P13282P0O SPECI FI CATI'ON AN OPTI CAL DI SK AND AN OPTI CAL DI SK RECORD-

I NG REPRODUCTI ON DEVI CE 5 FI ELD OF THE | NVENTI ON The present invention
relates to an optical disk and an optical disk recording/reproduction
device. Specifically, the present invention relates to an optical 10

di sk in which sector address information pit arrays are di sposed B3&364H0
| and tracks and groove tracks in a wobbl ing manner, and an opti cal
di sk record- ing/reproduction device for such an optical disk. 15

PRI OR ART Optical disks have excellent renovability/portability and random -
access performance and therefore have SERUIFEECATION] a broader range of
applications in various information equrpment frrerds, 20 e.g., persona
conputers. As a result, there has been an increasing demand for increasing
the recordi ng capaci ANt a0PTICAIOPIDESK CANES. ARSWORTIOAL obiS®| HREGRHRD-

;ﬁg$;¥grzecfgr£héNgﬁgggépﬁgﬁ@ggﬁeﬁéﬂghﬁrecord|ng and reproduction of data.

FIELD OF THE INVENTION ' _
The present invention relates to an optical disk

and an optical disk recording/reproduction device.
Specifically, the present invention relates to an optical
10 disk in whiéh sector address information pit arrays are
disposed between land tracks and groove tracks in a
wobbling manner, and an optical disk record-
ing/reproduction device for such an optical disk.

15  PRIOR ART
Optical disks have excellent
removability/portability and random access. performance
and therefore have been acquiring a broader range of
applications in various information equipment fields,
20 e.g., personal computers. As a result, there has been an
increasing demand for increasing the recording capaci-
tance of optical disks. Rewritable optical disks require
sector-by-sector management of recording and reproduction
of data. Therefore, in the production of such disks,
25 address information for each sector is often formed in
the form of pits while guide grooves are formed for
tracking control purposes. In currently prevalent
rewritable optical disks, concave and convex tracks of 1 '
- 1.6 pm (each width accaunting for about 50%) are formed
30 in a spiral shape on a disk substrate. A thin film
composed of a recording.material (e.g., Ge, Sb, and Te in
the case of phase-change type optical disks) is formed on
the surfacelof the tracks by methods such as sputtering.



25 address information for each sector is often formed in the form of

pits while guide grooves are fornmed for fracking control purposes. In
currently prevalent rewitable optical disks, concave and convex tracks of
1- 1.6 [err]m (each width accounting for about 50% are fornmed 30 in a

spiral shape on a disk substrate. A thin filmconposed of a recdl@HA8ZPO
material (e.g., Ge, Sh, and Te in the cage-of phase-change type optical
di sks) is formed on the surface of the tracks by nethods such as
sputtering. P13282PO -2- The di sk substrate is nmass-duplicated in the

form of sub- str@h@SdQ&kp@iwew@@ai@,maﬁg-ddmwéma.ustwa)ebfmwhshb-
formed froma naster  disk i ch_concave roo% and glts or sect

addr esses and thﬁtFPF@san P YGRTPoRRie. ste ht PP Y ich
optical disks haysngothedabeot « Gidfd i@y aigk inawhigh cbﬁazﬁlvesgi:'adVQEEdndn

ei ther a concave_trac convex.track wt r.edet erm ne ecor
power so as to fB?‘%’F ?:Ess%%t?ﬂeacf%ﬁ%?%gaq%'ﬁ}gﬁ%eewergg nﬁa 18¢-
informati org andiagl iagltidtetanbéam. For optical disks having the above
configuration, a light beam is radiated on either a
concave track or a convex track with a predetermined
recording power so as to form marks on the recording
film, thereby recording information, and a light beam is
10  radiated on either a concave track or a convex track with
a predetermined reproduction power so as to detect light
reflected from the recording film, thereby ’reproducing

information.

15 In recent years, the capacity of information data
dealt with in various fields has further increased, so
that optical. disks are also desired to have increased
capacity. Although it is possible to increase the
recording density by narrowing the width of each track

20 (hereinafter referred to as the "track pitch"), it is
necessary to reduce the track pitch to 1/2 of the conven-
tional track pitch in order to realize a recording
density twice as high as the conventional recording
density. However, any production method would have a

25 large difficulty in forming a stamper having convex and
concave tracks with a stable width which is a half of the
track pitch and to duplicate such a disk. On the other
hand, there has been proposed a method for increasing fhe
recording density by reco'fding/ reproducing information on

30 both the concave tracks and convex tracks. According to
this method, a recording density twice as high as the
conventional recording density can be realized without
changing the width of the concave and convex tracks.



