time to lock the PLL in order to match the
phases of the data‘(VFOl)'and the data reading clock used

10  when the récording/reproductidn apparatus reads the data
' recorded in ID1 than in the case where there is no level
variation. However, when the light spot 24 travels from .

ID1 to ID2, the'level of the RF'signal'does not change,

_ so that the time for'lqcking the PLL in drder to match
15  the phases of the data (VFO2) and the data reading clock
used when the-recording/feproduction apparatus reads the

.data recorded in ID2 becomes shorter than in the case
where there is some level variation. As a result, the
length of VFO2 cah.bé made shorter than the length of

20 VFoOl. N |

When reproducing the sector address region of a
land track, the phases of the reproduction clocks for the
former address group (ID1, IbZ) do not necessarily

25 coincide with those for the latter address group (ID3 and
ID4). This is because  the former addrés's group is
__recorded'concurrently wifh the groove adjoinihg the land
track on the outer periphery side, whereas the latter
address group'is recorded concurrently with thé groove

30 - adjoining the'lénd_trACk on the inner periphery'side, so
that rotation variation and/or frequency variation may

occur between forming the groove on the outer periphery

side and forming the groove on the inner periphery side.



that t he addresses represent a sector of a groove I f they .coi nci de,

or that the addresses represent a sector of a land if they do not
c6incide. A nore strict deternrna- ti.on can be achieved by the
determnation circuit 77 5 ~conparing the two address numbers and
determ ni ng them as pertarnrng to a sector of aland if the .
di.fference is 2k. - Althoygh the present exanple desaﬁﬁﬁﬁ}
-the case : where all the address bl s of ID1 to ID4 are reproduced 10
wi thout errors, the invention is not limted thereto. In . the-case
where an error is detected in.the error detec- . tion section 42, for

exanpl e, even'rfThesegnae,fmumz;ecordingﬂqapnnductiqncepperah@s relocks
coi nci di ng" theEﬁQdﬁﬁﬁsaeftﬂaeVFo déﬁéSflbéeCKd&I:e&eriggﬁ g‘ Zséf

‘group mhrch has been : reproduced out errors can be s an
address = . nubber latter address grguPher nﬁreloageﬁoulﬁngthr Qfengﬁ'ﬂéd
‘that. the sane ‘provides more stable 1ock1ng.'

5

In the case where the data lengths of all the
address blocks are made equal, the lengths of the VFO2s .
in ID2 to ID4 can be made equai to the length of VFOl -
required for the recordlng/reproductlon apparatus to
10 'properly reproduce the data recorded in ID1I and ID3. 
However, this method makes VFO2 in ID2 to ID4 unnecessar—
ily long, and a lengthy VFO2 leads to waste.

Therefore, theilength of VFO2 in ID2 and ID4 can
15 be made shorter than the length of VFOl in ID1 and ID3,
- as long as a VFO length required for each address block
is secured. As a result, it becomes possible. to reduce
redundant data while meintaining readability of address-
es. | o
20
By prescribing the 1ength of VFOl in ID1 and the
length of VFOl in ID3 to be equal and prescribing the
length of VFO2 in ID2 and the length of VFO2 in ID4 to be
equal, the date lengths in the address groups all become
25 equal, and there is substantially no influence on the
average value of the traeking error signal in the sector
address region as described in Example 1. |

(Example 5)
Hereinafter, Example 5 of the present invention
will be described with reference. to Figure 11.



address number can be read mhen reprodu0|ng a groove in 20 the present
exanple, it is also applicable to ensure that . t he sane address nunber
can be read when reproducing a | and. - Al though the sane address
nunber is repeatedly "~ provided for one set of address blocks (IDl1 to
ID4) of a . . groove track, the invention is not limted thereto S5
Inétéad of enpl oyi ng the above-described'recording formt - ¥é§6#or
the address, if the ID nunbers and t heTr3% - recordi ng format (rules) are
known, an address nunber can. - be generated based on the I D nunbers and
their recording format (rules). 30 . (Exanple 7)

Exanpl e 7 of the preseftigureydd: shows an example whexec eiddaess numbers

reference to Figyggs éélsi&rﬁé&t%ol%eaggctor addresses of the disk de-
' scribed in Example 1, Reference numeral 5 denotes a
‘sector address region: reference numerals 6 and 7 denote’
5 data regions; reference .numerals'51, 53, 61;' and_ 63
denote groove tracks; reference numerals 52 and 62 denote
land tracks; and reference numerals 54, 55, 56, 57, 64,
65, 66, and 67 denote address blocks.

10 A method: for setting the addresses used in the
present exampie will be described. It is assumed that an
address to be recorded in a sector address region 5

' represents the sector of a subsequent data region 7. It

is also assumed that groove tracks and land tracks

15 alternate track by track, with sector addresses sequen-
tially assigned thereto. 'Only the address values_of a

sector of a'groove7are set in a set of address blocks

(ID1 to ID4), so that the same value is repetitively

_ recorded. Assuming that the sector address of the groove

20 track .61 is #n, the sector address of the'groo?e track 51
is #(n-1). . As the address value for the address
blocks 54, 55, 56, and 57, #n is recorded in each address
region (address 13 in Figure 2). It is assumed that the

"~ land track 52 is #(n+k-1); the land track 62 is #(n+k);

25 the groove'track B3 is #(n+2k-1); and.the'groove track 63
is #(n+2k), where the track number is counted up by k for
every turn of a track. As an address value for the
address blocks 64, 65, 66, .and 67, #(n+2k) is recorded._.

30 (Example 6)
Figure 12 is a block dlagram showing an optical
disk recording/reproductlon apparatus according to Exam-
ple 6 for reading out the sector address of the optical



P14861 - - | _42:  16Ato 16C  Example 7

relates to:an apparatus for detectlng tracklng of fset of a Ilght _
spot . Figure 14 is a bl ock .di agram showi ng the optical = 5 5
di sk* recordlng/reproductlon apparatus according to _ Exanple 7. In
-Figure 14, reference nuneral 31 denotes a di sk; reference nugfé@i
denvtes a di sk notor; refer- ence gzneral.33'denotes an opti d
ref erence nuneral 34 denotes ddress reproduction section;
ref erence nuneral 81 denotes a tracklng error si-gnal detection
section. The tracking error signal detection _

disk described in Example 1. In Figure 12, reference

numeral 31 denotes a disk:; reference numeral 32 denotes

a disk motor; reference numeral 33 denotes an optical

head; and - reference numeral 34 denotes an address

5 reproducti'dn section.  The address 'repi:'oduction sec-

tion 34 includes an -addition_'circuit 35, a wavéform

equalization section 36, a data slice section 37, a

PLL 38, a demodulator 39, an AM detection section 40, a

switcher 41, and an error detection section 42. Refer-

10 ence numeral 43 denotes an error correction section; and

reference numeral 44 denotes an address correction
section. B ' : o

'Although-a process for controllihg the. position
15  -of the light spot along the focus direction is performed,
the present invention assumes that'a general focusing
" control is implemented, and therefore the descrlptlon of
. focu51ng control is omitted.

20 | , Herelnafter an operation of the optlcal disk
recording/reproduction apparatus of Figure 12 for reading.
the data recorded in a sector address region including
address blocks arranged as shown in Figure 11 will be
descrlbed.

25 ' - .

An optical-head.BS radiates laser light onto the
disk 31, whereby two reproduced signals are detected from
the amount of reflected light from the disk 31. The two

reproduced signais'are added by the addition circuit 35

30 to give an RFhsignal, and the RF signal is led thfpugh

| ~ the waveform equalization section 36, the data slice sec-
tion 37, the PLL 38,'the demodulator 39, the switcher 41,
and the error detection sectioh 42, and an address number



.sectjoﬁ 81 i'ncludes a differential cichit:82 and a LPF (Low Pass

Filter) 83.  Reference nuneral 84 denotes a ~ phase conpensation
section; reference nuneral 85 denotes 15  a head driving section;

ref erence nuneral ‘90 denotes a “timng generation section; reference
numeral 91 denotes an outer periphery value sanpl e-hold sectian’
refefence .~ nuneral 92 denotes an i r periphery val ue sarrpl.e-Fﬁoqacpl
section; reference nuneral 93 denotes a fferential cir- 20 . cuit; and
reference nuneral - 94 denotes a gain conversion circuit. _

Her ei nafter, an operation of . the optical disk , recor di ng/ reproduction

appar atus of Fi gand ah I} nunber-ape extragted fimurach ddxesspbilacks a
light spot and aghkag ion(8kfe £ Plg 2R Hdardh S MAMY a%f&j"t@ﬁésm
regi on havi ng . . aéﬁfgg%o Igicfk?si{c&i?g%oglg% as .rs%omébln Figure 10 w1l be
described. number is the same as that illustrated in the description

of conventional examples.

_ When the 1light spot 24 reproduces the groove
tracks 51 to 61, the address signals obtained in the
sector address region are, _résp'ectivelY._ (#n, 1), (#n,
2), (#n, 3), and (#n, 4), which are pairs of (address

10 'numbe.r, ID. number). These values are input to the
address .correcf:ibn sectidn 44 _ (see Figure 13) .

On the other hand, when the light spot 24 repro-

duces the -grobve_ tracks 52 to 62, the address signals

15 cbtained in the .lset:'tor addreés region are, respectively,
(#n+2k, 1), (#n+2k, 2), (#n, 3), and (#n, 4), which are
;input to the address correction section 44 in this order.

In the address correction section 44, the address

20 value of the sector is determined based on the pair of

the reproduced address number and ID number. The deter-

mination ﬁtilizes "the rules of a format in which an

address value is assigned to each address block. In the

present example, the format shown in Figure '11 is em-

25 ployéd . Acc_oi*ding to such a definition, all of the four

| .reproduced addresses take the same value when a groove

sector has been réproduced, whereas the address values

within an address group become the ‘same when a land

sector has been réprodu-ced. The different:e_ in address

30 value between address group's is 2k, v}hich is the number
of sectors corresponding to two rounds of the track.

Figure 13 shows the structure of an address



30 . An optical head 33 radiates laser light onto the di sk
31, whereby two reproduced signals are detected from t he anmount of
‘reflected |ight. The two reproduced signals are converted by the
address reproduction sec- T - '
P14861 : _ - 43- ¢ _ tion 34 into an RFE, s] |,
anMn address nunmber and an 1D nugaef_- are extracted fromt hepfé._@é?
signal for each address bl ock; this”operation is the sane as the

oper a-
| correction section according to one example. In Fig—
ure 13, reference numerals 71, 72, 73, and 74 denote
memories; reference . numerals 75 "and 76 . denote
comparators; reférehce numeral- 77 denotes a determination .
§ ' circuit; reference numerals 78 denotes an adder; refer-
ence numeral 79 denotes a divider. The address number
~and ID number which '-have ‘been determined to include no
errors in the error detection section 42 shown in 'Fig-
ulre 12 are sent to lthe_ _' a_ddress correction section 44. In
10 the address correction section in Figure 13, the address
numbers reproduced in thé respective IDs are stored in
the memories 71, 72, 73, "and 74 corresponding to the
'respective ID numbers. The_ comparator 75 compares the
address nﬁmbers from ID1 and ID2 stored in the memo-
15 = ries 71 ahd 72. If they coincide, the address number is
- _determined as being properly reproduced, and a "coincid-
ing" signal is output to the determination circuit, and
the address number is sent to the adder 78.