10 radi ated on either a concave track or a convex - -track with a
predet erm ned reproducti on power so as té detect light reflected fromthe
recording film thereby reproducing information. 15 In recent
‘years, the capacity of information data dealt with in various fields has
further increased, so that optical disks are also desired to hawa3282prP0

I ncreased capacity. Al though it is pesgible to increase the recording
density by narrowing the width of each track 20 (hereinafter referred to
as the "track pitch"), it is necessary to reduce the track pitch to 1/2 of

the conven- tional trackepi {:ﬁ& é%gréjfro(#&éagﬁldizﬁ%saiﬁﬁ&ghngngggﬁlthon
tw ce as high as the conventional-Tecordl ng density. wever, any
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convex tracks. According to this nethod, a recording defisity twce as high
as the conventi of¥P PEc8Fdendagersiteprspid therefere w2t ROUPLEKaAPAFrhe

width of the congake apHer@R¥LE,! AACKAtermediate address method has been
proposed in which addresses are formed so as to be on
both a concéve track and a convex track of the optical
10 disk (Japanese Léid-Open Patent Publication No. 6-
176404). ' According to this method, each address on the
disk is provided so as to be centered around a boundary
line between a convex track and a concave track, with a
width substantially equal to that of the concave track,
15 so that the concave track and the convex track share the
same address. As a result of this, cutting of the master
disk can be facilitated. In this case, however, two
tracks are present for the same address when viewed from
the recérding/reproduction device, and therefore it is

20 necessary to clearly distinguish between them somehow.
Hereinafter, a conventional optical disk and a
conventional obtical disk recording/reproduction device
based on the above-mentioned intermediate address method

25 will be described with reference to the figures.

Figure 38 is' a schematic diagram showing a
conventional optical disk'having a sector structure. In
Figure 38, 200 denotes a disk; 201 denotes a track; 202

30 denotes a sector; 203 denotes a sector address region;
and 204 denotes a data region. Figure 39 is a magnified
view of a sector address region and a schematic diagram
showing a conventional intermediate address. In Fig-



P13282P0O -3- In the case of optical disks in which information is recorded
on both convex and concave tracks, providing sector addresses for

i dentifying sectors separately for each track would require formng two
addresses ar concave 5 tracks at the sanme tinme, which would require the
use of two or nore |aser beans and therefore a conpl ex appara- tp33282P0
Therefore, an internedi ate address nethod khas been proposed in which
addresses are formed so as to be on both a concave track and a convex track
of the optical 10 di sk (Japanese Laid-Open Patent Publication No.

6- 176404). Accoyflnggt Ozbgi aegskggdaa‘q%%sa LSS Y [ dieX +& 8%8%&§ed
so as to be centerad- afoiind a boundary 1ine Betwden a convex track an
concave track, wnabks:wi208h densstest &algirpoyguairack ha09 oflenipdesorcal/@nd.

track, 15 SO %p?&kghgnﬁ?giavgehaegg ?n?%ggﬁagpg%qx track share the sane

address. As a result of t cutting o ster disk can be .
facilitated. In this case, however, two tracks are present for the sane

address whef) viewed fromjerein, the groove track 208 and the land
| .tréck 209 have the same track pitch Tp. Each address
pit 206 is disposed so that the center thereof is shifted
by Tp/2 along the radius direction of the disk from the
center of the groove track 208.
10

Figure 40 is a block'diagram showing the conven-
tional tracking control and the signal processing of

reading signals on an optical disk.

15 - Reference numeral 200 denotes a disk; 201
denotes a track; 210 denotes a light spot; and 211
denotes a disk motor for rotating the disk 200. Refer-
ence numeral 212 denotes an optical head for optically
reproducing signals on the disk 200. The optical

20 head 212 is composed of a laser diode 213, a collimate
lens 214, an object 1lens 215, a half mirror 216, a
photosensitive section 217, and ' an actuator 218.
Reference numeral 220 denotes a tracking error signal
detection section'for detecting a tracking error signal

25 indicating the amount of dislocation between the light
spot 210 and the track 201 along the radius direction.
The tracking error signal detection section 220 is
composed of a differential circuit 221 and a LPF (Low
Pass Filter) 222. Reference numeral 223 denotes a phase

30 - compensation section for generating a drive signal for -
driving the optidal head from a tracking error signal;
224 denotes a head driving section for driving the
actuator 218 in the optical head 212 in accordance with



t he recording/reproduction device, and therefore it is 20 necessary to
clearly distinguish between them sonehow’ Hereinafter, a conventi onal
~optical disk and a conventional optical disk recording/reproduction device
‘based on the above-nentioned internediate address net hod 25 will be
described with reference to the figures. Figure 38 is a schenmati 218R28gPam
showi ng a conventional optical disk havibg-a sector structure. In Figure
38, 200 denotes a disk; 201 denotes a track; 202 30 denotes a sector;
203 denotes a sector address region; and 204 denotes a data region. Figure

39 is a magni fiednXi QWiQk &RHEHI 296 genoted Oéhaaﬁdi‘t%ﬁe'&t:‘dﬁlcﬂ afHAM

showi ng a conventional i nternedi ate address. | g- O -4- ure

39, 206 denotes Signals prem; tfz@mlerem%@sré%w&@@tmk%17r20%2®edﬁn%‘ge%
groove track; 208 anot&sm %dzo%lterraﬁ%ec%&@ﬁéerdﬁﬁ@&@ﬁtﬂn | GteSAOtende

Herein, the groove track 8 and | and track 209 have_the sane
track pitch Tp. between gigrs of a reproduced signal; 227 is a data slice

5 section for digitalizing the reproduced signal at a
predetermined slice level; 228 denotes a PLL (Phase
Locked Loop) for generating a clock which is in
synchronization with the digitalized signal; 229 is an AM
detection section for detecting AMs (Address Marks); 230

10 is a demodulator for demodulating the reproduced signal;
231 denotes a switcher for separating the demodulated
signal into déta and an address; 232 is a CRC (Cyclic
Redundancy Check) determination section for determining
errors in the address signal; 233 is an error correction

15 section for correcting errors in the data signal; 234
denotes an address reproduction section composed of
elements 225 to 232; and CRC is an error detection code
which is generated from an addi:ess number and an ID
number.

20

First, positioning control is performed along the
focusing direction of the light spot 210, but the de-
scription of general focusing control is omitted.

25 Hereinafter, the tracking control operation will
be described. Laser light radiated from the semiconduc-
tor laser diode 213 is collimated by the collimate
lens 214, and is converged on the disk 200 via the object
lens 215. The laser light reflected from the disk 200

30 returns to photosensitive sections 217a and 217b via the
half mirror 216, whereby the distribution of light amount
is detected as an electric signal, which is determined by
the relative positions of the light spot 210 and the



pit 206 is disposed so that the center thereof is shifted by Tp/2 along the
radi us direction of the disk fromthe center of the groove track 208. 10
Figure 40 is a block diagram showi ng the conven- tional tracking contro

and the signal processing of reading signals on an optical disk. 15

Ref erence nuneral 200 denotes a disk; 201 denotes a track; P1G282Fa es
a light spot; and 211 denotes a disk mobor for rotating the disk 200.

Ref er- ence nuneral 212 denotes an optical head for optically reproducing

signals on the disk 200. The optical 20° head 212 is conposed of a
| aser diode 213, téaEﬁ'bbﬂab%'ﬁﬂé;éEék a“rﬂﬂéﬂé L&ss 8%5uéiéyﬂéh@1fﬁei
216, a photosensitiv section and act uat or Ref er ence

‘nuneral 220 deno@égiéeflrMF‘H$'é$?—'5iV%|%‘Flw A TaRnk 2178, pokragkirgi ng

a tracking erroregigpal s¥gnal i1yl Qﬂﬂé&é&eb@ma&e@ha@sl acaaieeebeh&een
the |light spot 210 and the track 201 along thé radius direction.

tracking error sPgiHEeRethe i Bhotosensitiye | seebipBscdldp £nd fzf]glbenPYal
circuit 22lgand aebRE OfowHassiftéientidl2ciRehieteree wr@ktﬁé@tﬂe@oaes

a phase 30 C°Ergvevﬂ%%é&ﬁgnégcééggoﬁoéfggﬁ gi}fggreng Xes IggaiII by means
of the LPF 222, In order to ensure that the light
spot 210 follows the track 201,'a drive signal is gener-
ated in the phase compensation section 223 such that the

10 tracking error signal becomes O (i.e., the photosensitive
sections 217a and 217b have the same light amount distri-
bution), 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.