20 Similarly, the comparator 76 compares the address -
. numbers from ID3 ‘and ID4 stored in the memories 73 and
74. 1f they 'coincide,_ the address humber is détermined
as being properly reprodﬁced, and a "coinciding"’ sig‘nal '
~ is output to the determination 'circuit, and the address
25 number is sent to the adder 78. The adder 78 adds the
two address numbers, wliich are sent tb the divider 79.'_
The divider 79 divides the input value by 2, and outputs
this as a detected address number. The determination
circuit 77 determines whether the address number obtained
30 . is correct or not based on the “coincidihg" signals -from
' the comparators 75 and 76.

A method for reading the data recorded in a



tion_iﬁ t he descriptibn of conventional exanples. The 5  differential

circuit 82 derives a difference -between the reproduced signals, and
the derived difference is led. - through the LPF 83 so as to be out put
as” a TE signal .. ' ' o 'Figure 15A is a schematic di agram showi ng
the 10 change in the tracking error signal (TE signal) in a ﬁé§§ or
address region 5 during an-off-track sta%s. The . level of t hef '
signal shifts substantially in proportTofi© =~  with the distance between
the light spot and the address bl ock, and the direction of |evel
shifts is determ ned. by 15 t he di stance between the |ight spot and the
addr ess - bl sektoraadiiress bregionbEinaerporatingithe i addseass bhotks

that the TE signghdakes apiigdabl 1§ YAhYe Yoedeb8RibbEN when éget %‘.éht
passes on the outer perlpher§QS|de of the address. . . bloéi an t&k S a
positive val ue wedRht R4 | rgprodyses24the  grepaveestwrckscdlnrkee &k, pibey
side of the addr agRirlsdC numbers ¥BeA1haE |19htndP Yeckbr CAE8¥EsEIrefion
track 2, the - level "shift VTELl of the TE signal takes a small négative
- _ 5 are, respectively, (#n, 1), (#n, 2), (#n, 3), and (%n.
4), which are pairs of (addreéss number, ID number). -
Thus, all the address values coincide, so that the
" determination circuit 77 recognizes it as thé correct
address, and the'abbve-described mathematical operation
10 - is performed for the éddress value, whereby #n is ob-
tained as "a.' sector address. _Wheh the light spot 24
'reproduces'the land tracks 52 to 62, the address numbers
obtained in the sector address region are, respectively,
(#n+2k, 1), (#n+2k, 2), (#n, 3), and (#n, 4). The
15 .cdmparators 75 and 76 each output a "coinciding" signal.
The.determination.circuit 77 determines it as the correct
address, and the ébove-described mathematical operafion
is performed for the address value, whereby #(n+k) is
6btained as a sector address.
20 . . ' _

: According tb-the present example, it is unneces-
sary to identify a sector as that of a groove-or a 1and,
so that a sector address can be always obtained by the
. same mathematical operation. |
' _“However; the address correction method according
to the present éxample is also applicable to the case
where it is necessary to identify the addresses of
grooves from the addresses of lands due to, for example,
30 - system controls. The address numbers output from the

comparators'75 and 76 are also supplied to the

determination circuit 77, where they are compared for
coincidence. The determination circuit 77 determines



véer Because t he distance’betMeen the |ight Spot 24 and t he address
block is small in ID1 and 1.D2. The |evel 25 shift VTE3.of the TE signal

takes a |l arge positive val ue. - because the distance between the |ight
spot- 24 and the address pits block is-large in ID3 and 1D4 As a
resul t, - a TE signal shown in Figure 15B i s obtai ned.

Mhéﬁ’the l'i ght spot 24 follows |ine (b) 4& t he - track 2, trualaiﬁﬁsl
shift ‘amount is the same because the di stances between the |ight spot
‘24 and the address . blocks ID1 to ID4 are the sane. The | evel shift
VTE1

that the. addresses represent a sector of a groove if they
coincide, or that the addresses represent a sector of a
land if they do not'coincide.. A more strict determina-
tion can be achieved by the determination circuit 77
5 comparing the two address numbers and determining them as
pertaining to a sector of .a land if the difference is 2k.

Although the present example described the case

where all the address blocks of ID1 to ID4 are reproduced

10 without errors, the invention is not limited thereto. In

' the case Where an error is detected in the error detec-

tion section 42,ffor example, even if a signal from a

comparator indicates "not coinciding”, the address of one

_ address block of the same address group.which has been

15 reproduced without errors can be adopted as an address
 number. - '

Furthermore, although it is ensured that the same
address number can be read when reproducing a groove in
20 the present example, it is also applicable to ensure that
- the same address number cen be'read when reproducing a
- land. Although the-seme address number is repeatedly
‘provided for one set of address blocks (ID1 to ID4) of a
groove track, the invention is not limited thereto.
25 Instead of employing the above-described recording format
. (rules) for the address, 1f the ID numbers and their
recording format (rules) are known, an address number can
be generated based on the ID numbers and their recording
format (rules). |
30 _
| (Example 7)
Example 7 of the present invention will be
described with reference to Figures 14, 15A to 15D, and



P14861 ' - - 44- ' takes a negative value in

I D1 and 1 D2, and the | evel shift VTE3 takes a positive value in ID3
and 1'D4. . As a- result, a TE signal shown in Figure 15C is obtai ned.
57 - Wen the light spot 24 follows line (c) of the track 2,
the level shift VTE1lL of the TE signal takes a : | ar ge negativeégﬁ%ﬁﬁk
becalse the di stance between the a?ht spot 24 and the addre k
is large in I D1 and 1D2. When the®*fight spot 24 follows line (c) of
the 10 @ track 2, the level shift VIE3 of the TE signal takes a

smal| positive value because the distance between the | i ght spot 24

and the address B68cktds 316G ge | Exampland relatesyto Aana ama'l;ua Ter
signal shown in- Eb&%ﬁ%lyaDﬂf%dﬂlng offséﬁ“d?“k light spot.

Figure 14;is a'block diagram showing the optical
5 .disk 'resordihg/reproduCtion_ apparatus according " to
Example 7. In Figure 14, reference numeral 31 denotes a
- disk; reference numeral 32 denotes a disk motor; refer-_
ence nuﬁeral 33' denotes an. qptical hesd; _refefence'
numeral 34 denotes an address reproduction section;
10  reference numeral 81 denotes a 3tradkihg"error signal
' detéqtion section. The tracking error signal detection
'-séction 81 includes a differential circuit 82 and a LPF
(Low Pass Filter) 83. Reference numeral 84 denotes a
phase compensation section; reference numeral 85 denotes
15 a head driving section; reference numeral 90 denotes a
' timing generation section; reference numeral 91 denotes
an outer periphery value sample-hold séction; reference
numeral 92 denotes an inner periphery value sample-hold. -
' section; reference numeral 93 denotes a differential cir-
20 cuit; and reference numeral 94 denotes a gain conversion
circuit. | |

Hereinafter{ an operation of the optical disk

k record'in_g/ reproduction apparatus of Figure 14 for detect-

25 . sing an amount of offset between a light spot and a track

(off-tracking amount) in a sector address reglon having

address blocks disposed as shown in Flgure 10 will be
described.

30 An optical head 33 radiates laser light onto the
" disk 31, whereby two reproduced signals are detected from

the amount of reflected 1light. The two reproduced
signals are converted by the address reproduction sec-



As shomn in Flgures 15A to 15D, the levels of - VTEl

15 .

and VTE3 vary dependi ng on which position:of the ' track 2 the Ilght
spot 24 has noved over, so that the =~ of f-tracki ng anount can be :
detdueed based on a di fference 20 bet ween these level shifts, that is, by
der|V|ng Voftr. . VTEl - VTE3. |If.the |ight spot 24 folloms t

centeér I|ne (b) of the track 2, VTEl - VTE3 0 in the sectof 4861
address region 5; if the light spot 24 5% 1 Dus the line (a) of the
track 2, VIEl - VTE3 < 0 in the sector 25 address region 5; and if the .
light spot 24 follows the line (c)-of the track 2, VIEl - VIE3 > 0 in
the sector - taduraéslnﬁglam.RF'Eignalimanﬂramtadﬂremﬂ nupber shdofh-

tracking can be 9B!aifhr a2 extractea BNALhE" st N1 QARSI ggchhe"

tlmng genera- - t1on section or generatlng a timhg signa
sanpling the TE 8fignesswbllocks ddde iaparatdionris 1¥reigame as thei apeasr

showi ng a portloeleﬁ Egﬁﬁﬁgfhééﬂffﬁtﬁaﬂ Bf conventlonal examples. The
5 ‘differential circuit 82 derives a difference between the
reproduced s1gnals, and the derived difference is led

through the LPF 83 so_as_tb be output as a TE signal.

‘Figure 15A is a schematic diagram showing the
10 change in the tracking error-signal (TE signal) in a
sector address fegibn 5 during an off-track state. The
level of the TE signal shifts substantially in proportion
with the distance between the light spot and the address
_ block, and the direcfidn_of level shifts is determined by
15 the distance between the light spot and the address
block, as described in Example 1. Herein, it is assumed
that the TE signal takes a negative value when the light
spot 24 passes on the outer periphery side of the address
_ block and takes a positive value when the light spot 24
20 _passes on the inner periphery side of the address block.
_:When the light spot 24 follows (a) of a_track 2, the
level shift VTEl of the TE signal takes a small negative
value because the distance between the light spot 24 and
the address block is small in IDL and ID2.. The level
25 - shift VTE3 of the TE signal takes a large positive value
because the distance between the light spot 24 and the
address pits block is large in ID3 and ID4. As a result,

a TE signal shown in Figure 15B is obtained.