15 ‘ "

On the other hand, when the 1light spot 210
follows the track 201, the amount of reflected 1light
reduces at the recording marks 207 and the address
pits 206 on the track owing to interference of light,

20 thereby lowering the output of the photosensitive sec-
tion 217, whereas the amount of reflected light increases
where pits do not exist, thereby increasing the output of
the photosensitive section 217. The total light amount

. of the output of the photosensitive section corresponding

25 to the recording mark 207 and address pits 206 are
derived by the addition circuit 225, led through the
waveform equivalent section 226, and digitalized at a
predetermined slice level at the data slice section 227,
i.e., converted into a signal sequence of "0” and "1",

30 Data and a read clock are extracted from this digitalized
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 external processing.
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driving the optical head froma tracking error signal; 224 denotes a head
driving section for driving the actuator *218 in the optical head 212 in
accordance with P13282PO -5- the drive signal; 225 denotes an addition
circuit for signals fromthe photosensitive section 217; 226 denotes a
wavef orm equi val ent section for preventing interference between pigrg2eb a
reproduced signal; 227 is a data slice-57 -~ section for digitalizing the
reproduced signal at a predeterm ned slice |level; 228 denotes a PLL (Phase
Locked Loop) for generating a clock which is in synchronization with the .

digitalized si ; 9.] [ . far ctd .
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section for determning errors in the dddress s al 'S an error

correction 15 ‘tateeden fQn ther ethery kands sifn the MMt detiegtdion osac-
5 tion 229 detects an AM signal for identifying the address

portion 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 CRC determination section 232 determines whether or

10 not the address signal which has been read includes any
errors; -if no error is included, the address signal is
output as address data.

Figure 41.shows the states of a reproduced signal

15 (RF signal) and a tracking error signal (TE signal) when
the light spot 210 passes the sector address region 203

in the above-described configuration. Although the light

spot 210 is located in the center of the track in the

data region 204, a drastic dislocation occurs between the

20 light spot 210 and the address pits 206 immediately after
the light spot 210 enters the sector address region 203,
thereby greatly fluctuating the level of the TE signal.

The 1light spot 210 cannot rapidly follow the address

pits 206 but gradually comes closer to the address

25 pits 206, as indicated by the broken 1line. However, .
since the sector address region 203 is short, the data
region 205, which is a grooved region,'is reached before

the 1light spot 210 manages to completely follow the
address pits 206, so that a tracking control is performed

30 so that the off-tracking Xadr state is eliminated in the
grooved region. Moreover, since a portion of the light

spot 210 is on the address pits 206, an RF signal as

shown in Figure 41 is obtained. The RF signal ampli-



denotes an address reproduction section conposed of elenents 225 to 232;
and CRC is an error detection code which'is generated from an address
nunber and an I D nunmber. 20 First, positioning control is perforned al ong
the focusing direction of the |ight spot 210, but the de- scription of
general focusing control is omtted. 25 - Hereinafter, pp8282P0
tracking control operation will be descrgbed. Laser light radiated fromthe
sem conduc- tor |aser diode 213 is collimated by the collinmate | ens 214,
and is converged on the disk 200 via the object |lens 215. The |l aser light

reflected from t [ ..ref ] { qg&%t'.v %ﬁéilﬁﬁ a
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i sk, In the coly opaafPEbefpdsgllas the HISEAREE plcohbltatube " 4ilF
increases as the distance becomes smaller. '

5
However, in accordance with the sector address
having the configufation shown in Figure 39, the distance
between the light spot and the address pits may also vary
in the sector address region in the case where the center
10 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, although the amplitude of the reproduced
signal in the address pit region would increase if the
light spot shifted closer to the address pits, the
15 amplitude of the reprodqced signal in the address pit
region would decrease if the light spot shifted away from
the address pits, thereby resulting in an insufficient
reading of the address.

20 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
not indicate the actual track offset amount, occurs in
the tracking error signal. Since the tracking control is

25 performed by employing such a tracking error signal, a
tracking offset occurs after the light'spot paéses the
sector address section.

There is also a problem in that, since the same
30 address pits are allocated to a land track. and its
adjoining groove track, it is impossible to identify
whether or not a track which is currently being followed

is a land track or a groove track.



di vi ded photosensitive sections 217a and 217b, a tracking error signal is
‘detected by detecting a difference betweeri the photosensitive sections 217a
-and 217b by 5 means of the differential circuit 221 and extracting a

| owfrequency region of the differential signal by nmeans of the LPF 222.