- 30 When  the light spot 24 follows iine (b) of the
track 2, the level shift amount is the same because the -
distances between the light spot 24 and the address
blocks ID1 to ID4 are the same. The level shift VTEl



P14861 -45- sector address region. Figures 16B and 16C are timng
di agrans of gate signal generation in the timng genera- tion section
90. Address read-out signals are input from "t he address reproduction
settion 34 to the timing 5 generation section. 90. A gate signal GIl
V\:hI\C—h s in synchronl zation wth address bl ocks on the inner Iperlé)h-
er, §|de and a gate S|gnal .GT2 mhlch |s 42 synchronlza-

takes a negative value in ID1 and ID2, and  the level
shift VTE3 takes a positive value in ID3 and ID4. As a
result, a TE sighal shown in Figure 15C is obtained. -

5 .When the llght spot 24 follows line (c) of the
track 2, the level shift VTEl of the TE signal takes a -
large.negatlve value because the distance between the
light spot 24 and the address block is large in ID1 ‘and
ID2. When the light spot 24 follows line (c¢) of ‘the

10 track 2, the level shift VTE3 of the TE signal takes a
small positive value because the distance between the
light spot 24 and the'address block is large in ID3 and
ID4. As a result, a TE signal shown in Figure 15D is ob-
tained. ' '

: 15 | . ’ .
As shown in Figures 153 to 15D, the levels of
VTEl and VTE3 vary depending on which position of the
track 2 the 1light spot 24 has moved over, so that the
off -tracking amount can be deduced based on a difference
20 between these level shifts, that is, by deriving Voftr =
VTEL - VTE3. 1If the light spot 24 follows the center
line (b) of the track 2, VTElL - VTE3 = 0 in the sector
address region 5; if the 1light spot 24 follows the
line (a) of the track 2, VTEl - VIE3 < 0 in the sector
25 address region 5; and if the light spot 24 follows the
line (c¢) of the track 2, VTEl - VTE3 > 0 in the sector
address region 5. Thus, the direction and amount of off-
tracking can be obtained.

30 ' Hereinafter, the operation Of'the timing genera-
tion section 90 for "generating a timing signal for
sampling the TE signal will be described. Figure 16A is

a diagram showing a portion of the data region and a



-tion, mfth addr ess Dbl ocks on-the out er périphery side are genefated_

based on the address read-out S|gnals - The 10 gate signal GIl is a
si'gnal for sanpling the TE signal in t he ‘i'nner peri phery val ue
'saﬁpie hol d section. The gate - signal GI2 is a signal for sanpling the

E signal in the out er - peri phery wval ue sanple hol d secti on. ég
Fnﬁufe 16B shows exenpl ary. gate S|gnals O ar1, and GI2 mhé? 36k
recordi ng/ reproducti on appar at us of ERaane 7 has successfully read
I'D1. The timng with which 1D2, ID3, and | D4 appear can be known if
IDl is -~ .successfully read. - For exanple, - the . record- 20

i ng/ reproduct i ons@pp@ﬂataﬂﬂmsixmim? cFigyanes A6B tand 16C - axiegridmi®o,

T ona | G0 o ey SR 0 ek WiGpR ofhera diBh, 4T " itERRRR
gate signal GI1 itdon Sec‘té@ﬁeﬂﬂt edA@@rasgoreadmg’gu%qulmame 'ﬂ-PmEhlfm?nt he
time 25 at whichl t hRBAS S'ﬁ’t?é deLiBS 9888868034 aNE0!t hengat 6cmmg
signal GI2 [s 9 generation 3oL Tagarng "ate "Signal GFL which is in
synchronizatlon with address blocks on the inner periph-
ery side and a gate signal GT2 which is in synchroniza-
tion with'address blocks on the outer periphery side are
generatedebased on the_address read-out signals. The
10. gate signal GT1 is a signal for sampling the TE signal in
| the inner periphery value sample-hold section. The gate
signal GT2 is a signal for sampling the TE signal in the
" outer periphery value sample-hold seetion. |

15 Figure 16B shows exemplary gate signals GTO, GT1,
and GT2 where the recording/reproductipn apparatus of
Example 7 has successfully read IDl. The timing with
which ID2, ID3, and ID4 appear can be known if ID1 is
successfﬁlly, read. For example, the record-

20 ing/reproduction apparatus of Example 7 can generate the
signal 6T0, which is in synchronization with the end of

~ ID1l. In the case where the signal GTO in synchronization
" with the end of ID1 is generated, the gate eignel'GTl is
generated at a point lagging by time Tl behind the time

25 ° at which the gate signal GTO0 was generated, and the gate
signal GT2 is generated at a point lagging by time T2
behind the time at which the gate signal GTO was generat-
ed. Thus, the gate signal GT1 for sampling and holding

_ the TE signal in the address block ID2 on the inner

30 periphery side and the signal'GTz for sampling- aﬁd
holding the TE signal in the address block ID3 (or ID4;
this example conveniently illustrates'IDB) on the outer
periphefy side can be generated.



béhindfthe time at which the gatE'sighaILGNC)mas generat?

ed. Thus,

P14861 |
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the gate signal GI1l for sanpling and hol.ding the TE signal in the-

address block ID2 on the inner 30 "periphery side and the signal Gr2 for

sahpting and - holding the TE signal in the address block I1D3 (or |D4;

thiis exanple conveniently illustrates ID3) on the outer . ~.operi phelé/.

Si, can be generated. 46 ' P14861
o : -46-. -

Figure 16C shows an e:_kemplary gate signal GTO
which is in synchronization with and represents a sector
address region and also shows gate signals'GTl and GT2

" which are in sYnchrqnization with the gate signal GTO.

It is assumed that the gate signal GTO0 represent-
ing'a-sector address region rises immediately before'a
sector address région. The gate signal GT1 is génerated
at a point lagging by time T3 behind the time at which
the gate signal GTO was generated. The gate signal GT2
is generated at a point lagging by time T4 behind the

. time at which the gate signal GTO was generated. Thus,

the gate signal GT1 for sampling and holding the TE
signal in the address block ID2 on the inﬁer periphery
side and the signal GT2 for sampling and holding the TE
signal in the address block ID3 (or ID4; this example

'conveniently'illustrates ID3) on the buter‘periphery'side

can be generated.

By using the gate signals GT1 and GT2 generated
by the timing generation section 90, with reference to

_Figure'lﬁB, for example, the'level VTE3 of the TE signal

in the address block ID3 on the outer periphery side is

stored in the outer periphery value sample~hold sec-

tion 91 in synchronization with the gate signal GT2, and
the level VTEl of the TE signal in the address bIock ID2
on the inner periphery side is stored in the inner
périphery'value sample-hold.section 92 in synchronization
with the gate signal GT1. Aé a result, a value (VTElL -
VTE3) is output from the differential circuit 93. Since
this value corresponds to the off-tracking amount, it can

- be further converted into an off-track signal (OFTR
- signal) by adjusting its level to the level of the TE



Fi gute 16C shows an exenplary gate signal GIO which is in

synchroni zation with and represents a sector address region-and-al so
shows gate S|gnals GI1 and GT2 = which are in synchronization mﬁth the- _
gate-signal GTO 5 It is assuned that the gate signal
represent - ing a sector address region rises imedi ately befor ﬁ
sect©or '‘address region. The gate signal |s generated _ -at a.%i% o1

| agging by tinme T3 behind the tine at WhFéh™ the gate signal GI0 was
generated. The gate signal GI2 . S generated at a point |agging by

ti-me T4 behind the time at which the gate signal GIO was generated.
Thus, - . the gdomadi g}nartheTgaﬁm Qsmwnsig)raraﬁqmcm (94 -t hdrTthe track-

el Gra o, “SaP ARG R, I S48 oh LR et gt
bl ock 1 D3 (or | D$pothiis eR@‘ﬁ'plaétua 1y dlanyvthe effrpgk Iqqmlat@sll%):hsn TEhe
outer perl phery ¥idRal is é‘cﬁf{’tf&.ﬂé‘d‘eﬁé‘tﬁg zero, owing to offset compo-
' 5 nents and the like generated in the tracklng error signal
detection section 81, the phase compensation section 84,
'end the head driving section 85. Accordingly, by arrang-
ing the 'recdrding/reprOduction apparatus having the
structure shown in Figure 14 so that it geherates the
10 OFTRrsignal for correcting  the offsef in the tracking
' control system;'it becomes possible to position the light
spot in the track cehter. It is also pdssible to posi-
tion the light spot in the track center by using the gate
signals GTO, GTl, and GT2 shown in Figure 16C.
The gate signsl GT1 is to be generated. in
synchronization with an address block on ‘the inner
_perlphery eide, and the gate signal GT2 is to be generat-
ed in synchronization with one of the address blocks on
20 . the outer periphery side. The gate signals GT1l and GT2
are not limited to specific address blocks.

Although time T1 and time T2 do not need to be

exactly timed, it is preferable that the pit arrangement
25 patterns in the respective address blocks are measured
| with the same period. For example, in the address block
format shown in Figure 10, the clock synchronization
s1gnal (VFOl) of the address blocks ID1 and ID3 are

- prescribed to be very long relative to the other regions,

30 ° so that this region is suitably used for sampling because
the reproduced signal becomes stable in this region (in

particular the latter portion). ' '



20 . By using t he gate S|gnals GIl and GT2 generated . by the -
tlmng generation section 90, with reference to Fi gure. 16B, for
eXanpl e, the level VTE3 of the TE signal ~in the address block | D3 on
the outer periphery sideis = " stored in the outer periphery value
sanpl e-hol d sec- 25 ‘tion 91 in synchroni zation with the gate si gpﬂsgz

and~ the level VTEl1 of the TE si gna 8|n t'he address bl ock | D2
the inner periphery side is stored in Th&°inner peri phery val ue

sanpl e- hol d section 92 in synchroni zation -~ wth the gate signal GI1.
As a result, a value (VTEL - 30 - VTE3) is output fromthe differential
circuit 93. Since Alhoughl gpecaddrepsnblocly amche tinmes: perd phesynt |

it.can . = be Eiﬁhh%rnd’%wraﬁdréﬁéofﬂacﬁf fofrxt 'ﬁ’% ShERR! pePipRery side
signal) by adjusting its level eve _ .
are sampled and held in the present example, a more
averaged value can be detected by detecting an off-track _
5 signal using a mean value of a plurality of address
blocks on the inner periphery side and a mean value of a
plurality of address blocks on the outer per:.phery side,

even if the tracks are locally warped.

10  (Example 8) .
Example 8 of the present invention will be
- described with reference to Figure 17.

Figure 17 is a block diagram showing the optical disk
15 recording/reproduction apparatus according to Example 8.
In Figure 17, reference numeral 31 denotes a disk;
reference numeral' 32 denotes a disk motor; reference
numeral 33 denotes an optical head; reference numeral 34
denotes an .ad_dress 'reprodticti_on section; reference
20 numeral 81 denotes a tracking error signal detection
section; reference numeral 84 denotes a phase compensa-
'tion section; and reference numeral 85 denotes a head
driving section. Reference numeral 90 denotes a timing
Y _ generation section; reference numeral 91 denotes an outer
25 periphery value sample-~hold section; reference numeral 92
denotes an inner periphery value sample-hold  section;
reference numeral 93 denotes a differential circuit ; and
reference numeral 94 denotes a gain conversion circuit.
' Reference numeral 100 denotes a reflected light amount
30 signal detection section. The reflected light amount
signal detection section 100 includes an addition cir-

"cuit 101 and a LPF (low pass filter) 102.