In order to ensure that the light spot 210 follows the track 201 piB2b2pce
signal is gener- ated in the phase conpegsation section 223 such that the
10 tracking error signal becones 0 (i.e., the photosensitive sections
217a and 217b have the sane |ight anount distri- bution), and the actuator

218 is noved by the head;driyi s@ct ] | _ﬁ§§¥§g§#§e ] dgj ye
si gnal , thereby-controllfﬁg‘%ﬁgppégit#%% %§ﬁ¥ﬁ£ obj ect enéﬁ%%gﬁ&%g C%h¥he
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out put of -t he ph8egsersaddresseciions such hetedosufdighenh repdiag eft ed

light incresses whargsBi 559818 Wue s lordIGRPbEFdeas Radube-havthaf
t he photosensitive section 217. The total |ight anmount of the output of the

phot osensi tive sEEBPbANGoOfESsSnAREer Passing a sector address is re-
duced, the optical disk further enabling identification _

of land tracks and groove tracks, and an optical disk
recording/reproduction device for such an optical disk.
10 _ _ '
DISCLOSURE OF THE INVENTION
An optical disk according to the present inven-

tion includes a first track having a spiral shape and a
second track having a spiral shape, the first track and
15 the second track adjoining each other, and information
being recorded on or reproduced from the first track and
the second track. The optical disk includes an address
region including a first address block formed so as to be -
on both the first track and the second track adjoining
20 the first track on an inner periphery side, and a second
-address block formed so as to be on both the first track
" and the second track adjoining the first track on an
outer periphery side.

25 In one embodiment, the optical disk is a
land/groove recording/reproduction type including a
plurality of sectors having a sector address region and
a data region, wherein the sectof address region includes
a plurality of address blocks, at least two of the

30 plurality of address blocks that adjoin each other along
a circumference direction being disposed so as to be
shifted toward 6pposite sides with respect to a track
center, and each of the plurality of address blocks



25

addition circuit 225,

to the recording mark 207 and address pits 206 are derived by the

| ed through the waveform equi val ent section 226, and

digitalized at a predeternined slice |evel at the data slice section 227,
converted into a signal sequence of "0" and "1". 30 Data and a

read clock are extracted fromthis digitalized signal by the PLLP23282FPoe
denodul at or
converts it

i.e.

P13282PO - 7-

230 denodul ates the recordeddata which has been nodul at ed,
into a data format which allows external processing.
I f the denpdul ated data is a signal in the data region, the

errors in the daiﬁcfxr&eéorv{j'e\ﬁ{ﬁf’ kR el héeé{:éi‘r SRFESL | P HRHE | @n %&?tlon

whereby a data signa
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blocks from one another.

In one  embodiment, the at least two address
blocks that adjoin each other are located so as to be
shifted from the track center, toward an inner periphery
side or an outer periphery side, by about a half of a
track pitch along a radius direction.

In one embodiment, the portion indicating the
address number has a data pattern which is common to the
plurality of address blocks within the same sector
address region.

In one embodiment, each of the plurality of
address blocks has non-pit data in a beginning portion
and an end portion thereof.

In one embodiment, the length of the non-pit data
is larger than a disk rotation accuracy of a laser
cutting process in the production of a master disk.

In one embodiment, the first one of the piurality
of addreSs blocks includes a reproduction clock
synchronization signal portion which is longer than a
reproduction clock synchronization signal portion of any
other address block.

In one embodiment, the sector address region
includes a block composed of information not related to

and

sed
er



10 not the address signal which has been read includes any errors; if no
error is included, the address signal is output as address data. Figure 41
shows the states of a reproduced signal 15 (RF signal) and a tracking
error signal (TE signal) when the |ight spot 210 passes the sector address
region 203 in the above-described configuration. Al though the |iph828g®0
210 is located in the center of the tradl i-n the data region 204, a drastic
di sl ocation occurs between the 20 | i ght spot 210 and the address pits
206 immedi ately after the light spot 210 enters the sector address region

208, ther eby g.reF’ltléyi:F HEL AL 80 r@f'@ﬂé'a%ré%é J&\ﬁédﬂga' and Néné | B{bcR POt
210 cannot rapidly follow the address pits 206 but gra ual Iy cones cl oser
to the address 25s digppsedoso &8 italiket shiffedhfrpmoikhe ItTRCK cepbtRYer,

since the sector¢ggargsan eghlr 2Q3iHHie/ {188 HAtanT Bty ZL?ériﬂ‘ﬁ'éE i's
a grooved region, Is reached before the |Iight spot 210 manages to .

conpl etely fol | o%4®e R¥dPESRLIa shab, oo & Heragk t PAERhNGLewE: | Tadius
per fornmed 3 8Prébeiohhe off-tracking Xadr state is elimnated in the
grooved regi on. Moreover, since a portion of the Iight spot 210 is on the
address pits 206, an RF signal as shown in Figure 41 is obtained. The RF

signal anpli - in one embodiment, an interspace is provided,
along the circumference direction, between the at least
two address blocks that adjoin each other.
10 '

In one embodiment, in the sector address region,
the address blocks are located along the circumference
direction in such a manner that phases of pit patterns
constituting the address blocks match each other on both

15 sides of one track.