P14861 ' - AT - signal 'in the gain
conversi on section 94 In the track- - ing control system a state may
occur in which the 1ight ' spot is not actually in the track center
while the TE signal is controlled to be-zero, owing to offset conpo-
5 . nents and the |ike generated in the tracking error signal

detettion section 81, the phase conpens on section 84, and THE8 %k ad
driving section 85. Accordingly, by arra % ing the '

recor di ng/ reproducti on apparatus having the structure shown in Figure -
.14 so that it generates the 10 - COFTR signal for correcting the offset in
the tracking. contrdn Figuae 17, efexrenceosimerals 3osidZ,oB3,hd4,

light spot gl 8e BEACKk0ceBCr g2l t aha @bsaea%a *%Jh% Same Tonstitu-

tion the Iight SI%):(:)l.tonI ra]lst r11:$1at1:r %ka Egcérr:lp?e ’7% lésfttldng:he descr:.pt:.ons of their

operations are omitted, While a TE signal is sampled and
5 held in order to detect an off-tracking amount in Exam-

| . ple 7, the detection ofifhe ofotrackihg amount in Exam-

. ple 8 is.performed_by sampling and hoiding a reflected
light amount signal (AS signal) detected by the reflected
light amount signal detection section 100.

10 o S |

In the reflected light amount signal detection

- section 100, the outpufs of a two-divided photosensitiﬁe
elements of the optical head 33 are summed up in the
addition circuit 101, and the added signal is led through

15 the LPF 102 (having a band on the order of a few doz-

en kHz, which ié'higher than the trécking control band

but lower than the RF signal) in order to remove the

. high-frequency componént thereof. As a result, an AS
, signal' is detected as a signal indicating an 'averagé
20 reflected iight amount.

As described in Example 1, the RF signa115hifts
as shown in Figure 3B, 4A or 4B depending on where the
. light spot 24 passés."Figure 4A shows an RF signal in
25 the case where the light spot'24 passes along positions
shifted toward the inner periphery side, and Figure 4B
shows an RF signal in the case where the light spot 24
passes along positions shifted toward the outer periphery
side. o

30 _ . . _
Since the AS signal indicates an average level of
the RF signal, the AS signal varies so as to follow the
change in amplitude of the RF sighal. Therefore, by sam-



S|gnals GTO, GTl and GT2 shown in Fi gure 16C. 15 + ~The gate-

signal GIl is to be generated in synchroni zati on wi.th an address
bl'ock on the inner - periphery side, and the gate signal GI2 is to be
geher at:- ed in synchronization with one of the address bl ocks on 20
the oquter periphery side. The gate signals GIl and GT2 are not

| ed to specific address bl ocks. . Al t hough time TPLARPL
tinme T2 do not need to-be -~ . exactly §9n§d, it is preferable that .the
pit arrangenent 25  patterns in the respective address bl ocks are
measur ed ‘W th the sane period. * For exanple, in the address bl ock

format shown in Eﬂ-gngeam hdisligig cthes \&8 hs bgmaht innsynchrosigaiionvwdth of

t he addr ess bloc
relative to the. otﬁé regi ons

| Qi %%%l?s on th%a;i%&h :b%:tfbﬁ&% €s¥a a% d the

IS regron i Sul Yy used

for sanpling becaddsess locks p@pﬁb&u@@l@eg‘i geziipberyned de: apde obkaining

region (in

5

10

15

20

25

30

aPadiffet@hcb N AR tIOEA | XY - in Example 7, a signal
corresponding to the off-tracking amount can be detected.
Gate signals GT1 and GT2 for the sampling and holding are

_generated by the timing generation section 90 in Exam-

ple 7. However, as for the timing of gate pulse t_signal
generation, it is preferable to employ an AS signal
derived from the VFO portion, the AM portion, or a

- specially provided pit portion because a more accurate
detection will be enabled by sampling AS signals at por- o

tions in address blocks having the same pit pattern.

Moredver, ‘the optical disk recording/reproduction

.apparatus of Example 8 can employ an offtrack signal

(OFTR signal) detected by using the AS signal for
correcting the offset in the tracking control system, as
in Example 7. "

(Example 9) _ .
"Hereinafter, an optical disk record-
ing/reproduction apparatus according to Example 9 of the
present invention will be described with reference to
Figures 18, 19A to 19H, 20A to 20H, and 21. The optical

disk recording/reproduction apparatus of E:iample 9

includes an ID detection circuit for an optical disk.

As shown in Figﬁre 19a, an optical disk to be
used in Example 9 has a structure in which ID sections
are provided in a symmetrical manner in a middle position
between a land and a groove. Alterna'liively, the 1ID
section may have a structure shown in Figure 3a. Exam-

L



P14861 - .. -48- . : Al t hough one addr ess
bl ock on the inner periphéry - si-de and one address bl ock on the outer
peri phery side are sanpled and held in the present exanple, a nore
averaged val ue can be detected by detecting an off-track 5 si gnal using
a mean value of a plurality of address . - bl ocks on the inner :E(io{ﬁ]ﬁ:y
Si and a nean val ue. of a pIuraI|§¥ of .address bl ocks on th
perlphery S|de

ple 9 provides a function of detecting the positions and
polarities of the ID sections based on a reproduced
signal from an optical disk and outputtlng ‘a read gate
and a land groove identification signal, which serve as

5 references for reading' signals in the optical disk
~apparatus.

Flgure 18 is a block diagram showing an optical
disk recording/reproductlon apparatus hav1ng an ID -

_10 o detection circuit for an optical disk, illustrated as
| Example 9 of the present invention. In Figure 18, a
tracking error detection circuit 101 receives a light

" beam 103 reflected from an optical disk (not shown). The

~tracking error detection- cireuit 101 includes split .

15 detectors 102 for detecting tracking information and a
| differential emplifier 104 (which functions in a broad
band width) for outputting a differential component
between the detected signals from the respective split
detectors 102 as a tracking errnr signal 105. The

20 = tracking error signal 105 is -input to an envelope
. detection circuit 106 and a polarity detection cir-

cuit 122. The envelope'detection circuit 106 includes:

'a ‘high pass filter 107 for extracting a high- frequency
component of the tracklng error signal 105; a full-wave

25 rectifier 109 for subjecting the high frequency compo-
nent 108 to fnll-wave rectification; a first low pass
filter 111 for,extraeting a low frequency fluctuation
component 112 from the high frequency component 110 which

has been full-wave rectified; and a first comparator 114

30 for comparing the low frequency fluctuation component 112
‘and a reference voltage 113 and outputting an ID envelepe
signal 115. The polarity detection circuit 122 includes:

a second low pass filter 116 for extracting a second low



even.if - the tracks are |ocal |y warped. 10 (Exanpl e 8)

Exanple 8 of the present inventi-on will = be- - described with
reference to Figure 17.° ~'Figure 17 is a block dlagranlshomﬁng
the optical disk 15 recordi ng/ reproducti on apparatus according to
Exanmpl e 8. .. In Figure 17, reference nuneral 31 denotes a di sk; 861
ref & ence nuneral 32 denotes a disk nntog reference " nuneral B4
denot es "an optical head; reference nuner ? denot es an address
reproduction section; reference 20 - _nuneral 81 denotes a tracking error
signal detection section; reference nuneral 84 denotes a phase
conpensa- frequensy onemperentf 12ncErommihe . tgackingt eerronesdg-

driving secti on. ngaf aioioca N4AREE! 18 45AeS C313ckk 18 for ofBEAERLAGNS

section; reference nuneral 91 denofes an outer 25 peri phery va
sanpl e- hoI d sect ithdrdr dpwr EReguen@Ereempenent 119 from the tracking error

signal 105, the third low frequency component 119 having
5 a smaller band width than that of the second low frequen-
cy COmponent; and a second comparator 120 for compéring
the second loW‘frequency'component 117 and the third low
frequency component 119 and outputting an ID polarity
L ,signal 121. '

10 S | |
Figures 19A to 19H are signal waveform diagrams
illustrating the operations of_the'respective sections
according to Example 9. The operation according to
Example 9 will be descr1bed.w1th reference to Figures 1QA

15  to 19H. '

_Figure 192 is a diagram schematicallf showing a
light beam scanning over é'groove'track of an optical
disk for reproducing the groove track. The O symbol in

20  Figure 19A represents the light beam, and the hatched
portions represent grooves. The ID sections are provided
-in a symmetrical manner in a middle position between a
lahd and é groove and inserted in between tracks. .

25 Figure 19B is a diagram showing the _tracking
error signal 105 obtained by scanning with the light
beam. The tracking error signal 105 is obtained by
reproducing the signal pits in an ID section as a high_
frequency component by using the broad-band differential

30 amplifier 104. As for any signal recorded in the groove
portions other than the ID séctions; the detected compo-
nents from both split detectors have the same phase, so
that the recorded signal.is cancelled in the aifferential



denotes an inner perlphery val ue sanple hold section; - ~ reference

nuneral 93 denotes a differential circuit; and - reference nuneral -94
~denotes a gain conversion circuit. ~ Reference nuneral 100 denotes a
Teflected |ight amount 30 signal detection section. The reflected |ight
a unt -~ . signal detection secti-on 100 includes an addition cir-

101 and a LPF (Iom/pass filter) 102 _ P14861

P14861 - -49-~ 53 -

amplifier 104 and cannot be detected as a trecking error
'signal.'

Figure 190 shows a s1gnal obtalned after the_ |
5 traoklng error signal 105 ‘has passed through the high
' pass filter 107. The tracking error signal 105 is input
to the high pass filter 107, and the high freqﬁency_'
component 108 of the tracking error signal 105 is Output'
as shown in Figure.19c. At this time, the gap in the
10 tracking error signal betweén the ID sections, .i.e., the
d.c. component, and the low frequency fluctuation occur-
ring due to servo disturbance are removed by the high
pass filter 107.

15 _ “'Figure 19D shows a signal . obtained by applying.
| - full-wave rectification with the full-wave rectifier 109
to the signal which has passed through the high pase
filter 107. The high frequency component is full-wave
rectified in the full—wave rectifier 109 and input to the

20  first low pass filter 111. .