An optical disk recording/reproduction device for

an optical disk of a land/groove recording/reproduction

"type according to the present invention includes a

20 plurality of sectors having a sector address region and
a data region, wherein the sector address region of the
optical disk includes a plurality of address blocks, at

least two of the plﬁrality of address blocks that adjoin

each other along a circumference direction being disposed

25 so as to be shifted toward opposite sides with respect to
a track center, and each of the plurality of address
blocks includes a portion indicating an address number

for identifying the plurality of sectors from one another

and a portion indicating an ID number for identifying the
30 plurality of address blocks from one another within the
sector address region. The recording/reproduction device
includes an optical head for radiating a light beam on

the optical disk and receiving light reflected from the



P13282P0O - 8- tude Aadr varies in accordance with the distance between the
light spot 210 and the address pits 206. Specifical- |y, Aadr decreases as
t he di stance becones | arger, and increases as the distance becones smaller.
5 However, in accordance with the sector address having the configuration
shown in Figure 39, the distance between the |light spot and the ad3dr82¥0
pits may also vary in the sector addresslZegion in the case where the
center 10 of the Iight spot is dislocated fromthe center of the track
in the data region. As a result, there is a problemin that, although the

T the 1 ght sporbERCRTad LT Bty 1% The i oee” spronupRdl §RahAY, ahdiagese

if the light spof's oser to S, : It ude
of the reproducedddrgasl sionak arporedugtionr egegtimul dogecreaddngl the

Toht_spot shif!gdagugl B cafiILRsS 1 ! Rumbbf’ GRkn’ G¥ddUbirY e
insufficient rea |ng of the address. ] .
sector address of the optical disk.
5
In one embodiment, the optical disk record-
ing/reproduction device further includes an address
correction section for correcting the address number
which is read from each address block in accordance with -
10 the ID number by employing a signal indicating land

reproduction or groove reproduction.

In one embodiment, the optical disk record-
ing/reproduction device further includes a memory for
15 storing the address number read by the address signal
reproduction section as associated with the ID number
read by the address signal reproduction section, a
comparator for comparing two or more address numbers
respectively associated with two or more specific ID
20 numbers against each other so as to detect whether or not
the two or more address numbers match each other, and a
judgment section for determining whether a track on which
the light beam for reproduction is a land track or a
_ groove track based on an output of the comparator.

25 '

It is preferable that the optical disk record-
ing/reproduction device further includes an address
correction section for correcting the address number
stored in the memory in accordance wifh the ID number.
30

In one embodiment, the optical disk record-
ing/reproduction device further includes a tracking'efror
signal detection section for detecting'a tracking error



20 There is also a problemin that, since the Iight spot is

di slocated fromthe address pits in the sector address region, a |large
fluctuation i.n | evel, which does not indicate the actual track offset
anount, occurs in the tracking error signal. Since the tracking control-is
25 performed by enploying such a tracking error signal, a trapiBns2ro

of fset occurs after the light spot . passas3the sector address section. There
is also a problemin that, since the sanme 30 address pits are allocated
to aland track and its adjoining groove track, it is inpossible to

track of & or oovELopan, 1dIBRIstD £ 100 FHOREE, bEEBEL el IRhuced 7"
probl ems, the préseck andent ldghftaspart,olf driming gensratidimgsentbpni far
Chal TANr%, o LopEhatdULgs: L gude! BUASICL: b oSN PLHIESS, Sp 20
reduced and t he address block of the sector address region, an outer
5 periphery value sample/hold section for sampling and
holding the levels of the tracking error signals for the
address blocks disposed on an outer periphery side in
synchronization with the gate pulse signal, an inner
periphery value sample/hold' section for sampling and
10 holding the levels of the tracking error signals for the
address blocks disposed on an inner periphery side in
synchronization with the gate pulse signal, a differen-
tial circuit for obtaining a difference between a value
in the outer periphery wvalue sample/hold section and a
15 value in the inner periphery value sample/hold section:
a gain conversion section for converting an output of the
differential circuit into a signal having a predetermined
level, and a tracking offset correction circuit for
performing a tracking correction using an output from the
20 "gain conversion section.