Figure 19E shows  a signa'l obtained after the
full-wave rectified signal has passed through the first
low pass filter 111. The low frequency fluctuation

25 component 112 which has been smoothed by the first low
' pass filter 111 is digitized by the first comparator 114
based on its relationShip with the reference voltage 113
shown in Figure 19E, so that the ID envelope signal 115
as shown in Figure 19G is generated. -
. On the other hand, the tracking error signal 105
is input to the second low pass filter 116 and the third
low pass filter 118, whereby the second low frequency



'In FLgure 17, reference nuneral's 31, 32, 33, 34, 81, 84, 85,.90, 91,
92, and 93 denote the sane constitu- tion as that of Exanple 7, and
t He descriptions of théeir - operations are onitted. Wile a TE signal
i s"sanpled and 5 held in order to detect an off-tracking amunt in
Exam ple 7, the detection of the off-tracking amount in Exam

pl.e 8 is. perfornmed by sanpling and hol ding a reflected - |Ightp%ﬁﬁﬁ&ﬂ
‘'signal (AS signal) detected by the refTe%g I'i ght anmpunt si gnal '
detecti on section 100. 10 -In the reflected 1ight amount

si gnal detection section 100 the outputs of a two-divided

phot osensi ti ve - composieatedly @nd t@@pthmd hewdfgequencyumempomentn 1419

addition circuit S oygh t LREc102
(having. a band o%%%ﬁgggggteé} e?'q’d%?‘t% oz-d- Asegh% fo \ﬁ%’?’gﬁel é]_@%‘l gﬁr
than the tracki nga@oinr thepbracking epper|signal thetwern Fehes iIgh sections, der

to remove the 4 g hi Qﬂef&eeuec?&ﬁ{ Gﬂéﬁﬁn%méfﬁéeﬂ{tact%%ﬂee%wt&g&'étﬁs
signal is detected as a si gnal dpcatlng an_average 20 reflect |g
anount . 5 waveform, and due to the difference in the bands of the
| second and third low pass filters, the amplltude of the
second low frequency component 117 always exceeds the
~amplitude of the third low frequency component 119.
_ Furthermore, thisurelationship in amplitude is always
10 true even if the reproduction light beam is in an off-
' track state. Accordingly, the ID polarity signal 121
indicating a change in the position of the ID section is
output by the second comparatof 120 comparing the second
low frequency component signal 117 and the third low
15 frequency component signal 119 (Figure 19H). In this
example, a falling edge is detected as a polarity signal
in a period durihg which the envelope signal is valid.

Hereinafter a polarlty signal obtained in the
20 - case where the light beam is scanning over a land track
of an optlcal disk in order to reproduce the land track

will be described.

_ Figure 20A is a diagram schematically showing the

25 case where the light beam is scanning over a land track
of an optical disk in order to reproduce the land track.'
The description concerning the same operation es the
above-described operetion of seanning_a groove track to
obtain a polarity signal in Example 9 is omitted.

30 _ o | _ |
_ The case of land'track scanning differs from the
case of groove track scanning in the positioh of the gap
in the tracking error signal shown in Figure 20B (phase |



As descfibed I n Example 1, the-RFléignaL shifts ‘as shown in Figure

3B, 4A or 4B dependi ng on where the . light spat. 24 passes. Fi gure 4A
shows an RF signal in 25 = the case where the |ight spot 24 passes al ong
posi ti ons - shifted toward the inner periphery side, and Figure 4B

shqws an RF signal in the case where the |ight spot 24 _ pa_ssespﬂé)é]lg
positions shifted toward the outer per|p§$ side. 30
Since the AS signal indicates an average Yevel of the RF signal, the.
AS signal varies so as to followthe - change in anplitude of the RF

si gnal . Therefore % sam .
_of the tracking error signal), ‘and in the- -phases of the

signals which are output from the second and third low
pass filters shown in Figure 20F. As in the case of
scanning a groove track to obtain a polar:.ty sz.gnal
5 | Example 9 provides for the detection of a rising edge in
a period during which the envelope signal is wvalid as a
polarity signal. '

Below. are sone desirable parameters in the
10.  implementation of the envelope detection circuit 106 and
the  polarity detection circuit 122 of Example 9.
Experiments were conducted under conditions where the
reproductlon linear speed for the optical disk was 6m/s;
the data rate was 14.Mbps§ and the ID period was 0.4 mm.
15  The envelope signal 115 was accurately detected in the
-case where the high pass filter 107 had a cut-off fre-
quency of about 1 MHz and the first low pass filter had
a cut-off frequency'of about 100 KHz , in spite of any
drcpouts (i.e., minute losses of the signals). Under the
20 same ccnditions, the detection error of the polarity
| signal 121 became Zero by ensuring that the second and’
third low pass filters ‘had an about tenfold band differ-
~ ence where the cut—cff frequency of the second low pass
filter was about 10 KHz and the cut-off frequency of the
25 third low pass filter was about 1OIKHz. Thus, excellent
detection results were obtalned W1th respect to offsets

of the 1ight beam.

A specific example of a logic circuit shown in

30  Figure 21 will be described. The input signals to the
logic. circuit'131_'are the above-described: envelope
signal 115 and the bolarity signal 121, and the output
signals. are the read gate 127 and a land-groove-identi-



P14861 ' o ' - 50 - pling and hol ding the AS
signal in synchronization with - t he address bl ocks on the inner

peri phery side and the address bl ocks on the outer periphery side and
obfarning a difference therebetween as in Exanple 7, a S|gnal 5
corresponding to the off-tracki ng anount can be det ect ed. . g%l
signal s GI1l and GI2 for the sanpling andsgoldlng_are gener at %Qﬁ*he
timng generation section 90 i-n Exam ple 7. However, as for the
“timng of gate pul se signal generation, it is preferable_to enpl oy an
AS signal ‘10 derived fromthe VFO portion-, the AMportion, or. a
speci al | y provi dédcgitiosedopalhd28uscThenpplanttyratanal 121 gig dnpwh e | |

be enabl ed by sagplddyy sy baHe! deBbcRPbn circuilt AW Idhd e’ 2381RGOEe
haV|ng the sane pit pattern.
detection circuit 123, and these circuits output gdge

"pulses. An AND gate 124 extracts the edge pulses only

5 when the envelope signal 115 is valid. The extracted

- edge pulses are input to an RS flip-flop 125. The RS

flip-flop 125 outputs the - land-groove identification
signal 128. '

10 ' Hereinafter, a method for identifying lands from
grooves will be described.

When a groove is being tracked, a falling edge of

- the polarity signal 121 is detected in a period during

‘15 which the envelope signal 115 and a3réset signal is input
to the RS flip-flop 125 so that the land-groove
identification signal 128 shifts to a LO level. '

o On the other hand, when a land is being tracked,
20 a rising edge of the polarity Signal 121 is detected in
a period during which the.enveldpe'signal 115 and a set
signal is input to the RS flip-flop 125 so that the land-
groove identification signal 128 shifts to a HI level. |

25 .. Thus, the detection as to'land-groové is possible
in accordance with the HI/LO levels of the 1and-gr00ve
identification signal. A delay 126 and an AND gate 129
remove the unnecessary pulse noise from the envelope
signal 115, thereby generating the read gate 127, which

30  serves as a signal reading reference for the optical disk

~ drive apparatqs." '

The logic circuit is not limited to the circuit



15 . . _— Nbreovér, t he thical dISk recordlng/reproductlon

appar atus of . Exanpl e 8 can enpl oy an of ftrack signal (G:TR Si gnal)
defected by using the AS signal -“for: correcting the offset in the
trdacking control system as - ~ in Exanple 7. 20 (Exanpl e 9)

Her ei nafter, an opti cal ‘disk  record- . i ng/reproduct] gg
apparatus according to Exanple 9 of the present invention wil pigael

described with reference to 25 ~Fi gur"e§718' 19A to 19H, 20A to 20H, and
21. The optical di sk recordi ng/reproductlon appar at us of Exarrpl e 9

i ncludes an I D detection circuit for an-optical disk.
shown in Fi gure Idescribesdt iabkovel sibut pen30haveysfunchicpgnpds @amem

I’Stnr gCth&gl 'enpg";: ﬁﬁ)&&ﬁ?&téfnérmr aetbBtibhY plotedt idns B (ddridla LRI &4
_ - read gate and a land-groove identification signal based

on an ID envelope signal and a _polar:l.ty signal.

- In accordance with the above—descr:.bed conflgura—

tion, the polarity detection accuracy does not decrease

.even in the case where the light beam is shifted with

respect to a track center (i.e., an off-track state) the

10 _1ight ‘beam in the present example. As a. result, the

: present example makes it possible to accurately determine
whether the light beam is on a 1and or a groove.

INDUSTRIAL APPLICABILITY
15 - | | |
The optical disk of the present invention in-
cludes ID sections provided in a symmetrical manner in a
middle position between a land and a groove. As a
result, the positions and 'polarities of the ID- sections
20 ‘can be detected with high accuracy even in the case whe_re
the reproduction 1light beam is offset or where the
 reproduced signal has dropouts. 'Thus, according to the
present invention, the generation of a read gate as a
reading reference and the identification of lands and
25 grooves become stable, thereby greatly improving the
reliability of the disk drive apparatus.

Another optical .disk according to the present

.invention is capable of recording/reproduction on land

30 -tracks ‘and groove tracks, and includes sector addresses
'provilded S0 as to be shifted in a middle position between
adjoining tracks. A plurallty of address. blocks

. constituting one sector address are grouped into address



between a | and and a groove. - Alternatlvely, the ID section may have
a structure shomn I n Flgure 3A. Exam - : : - o

Pr4861 - - Bl - : ~pte 9 provides a function
of detecting the p03|t|ons and - .~ polarities of the ID sections based on
a reproduced signal froman optical disk and outputtlng a re%%Hggéf

-and~a | and groove identification signal, &hlch serve as - ‘refer

for reading signals in the optical di sk>

- groups, where one gropp-includes at least two or more
address blocks: the address groups are disposed so that
éach'address group alternately wobbles toward the inner
periphery side and the outer periphery side with respéct

5 toa track center along the radius direction. Thus, the
sector addresses can be securely read even if the light

- spot is off-tracked. Furthermore, the disturbance.in
tracking-control due to level variation of a tracking
error signal in a sector address region'can be reduced.

10 S R g

' _ In still another optical disk according to the

present inéention; address groups are provided where one

gfoup includes at 1east_two or more address blocks, and

_ a clock_sYnchronization_signal is added_to'the beginning

15 portion of each address;ﬁlook, the clock'synchronization
signal for the first address block of the address group
being Ionger-than the clock synchronization signal for:
the other address block. Thus, the reproduction of the
‘begging portion of the addréss group is stably performed.