In one embodiment, the optical disk record?.
ing/reproduction device further includes a reflected -
light amount signal detection section for detecting the

25 amount of reflected light from the optical disk, a timing
generation section for generating a gate pulse signal
synchronized with each address block of the sector
address region, an outer periphery' value sample/hold
section for sampling and.holding the signal levels of the

30 reflected light for the address blocks disposed on an
outer periphery side in synchronization with the gate
pulse signal, an inner periphery value sample/hold
section for sampling and holding the signal levels of fhe



tracking offset after passing a sector address is re- duced, the optical

di sk further enabling identification of |and tracks and groove tracks, and
an optical disk recording/reproduction device for such an optical disk. 10
DI SCLOSURE OF THE | NVENTI ON An optical disk according to the present inven-
tion includes a first track having a spiral shape and a second tpagkskaoi ng
a spiral shape, the first track and 15 14 the second track adjoi ning each
ot her, and information being recorded on or reproduced fromthe first track
and the second track. The optical disk includes an address region including

a first address plpf éﬂcé%nﬂgﬁfe Ford OchE ARARALL Wibdid SHiLpaCkatRs B

second track adjoinin first track on an 1 nner per ery s
and a second adcﬂcfé%%rbpggkphéifﬁe@lsiﬁ adnt sysehserdgaticon witht theaated

the second track;gfiQi %‘ ggatlhe Al 'aitfftefz%h::.%ll aElPHﬁﬂ: RSP PBBEXinAG £°

In one enbodinent, ical disk 1s roove

recordi ng/ repr oo%l—:ff%?ﬁn@?pbetWﬁéPuél plue p‘]‘%f#%l Hlyt £ outex Perirhera
sector addreess Ieg1e8 S&fpPe ARbed " 88ELTonWaABEEN v GeS @ i3I RS Sifkss ON
includes a plurality of address bl ocks, at |east fwo of the
periphery value sample/hold section, a gain conversion
section for converting an output of the differential
circuit into a signal having a predetermined level, and
a tracking offset correction circuit for performing a
10 tracking correction using an output from the gain

conversion section.

Another optical disk according to the present

invention includes a first track haﬁing a spiral shape

15 and a second track having a spiral shape, the first track
and the second track adjoining each other, and informa-

tion being recorded on or reproduced from the first track

and the second track, wherein the optical disk includes

an address block formed so as to be on both the first

20 track and the second track, and a track identification
mark formed on either the first track or the second

track.

In one embodiment, the address regions are

25 located in accordance with a CAV format or a ZCAV (ZCLV)
format.

Another optical disk according to the present

iﬂ#éﬁfion includes a first track having a spiral shape

30 and a second track having a spiral shape, the first track
and the second track adjoining each other, and informa-

tion being recorded on or reproduced from the first track

and the second track, wherein the optical disk includes



30 plurality of address bl ocks that adjoin each other along a
-circunference direction being disposed so as to be shifted toward opposite
sides with respect to a track center, and each of the plurality of address
bl ocks P13282PO - 10 - includes within the sector address region a
portion indicating an address nunber for identifying the-pluraliP18282P0
sectors fromone another and a portior ilBdicating an | D nunber for
identifying the plurality of address 5 bl ocks from one another. In one
-enbodi nent, the at |east two address bl ocks that adjoin each other are

| ocated so as t%r@?é&l‘éé&‘} QJH GRe1 Eﬁ'éqﬂ‘ﬁ Sﬁ”&ﬁ&re&@."‘ﬁiécﬁ”fbﬂﬂé& so as
peri phery 10 an o peri by about of a track

pi tch al ong aI%ﬁﬂLkﬁd??e@@?@nth¢nfbﬁéteﬁﬁéﬁknéﬁﬁ tPﬁe%@ﬂQﬂQN¥ﬁ49ﬁ(xﬁﬁ%g

the address nunmbereiiagt atf'é‘él@ P@éﬁ@ifléé@tian' RagRMBEmEd e sk to be on

plurality of address bl ocks wthi he sanme sector address region,
both the first track and the second track adjoining the

5 first track on an inner periphery side, and a second
track identification mark formed so as to be on both the
first track and the second track adjoining the first
track on an outer periphery side, wherein the first track

" identification mark and the second track identification
10 mark are identical.

Another optical disk according to the present
invention includes a first track having a spiral shape
and a second track having a spiral shape, the first track

15 and the second track adjoining each other, and informa-
tion being recorded on or reproduced from the first track
and the second track, wherein the optical disk includes
an address region including an address block formed so as
to be on both the first track and the second track, and

20 a track identification mark formed in a control informa-
~tion region of either the first track or the second
track. '