20 As a result, the.synchronization with the read clock, the

| : sétting_of the slice level for digitization, and the like
can be securely performed. It is possible to properly
demodulate the data recorded in the portions which are
called 1ater3than-the'portions in which the clock syn-

25 chronization signal is recorded. -

In accordance with an optical disk record-
 ing/reproduction apparatus of the present invention, when
réproducing wobbled address blocks, tne address numbers

30 which have been read can be corrected in accordance with
' t overlappingi'sequential. numbers, regardless of a land
.track or.a groove ttack.i As a resuit,,different address
numbers can be tead for the respective address blocks



apparat us. - ) - Figure 18 is a block diagram showi ng an opti cal
di sk recording/reproduction apparatus having an |D 10 - detection
citcuit for an optical disk, iIIustrated as 1 Exanple 9 of the present
i nYenti on. In Figure 18, a - tracking error detection circuit 101 ;
eceives a |light "~ beam 103 reflected from an optical disk-(not_s ).
S‘/. tracking error detection C|rcu%§ 101 i ncl udes split 15 Pl iggT
detectors 102 for detecting tracking infornation and a differential
aanifier 104 (which functions.ina broad - ‘band wi dth). for outputting
~a differential conponent - between the detected signals fromthe
respectlve spl|twith1n.duu£cse¢tonoaddseasbrw&mnq?xﬂamwascgnatelaadreSEhe

20 t racki ng id input . to an. envel ope
detection CIFCUI?%%8% a po arltfﬁhétectlon cir-. cuit 122. The

envel ope detection CIrCUIt 106 i-ncl udes: - -a high pass filter 107 for-

%gragtmlgl awgi/gh frequeRsy accordamdd WREH é’ﬂoil‘i@rtéﬁ‘c‘&aﬂ 8i6R" reldid- '
1ng/reproduction apparatus of the present 1nvent10n, a

true off-tracking amount between the light spot and a

track can be detected by detecting a difference between

‘a +tracking error signal or a. reflected light ameunt'

'signal.in address biocks on the inner periphery side and-

o 10': ‘a tracking error signal or a reflected light amount

| signal in address blocks on the outeriperiphery side.

Furthermore, by correcting the +tracking error signal

using this Off-traeking amount, a tracking_control system

| ‘can be realized whichris capable of positioning the light
15  spot so as to be always on the track center.

-Thus, in accordance with another optical disk
recording/reproduction apparatus of the present ihven—.

tion, a broadeand'tracking error signal containing a.

20 high frequency component is detected in a tracking error
| detectlon circuit, and an ID envelope signal is detected:

by using a high pass filter, a full-wave rectifier, a

first low paes filter, 'a'nd_ a first comparator, based
solely on ID sections within a tracking error signal. At

25 this time, even if the data written on a track other than
in the ID sections is reproduced, its amplitude does not
appear in the traeking erroxr signal detected by a differ-'

ential'ampiifier, S0 that_misdetectien does not occur.

30 ' in accordence with still another optical record-
ihg/reproduction apparatus of the present invention, the
polarities of ID sections provided in a symmetrical
manner between a land and a groove are detected by a



225 . rectifier 109 for subjecting the high frequency conpo- nent 108
to full-wave rectification; a first |ow pass - filter 111 for .
extracting a | ow frequency fluctuation’ conponent 112 fromthe high
-frequency conponent 110 which . - has been full-wave rectified; and a
fig;; conparator 114 30 for comparing the | ow frequency fluctua%iarg61
cenponent 112 and a reference voltage 113 and outputting an B
envel ope - signal 115. The pol arify "detection circuit 122 includes:
a second | ow pass filter 116 for extracting a second | ow :
P14861 - ' -52- , - _ .

' . second low pass filter, a third low pass filter, and a

second comparator. At this time, even if the tracking

error signal has an amplitude diéturbance in an off-track

state of the light beam, the direction of the polarity

5 signal generated by thé second and third low pass filters

) having'different bands'does not change. .Moreover,'éince

a read gate is geherated from the envelope signal and the

direction of the polarity signal is determined "in_ a

‘ périod'during which the envelope signal is valid, it is

10 possible to identify whether the light beam is tracking
" on a land or a. groove.



'frequeﬁcy conpbneht'117 fromthe tfacking'error si g- . nal 105 a third

| ow pass filter 118 for extracting a . “third | ow frequency conponent

119 fromthe tracking error "~ signal 105, the third | ow frequency

cofrponent 119 having 5. a snaller band width than that of the second | ow
guen- - cy conponent; and a second conparator 120 for conpar]j éh

the Second | ow frequency conponent 117 ag? the third |l ow fredﬂg @1

conponent 119 and outputting an I D polar signal 121. 10

Figures 19A to 19H are signal mavefornldlagrans il lustrating the

operations of the respective sections ‘according to Exanple 9. The

operation according to . Exanpl e 9Vm HLAEMSdescrlbed with reference to

Figures 19A 15 to 19H. T F|gure 19A is a diagram

schenatlcally shomnng a
_ 1. A land-groove optical disk comprising a plurality of

- sectors- having a sector address and a data region the
- sector address indioating a sector position _
wherein the sector address includes a plurality of
- address blocks, at least four of the plurality of address
blocks each containing an address number and an- overlap-
ping sequential number:; ' | .
. each two of the at least four of the plurality of
address blocks make a group, and '

‘the respective groups of address blocks are in an
alternating arrangement from a track center between being
shifted toward an inner periphery side and .toward an
outer periphery side, by a width substantially.equal to
half a'track'pitch{ along a radius direction. .

2. An optical disk according to claim 1, wherein the
_sector address includes a block containing“information
other than the address number and the overlapping sequen-
tial number; and
- the block is disposed so as to be shifted from the
track center. toward one of the inner periphery side and
the outer periphery side, by the width substantially
- equal to half the track pitch, along the radius direc-
tion.

3. An optical disk according to claim 1, wherein the
sector address includes at least two blocks containing
information other +than the address number and the
: : overlapping sequential number; and
the blocks are diSposed so that one of the at least
" two blocks is shifted from the track center -toward the

* C L M S *



_Iight Heanrscanhing over a groove'track of an optical ' di sk for -

reproducing the groove track. The O synbol in 20 - Figure 19A represents

the |ight beam and the hatched portions represent grooves. The ID
settions are provided in a symmetrical -nanner.in a middle position
between a- | and and a groove and inserted in bet ween tracks.. Pfihﬁl
Figure 19B is a dlagranrshomrng the. tracgh error signal 105
.Oobtained by scanning with the |ight beam The-tracking -error signal
105 is obtained by - reproducing the signal pits in an ID section as a
high - frequency conmponent by using the broad-band differenti.al 30

anplifier 104. ASnegy peniphepwmisideorandl thetathgroafethe at gessitotao
other than the | B13e4dd OfSwatde tiel e&ﬁeérce@&q ry si48!Spy OFEQOWld%?J

detectors have the_sane phase, so the recorded si gna
cancelled in thes@bsmgngyﬁyyy equal to- half the track pitch, along the

radius direction.

-4, An opticél disk according to claim 1, wherein a first
pattern and a last pattern of each address block comprise
- non-address pit data.

5. An optical disk according to ciaim'l, _
wherein at least four of the plurality of address
blocks contain data of a clock synchronization signal;
_and o |
data of the clock synchronization signal contained in

 a first .address block of each group has a length longer

thanllengths ofithe clock synchronization signals con-
tained in other address blocks of the group. '

6. An optical -disk recording/reproduction apparatus
conprising: _ |
an optical head for.radiating'a'light beam -on an
optical disk according to claim 1 and receiving reflected
"light therefrom to output a reproduced signal;
. an address signal reproduction section for reading
" the ' address numbers ‘and the overlapping sequential
numbers when reproducing the sector addresses of the
optical disk; and | _ |
an address correction section for correcting, with
respect to each address block, the address numbers which
"have been read: in accordance with the overlapping
sequential numbers which have been read.

7. An optical disk_ recording/reproduction apparatus

AR O A A

t



P14861

detected as a tr
a si-gnal obtai ne
t hi otugh t-he hi gh
I nQut . tot
component 108 of
Flgure 190 At t

-B53- anplifier 104 and cannot be

acklng error ~ signal. - o Fi gure 19C shows

d after the 5 . tracking error signal 105 has passed
pass filter 107. The tracking error signal 105 is

he high pass filter 107, and the high frequency

the tracking-error S|gn€é 105 S output as gﬁ%ﬁﬁs%n'

his time, the gap in the

'comprising:

an optical disk according to claim 1;
: a.traeking error signal detection section for detect-~

'ing a tracking error signal indicating an offset amount

between a track and a light spot: _ _
a +timing generation' section for generating gate

" signals in synchronizatlon w1th the respectlve address

blocks of the sector address; _ _

~an outer periphery' value sample-hold section for
sampllng and holding, in synchronlzation with the gate
signal, a-level of the tracking error signal with'respect

to an address block disposed on the outer periphery side}

an inner periphery wvalue sample-hold section. for

. sampling and'holding a level of the tracking error signal

with' respect to an address block disposed on the inner

_periphery side;

a differential circuit for deriving a difference in
values of the outer periphery value sample-hold section '
and the inner periphery value sample-hold section; and |

gain conversion section for converting the output of
the differential circuit to a predetermined signal level.

8. An optical disk recording/reproduction apparatus

comprising:
an optical disk according to claim 1;
a reflected light amount signal detection section for
detecting a reflected light amount from the optical disk;
._e timihg generation section for generating gate

‘signals in synchronization with the respective address

blocks of the sector address; _
an outer periphery value sample-hold section for

. sampling and holding, in synchronization withrthe gate

signal, a level of the reflected light amount signal with

* [ L M S *



10 - tracking error si gnal. between the ID sections, i.e., the- | d. c.

conponent, and the |ow frequency fluctuation occur- ring due to servo
di sturbance are renoved by the high pass filter . 107. 15

Fi gure 19D shows a signal obtained by applying full -wave-
rectification with the full-wave rectifier 109 to the sfgnalﬁégigga
has passed t hrough . the hi gh pass. _fi hter 107. The hi gh freque
conmponent is full-wave - rectified ih~the full-wave rectifier 109 and

i nput to the 20 first low pass fitter 111. - ; ‘Figure 19E
shows a signal obtained after the full-wave rectified signal has

passed through tF@smech to an afiduepasblockidispaged ortiche owtier pestieh-
fluctuation 25 gyGoRRRQRENt 112 which has been smoothed by the first |ow
pass-filter 111 is dlgltlzed by the first conparator 114 - based on its
rel ationship with t h@ elBReRcPeinheRy 1 value sample-hold section for

sampling and holding a level of the reflected ‘light |
amount signal with respect to an address- block disposed
on the. inner periphery side; _

| a differential circuit for deriving'a'difference in
values of the oﬁter periphery value sample-hold section
and the innef'pe:iphery value Sample-hold section;'and

-gain conversion eection for converting the output of
' the differential circuit to a predetermined signal_level-

- . 9. An optical recording/reproduction apparatus including
an ID detection circuit for an optical disk comprising:
_'a tracking error detection circuit including split
detectors for obtaining a tracking error signal for the
~optical disk according to ciaim 1 and a broad-band
-differential amplifier .for outputting a differential .
. component between detected signals from the split detec-
tors as a tracking error detection circuit; '
an envelope detection circuit including -a high pass
filter for extracting a high frequency component of the
tracking error signa1,~a full-wave rectifier for applying
full-wave rectification to the high frequency component,
a first low pass filter for extracting a low frequency
fluctuation coﬁponent of the full-wave rectified high
frequency component, and a first comparator for ¢omparing_
the low frequency fluctuation component and a reference
voltege to output an ID envelope signal; '
a'polarity detection circuit including a second low
pass fiiter for-extracting a second low frequency cbmpo—
nent from the tracking error.signal, a third low pass
filter for extracting a third low frequency component

A



3

shown in Figufe 19E, so that the ID envel-ope signal 115 as shown in

Figure 19Gis generated. 30 On the other hand, the tracking
error signal 105 -is input to the second | ow pass filter 116 and the
third | ow pass fllter 118, whereby the second | ow frequency
P14861 - 54 - conponent 117 and
thﬁ?ﬁ IOM/frequency conponent 119 - 65 - ﬁfﬁ%61

from the tracking error.signal, the third low frequency
component having a smaller band width than that of the
second low frequency component and a second comparator
- for comparing the second low frequency component and the
third low frequency component to output an ID polarity
s1gnal° and '
a logic circuit for outputtlng a read gate and a
land-groove 1dent1f1catlon signal from the envelope
signal and the polarity signal.

K
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are respectively extracted. As shown in Figure 19F, the gap in the
tracking error signal between the ID sections, i.e., the d.c. - . _
conponent, remains intact in the extracted 5 wavef orm . and due to the
différence in the bands of the ' second and third |ow pass filters, the:
anplitude of the second | ow frequency conmponent 117 al ways ex

tﬂg\/. ~anplitude of the third Iomrfreﬁﬁency conponent 119. ' ﬁfiﬁ%ﬁ
Furthernore, this relationship in anplTttde is always 10 true even if
the reproduction light beamis in an of f- -  ‘track state. Accordingly,
the ID polarity signal 121 ~ indicating a change in the position of the
I D section is . out put by the second ABSFRACI or 120 conparing the
second | ow frequency conponent. signal 117 and the third low 15
frequency conponent signal 119 (Figure 19H). In this _ exanple, a
falling edge is detectedAd§TgSE0IGHIUBS spgRalcomposed nof jaq oef d@ddxrgss
whi ch-the envel opgoekandle,! A72aligl. and 19, where th&ECh8EPAELCHIceKROY, 1Y

-signal obtained in the 20 - case where the ['ight beam|s scanning over a
| and track 2 17, 18, and 19 are disposed in a sector address region 5

and include identifiable information of address num-
‘bers 13 and overlapping_ sequential' numbers 14. The
'address groups are disposed so that each group ié alter—
nately shifted from a track center 2 toward the inner

10 peripheiy’side or the outer periphery'side, by a width'
substantially equal.to half the track pitch, along the
radius direction. |



-

of am optical disk in order to reproduce the land track ~ . will be.

descri bed. " Figure 20Ais a diagramschematically show ng

the 25 = case where the |ight beamis scanning over a land track of
an“optical disk in order to reproduce the land track. - The description
concerning the same operation:as the -above-descri bed operation of
scanni ng a groove track to - obtain1ﬁ2@olarity signal- in Exanple 9 is
omtted. 30 _ The case of |and track scanning differs fromthe
case of groove track scanning in the position-of the gap ~in the

tracking error signal. shown in Figure 20B (phase

2 Track

FIG.1

/:’ 4 Sector__ N

’l

" Selwgesngn  6ata region 2 Trock.
/ I ! vy 1 : .
{( L
I\
) -

/

S‘ch_ematic view of optical disk of Example 1



P14861 " .55. " of the tracking error

si-gnal ), and in the phases of the' -~ signals which-are output fromtheé
second and third | ow pass filters shown in Figure 20F. As in the
case"of scanning a groove track to obtain a polarity signal, 5
Exagpl e 9 provides for the detection of a ri sing edge .in - a period
dufring which the envel ope signal is vali@/28 a - polarity signal

Bel ow are some desirable paraneters "~ In the 10 i mpl enent ati on of

t he envel ope detection circuit 106 and -~ the polarity detection
circuit 122 of Exanple 9. Experi nents were conducted under

.Conditions where t he
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reproduction linear speed for the optical disk was 6m's; the data
rate was 14 Mops; and the ID period was 0.4-nm 15 . The envel ope signal
115 was accurately detected in the . case where the high pass filter
107 had a cut-off fre- ~quency of about 1 MHz and the first |ow pass
filger had. ‘a cut-off frequency of about 100 KHz , in spite of any
drepouts (i.e., mnute |osses of- the sigh@bs). Under the 20 - same
conditions, the detection error of the polarity. - signal 121 becane
zero by ensuring that the second and + _third low pass filters had an
about tenfold band differ- ence where.the cut-off frequency of the
second | ow pass - filter was about 10 KHz and the cut-off frequency of
‘the 25 third I ow pass filter was about 10 KHz. Thus, excellent -
.detection results were obtained with respect to offsets of the |ight
beam A specific exanple of a logic circuit shown in 30

Figure 21 will be descri begt T i nput signals to the - logic circuit
131 are the above-desd del ope : N

0|s||
b

7 Data_region

/2 Track

on ¢
g
&

M9

D4

9 Sector address reg
D3
CEREes
L
it [OOO0|000

—
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DO0I000
16 .17‘%;:#_'
oooo_cSo

25 Address p

‘1‘ I

T

- _6 Data_region
24 Light spot)\

- 21 Groove ﬁf@@v@
22 Land (OO
23 Groove /‘“—@@e-

- 26 Recording mark

RF signal and TE signal. in sector address region

TE Signal E e e | . ' -

RF signal

FIC.34
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signal 115 and the polarity signal 121 and t he output . signals are
the read gate 127 and a | and-groove |dent1- -

P14861 = _ - 56- ' fication signal 128. The -
polarity signal 121 is i nput to a falling edge detection circuit 130
an ri sing edge - detection circuit 123, and these circuits output
edge - pulses. An AND gate 124 extr t he edge pulses onIy 5
when the envel ope signal 115 is valid. The extracted , _
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edge pdlseS'ére i nput to an RS“flip-rop 125. The RS fIip-rop-125

outputs the |and-groove identification - signal 128. 10 .

Herei nafter, a met hod for identifying lands from grooves will be.
deScri bed. Wien a groove is being tracked, a falling edge
of the polarity signal 121 is detected in a period during 15 whi ch
t he envel ope signal 115 and a reset sigﬁgnsis I nput to the RS
flip-flop 125 so that the | and-groove identification signal 128
shifts to a LO | evel. o On the other ‘hand, when a land is
being tracked, 20 . a rising edge of the polarity S|gnal 121 is detected
in - a perlod during vhi chdhe envel ope signal 1151andcg set

signal is |nput to the Fstzl-pzzlop 125 so that the
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groove identification signal 128 shiftS'to a H level. 25
Thus, the detection as to | and-groove is possible

tHe HI/LO | evel s of the | and-groove

126 and an AND gate 129

envel ope

_ in dccordance w
identification signal. A delay

th

renove the unnecessary pul se noi.se fromthe
signal 115, thereby generating the read gate 127, which 30
sk drive

serVvés as a signal reading reference for%gﬂp opti cal
' ult

“appar at us.

7 Data region

5 Sector address region

6 Data region

FIG.64A
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P14861 _ o - l57- | " descri bed above, but can

have functions of pattern .matchi'ng or error detection protection for
generating a . ~read gate and. a 1and-groove identification signal based
oh an I D envel ope signal and a polarlty signal. 5 S In _
accordance with the .above-described configura- - tion, the polarity
%JCtlon accuracy does not decrease 7/25 even in.the case where the light
._bean1|s shifted with respect to a track center (i.e., an off-track
state) the 10 | i ght beamin the present exanple. As a result, the
present exanple nakes it possible to accurately determne . whet her the

Ilght beamis on a land or a groove.

5 _;114 | o
110~Groove L 55? '
| (szzzza' Q\<ZZZZ§>

15 oy 4 116

Proper pit confnguratnon
Connectlon portion between address groups

FIG.7B

Ny g - <114_

110~_Groove | B ./)

< _
15 o) //. \-116

Pits actually formed -
- Connection portion between address groups



INDUSTRIAL APPLICABILITY 15 - The optical disk of .the present
I nvention in- - . cl udes 1D sections. provided in a symretrical manner in
a m ddl e position between a | and and a groove. As a resul t,
thé positions and polarities of the IDsections 20 can be detected with
hi gf_accuracy even in the case where t he reproduction |ight beamis
of fset or where the . repr oduced siqyas has dropouts.. Thus, according
to the present invention, the generation of a read gate as a
reading reference and the identification of lands -and 25 . grooves becone
stable, thereby greatly inproving the: reliability of the disk drive -

appar at us. JP 4;5534; Anot her optical disk according to the present
i nvention Ts g of recorglel 8£reproduct|onp¥1d nd 30 tracks and
groove tracks, and incl udes sddgBt SR esses ‘€QOVIdeE go as to be
shifted in a Q osi tion [bet @4en 115&@140|(1| ng' tra§1 '

pl urel ity of Qoﬂeockc | @ \\ @

// - N /]

111~ Land o
D\ |\
112~ Groove | \o=— ; \118
Non-plt

* Pit dota data

- Reproduction of connection portion be’twéen- |
address groups where pits overlap

FIG.8B ot
| -~ Light spot doto) Pit data

Li. ( 116
110 —~ Groove “g_ =y ~
| 12\
111 ~_land /. _,._<|__)z_ /j
12~ Groove | J'—) : \”8

Plt data Non—plt
data

Reproductioh 'of -connection portion between
address groups where there is non—pit data
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spot. «is off-tracked.  Furthernore, the disturbance in ~ tracking.
control due to level variation of a tracking - error signal in a sector
address region can be reduced. 10 - In still another optica

di Sk~ accordlng to the present invention, address groups are provided
whe{e one group includes at |least two or nore address blocks, and

a el ock synchronization signal is added y@ﬂ%ﬂe begi nning 15 . -portion of
each address block, the clock synchroniz signal for .the first
address bl ock of t he addr esg group - being longer than the .clock
synchroni zati on signal for g -the other address bl ock. Thus, the
reproduction of the = . ngglng portion of the address group is stably
performed. 20 As a.resuh§ the synchronization with the read cl ock, the
setting of-the slice level ®¢r digitization, and the like - '.can.be
securely performed. It is FR3§si bl e to properly denodul ate the data
recorded in the portions wWh¢h are called later than t he portlons in
whi ch the clock syn- 25 . oni zation signal is recorded. -
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In accordance with an optical disk .record- i ng/ reproduct.i on
‘appar atus ‘of the present invention, when - . reproduci ng wobbl| ed address
bl ocks, the address nunbers 30 . whi ch have been read can be corrected in
acCofdance with - over | appi ng sequential nunbers, .regardless of a |and
track or a groove track. As a result, different address nunmber s - can
be-read for the respective addr ess bIock§/25 :

59

P14861 . -
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Wit hi-n one sector address, whereby.an accurate address val ue can be

obt ai ned. _ : ~I'n accordance. with another optical ‘disk record-

5 ing/reproduction apparatus of the present invention, a - true

of f-tracki ng anpbunt between the |ight spot and a track can be - )
detected by detecting a difference between a tracking error signal or
a reflected |ight anount si gnal imZﬁﬂﬁress bl ocks on the inner

peri phery side and 10 a tracking error signal or a rfig e@'gd | i ght

anmount signal in address bl ocks on the -outer peri rsvde.
Furthernore, - by correcting the tracking error signal S35 @i ng this

of f-tracki ng ampunt, a tracking control system . cFRbe i zed which
i s capabl e of positioning the light 15 =~ spot so as to ys on the
track center. - _ Thus, in accordance wgth r, optical disk
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fecording/reprodﬂction appar at us of the present i nven- “tion, a-

br gad- band tracking error signal containing a 20 hi gh frequency .
conponent is detected in a tracking error ~detection circuit, and an
I D envelope signal is detected . by using a high pass filter, a
ful ve rectifier, a . first low pass filter, and a first conparator
base solely on I D secti ons. W thin 25rack|ng error signal. At 25
this time, even if the data witten on a track other than inthe ID
sections is reproduced, i'ts anplitude does not . appear in the tracking
error signal detected by a differ- ential anplifier, so that
m sdet.ecti on does not occur. 30" In accordance wi%h stil
anot her optical record- "~ ing/reproduction apparatus of t8e present
invention, the pol arities . of I D sectjons provided in a Synmetri cal
manner between a | and and a groove are deté&ted by a <
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P14861 - 60 - second low pass filter, a

third lowpass filter, and a . - second conparator. At this tine, even if
the tracking - error signal has an anplitude di sturbance in an :

of f-track .state of the light beam the direction of the polarity 5
signal generated by the second and third | ow pass filters havi ng

di fferent bands does not change. Nbreov¢4/2@ﬂnce _ a read gate is.
generated fromthe envel ope signal and the - direction of the polarity
signal” is determined in a = . -period during which the envel ope signal is

valid, it is 10 possible to identify whether the light beamis traeking
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wherein the sector address includes a plurality of address blocks, at |east
four of the plurality of address bl ocks each containing an address nunber
~and an overlap- ping sequential nunber; . each two of the at |east four of
the"plurality of address bl ocks make a group; and  the respective groups
ofi_address blocks are in an alternating arrangenent froma track center
bet ween being shifted toward an inner IﬁﬂQSphery side and toward an outer
peri phery side, by a width substantially equal to half a track. pitch, along
a radius direction. 2. An optical disk according to claim1, wherein the
sector address includes-a block containing information other than the
addr ess nunber and the overlﬁfﬁirg sequen- tial nunber; and the-block is

di sposed so as to begSghifted o thé track center toward one of the inner
peri phery sjde and t@a out gJ pTri phery side, by the wi dth substantially
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equak to haltf the track pitch,

_along=the r adi us direc- tion.

An
numnber

3.

t he address

t han
the bl ocks are di sposed so

wherein the sector address includes at

di sk according to claiml1,
| east two bl ocks contai.ning information ot her

and the overl appi ng sequenti al

opti cal

and
is shifted fromthe track center toward

nunber ;

tha{_one of the at |east two.blocks

t he
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~-62-+  inner periphery side, and the other of the at |east two bl ocks"
toward the outer periphery side, by the width substantially equal to half

- the track pitch, along the radius direction. 4. An-optical disk according

'to ctaim1, wherein a first pattern and a |l ast pattern of each address

bl Qck conprise non-address pit data. 5. An optical disk according to

.claim 1, wherein at |east four of tﬂB/Zﬁurallty of address bl ocks
contain data of ‘a clock synchronization signal; and data of the clock
synchroni zati on signal contalned ina first addr ess block of each group has
a length Ionger

FIG 1 8
--101 Tracking error-

,______----'——'——'—'—'—--4[ -~ detection circuit -
102_, o 1,105

_106 Envelope detection circuit
I_-__'__________._._...l_.tl_. ______ ———— .
P Jo7 08 an
I__|High Full-wave| __|First low
T l' - -gogss g rectifier - pass
| filter . filter
108 |
| o yy—
b
P LB
| - v2~ Polarity detection
i 116’\,' Second H7 :y C"'CU):’(
O — |low pass ,
- : ~ |filter :
. Third | S |
E. | ——}fﬂ” Pass [ 120 E 121 Polarity signal -
L L L |



t hare | engths of the cloc
address bl ocks of the gr
appar atus conpri si ng:
opticcal di sk according t
-tokgptput a reproduced s
faer ‘readi ng the address
‘reproducing the sector a
correction section for c
address nu

~ sequenti al n%'nzghlfwg%
recordi ng/reproduc

FIG.19B

Trackmg error
signal

FIC. 19C

High pass
fnlter output

FIG. 19D

After full-wave
rectification

k synchronization signals con- tained in other

oup. 6.. An optical disk recording/reproduction
an optlcal head for radlatlng a light beamon an .
0 cIa|n11 and receiving reflected |ight therefrom

I gnal ; an address si gnal reproduction section
nunbers and tfﬂg/yﬁerlapplng sequential nunmbers when

ddresses -of the‘optical  disk; and an -addr ess

orrecting, with respect to. each .address bl ock,

ve been read in accordance with the overlapplng

t he

have been read 7. An- optical disk
a@ms@anamg S TR
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First low pass
filter output

FIG.19F

Second and_third
low pass filter
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FIG.19CG
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P14861
according to claim1;

-63- ~ conprising: ~an optical disk
a tracking error signal detection section for

detect- ing a tracking error signal
track and a |ight spot; a timng
si'gnal s in synchronization with the

i.ndi cating an of fset anmpunt between a
generation section for generating gate

respective address

20/26
FIG.204
Light beam scanning
(Land tracking)
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FIG.20D

atter full-wave __ HKAIYVIRARAIAN

rectification

FIG.20E

oo BARNBEEER

NN LAIAY
BERELRRAON

[PC XA A KO0 A X RN X

|9 LA K
BEHKRRRON

First low pass
fitter output

FIG.20F

Second and third
low pass filter

TTTTT

o .\ Reference

~
I
voltage {

| Third low

|
|
output Second low- ifrequency |
| frequency | ~ lcomponent |
. | - component | S
FIG.20G ' | i
Envelope signal {
| |
FIG.20H L -
Polarity signal Unknown | ]  |_Unknown



bl ocks of the sector address; °~ - an outer periphery val ue sanpl e-hold
section for sanpling and holding, in synchronization with the gate signal,
_ a'level of the tracking error signal with respect to an address hl ock
di‘sposed on the outer periphery side; - .an inner periphery value
- saQp) e-hol d section. for.sanpling ‘and hol ding a level of the tracking error
sikgnal with respect to an address. bloc&1 pgposed on the inner periphery
si de; a differential circuit for deriving a difference in values of the
‘outer periphery value sanpl e-hold section and the inner periphery val ue
sanpl e- hol d section; .and gai n conversion section for converting the
out put of the differential'cirCU|t to a predeternlned signal 1 evel . 8. An
- opti-cal disk re productlon appar at'us co ri sip .. an optica
di sk accordi ng j&a% a reflect ed i ght hi@gtc Ql@hld] det ection
section for

[ F-—-f*—f~-—j .
o — 129 1
- +—=! Delay | N
] N R = 1
115}-{ 130 | = D | |
| q e 126 5 1
| 1
|
| |

121711 [Rising edge | JL
o detection |
[

___|Faliing edge JL] 124 {
| . |detection | R




detecting a reflected |ight anount fromthe optical disk;” -~ a timng
generation section for generating gate signals in. synchronlzatlon with the
respective address bl ocks of the sect or .address; an outer periphery
val e sanpl e-hol d section for sanpling and holdlng, in synchroni zation mnth
the_gate signal, a level of the reflected |ight ambunt signal with

PI4861 _ o -64- . 22/26
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respect to an addresé bl ock disposed'on'the outer. periph- ery side, an
i aner .periphery-val ue sanpl e-hol d section .for sanpling and holding a |evel
of .the reflected |ight anmount signal with respect to an address bl ock

di‘sposed on the inner periphery side; a differential circuit. for
dekiving a difference in values of the outer periphery val ue sanpl e-hold
section and the inner periphery val ue lXﬁe-hold..section; and  gain
conversion section for converting the output of the differential circuit to

a ‘predetermned signal level. 9. An optical recording/reproduction
apparatus including an ID detection circuit for an optical disk conprising:
~a tracking error detegH Ck it including split detectors for obtaining
a tracking error si gnTﬁa.zgopt 2041 Track k according to claim1l and a
broad-band differential anplifier fau Q ttingoe ﬁ&kferential conponent .
bet ween detected signals fromthg '

'Sectdr' address

/,)"'z : 202 Sector : Ny |
303 Secor adress regon 204 Data region 201 Track

[
\

td
'l

* Track structure of a reéording/ repro'duction
option disk o



tors as a tracking error ~detection circuit; ~an envel ope detection -

- ckrcuit including a high pass filter for extractlng a high frequency
conmponent of the tracking error signal, a full-wave rectifier for. applylng
fullI'-wave rectification to the high frequency conponent, a first | ow pass
fi{ter for extracting a | ow frequency fluctuation conponent of the

full -wave rectified high frequency connqﬂgpt ~and a first conparator for
~conparing the low frequency fluctuation conponent and a reference vol tage
to output an ID envel ope signal; ~a polarity detection circuit including
-~ a second low pass filter for extracting a second | ow frequency conpo- nent
fromthe tracking error signal, a third |ow pass filter for extracting a-
third | ow frequency conponent : ' S

a o
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_
< ]
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o™~N

¢ 2

03 -Sector address reg
Address pi
2(06
Schematic diogram of .conventional sector .address

Data region
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et
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I
2

0 Light spot
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®® 00

204 Data region
Recording mark o4
207N
 Groove

Zogmd
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t he

band width than that of the

fromthe tracking error Signal,

‘third |l ow frequency cdnponent_having a smal l-er

65 -
"second | ow frequency conponent,

'P14861
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Address blocks (16, 17, 13 and 19) where identifiable
information including address numbers (13) and redundant order
numbers (14) is recorded are provided in a selector address area
(5), and are grouped in pairs. The address groups are staggered
with radial pitches of about a half track pitch along the ceater line
.of the track (2).
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