The optical disk recording/reproduction device is

25 an optical disk recording/reproduction device capable of
recording information on and reproducing information from

one optical disk according to the present invention, and
includes track designation means for selecting the first

track or the second track for which information is to be

30 recorded, and track identification mark reproduction
means for reading a track identification mark, wherein

the track identification mark reproduction means reads

the track identification mark of a currently reproduced



I n one enbodi nent, each of the plurality of address bl ocks has non-pit data
I n a beginning portion 20 and an end portion thereof. In one enbodi nent,
the length of the non-pit data is larger than a disk rotation accuracy of a
| aser cutting process in the production of. a master disk. 25 In one

enbodi nent, the first one of the plurality of address blocks Pig28de® a
reproduction clock synchronization si-gri® —portion which is |longer than a
reproduction clock synchroni zation signal portion of any 30 ot her
address bl ock. In one enbodi nment, the sector address region includes a

bl ock conposed of..LRn{f.0 tJ . rel R - -
I dentification o%r%ﬁ{é éalg%r%és)ésh%ﬁf éeéfsﬁ{e:g: t ﬁgt&l%%%%%gg&cgé%ggg%gtgsb?o
be shifted from ektherathecéhrst, tragkr ¢rarthenmecond i pragk dependingnon

outer periphery Ghdenebyo2balt #nbaldrath addriGke RidEibR! Rtk 21 & 2gklSent
so as to output a track identification signal, and the
5 track designation means switches between selecting the
first track and selecting the second track in accordance
with the track identification signal.

The optical disk recording/reproduction device is
10 an optical disk recording/reproduction device capable of
recording information on and reproducing information from
one optical disk according to the present invention, and
includes track designation means for selecting the first
track or the second track for which information is to be
15 recorded, address reproduction means for reading the
first address block and the second address block formed
so as to be on the first track and the second tfack
adjoining the first track, and track identification means
for identifying a currently reproduced track to be either
20 the first track or the secoﬁd track based on the first
address block and the second address block reproduced by
the address reproduction méans, wherein the track
identification means identifies the currently reproduced
track to be either the first track or the second track
25 based on a difference between the two addresses repro-
duced by the address reproduction means so as to output
a track identification signal, and the track designation
means switches between selecting the first track and
selecting the second track in accordance with the track

30 identification signal. '

The optical disk recording/reproduction device is
an optical disk recording/reproduction device capable of



5 direction. In one enbodinent, an interspace is provided, along the
circunference direction, between the at |east two address bl ocks that

adj oin each other. 10 I'n one enbodi nment, in the sector address region, the
address bl ocks are | ocated along the circunference direction in such a
manner that phases of pit patterns constituting the address bl ocki3282PD
each other on both 15 si des of one-td&ck. An optical disk
recordi ng/ reproducti on device for an optical disk of- a | and/ groove
recordi ng/ reproduction type according to the present invention includes a

20 plurality %céf&i@%?ﬁﬁfn{&ﬁé o th?ﬂ?%fé&ué?ﬂgfﬁfaﬁmétg%gfrom

regi on, wherein the sect dress region o e optical disk Includes a
plurality of addPRe<LBtiek digk |aceardirg ofo tthe PrRent \inventiprssand
bllocks that adj of fcfgddls Ot HEcK %éééc;ﬂ%ﬁaﬂéﬁ Und £ & NESr dbd B&Et Phg PEREIEirst

di sposed 25 so as to be shift oward opposite sides with respect to a
track center, antFaQePHftheSeFRRG tE3CH IRk Ihieh pinteesmatirngls go be

portion ing catifdcardaddr egackURINGIF et fahPe reprRidticlidn Wéans
sectors from one anothet, and_ 2, port i 9. L09LGaL98, 200 WIBEl 10 og to
i dentifying the g
be on both the first track and the second track adjoining
the first track, and track identification means for
identifying a currently reproduced track to be either the
10 first track or the second track based on two track
identification marks . reproduced by the track
identification mark reproduction means,
wherein the track identification means identifies the
currently reproduced track to be either the first track
15 or the second track based on a difference between the two
track identification marks reproduced by the track
identification mark reproduction means, so as to output
a track identification signal, and the track designation
means switches between selecting the first track and
20 selecfing the second track in accordance with the track
identification signal.

~ It is an optical disk recording/reproduction

device capable of recording information on and reproduc-

25 ing information from one optical disk according to the
present invention, and includes track designation means

for selecting tne first track or the second track for

which information is to be recorded, data reproduction

means for reading a track identification mark provided in

30 the control information region, track polarity
determination means for determining the polarity of a
reproduced track, and track selection signal correction

means for correcting a track selection signal from the



30 plurality of address blocks from one another within the sector
address region. The recordi ng/ reproduction device includes an optical head
for radiating a |light beamon the optical disk and receiving |ight
reflected fromthe P13282PO - 12 - optical .disk so as to output a
reproduced signal, and an address signal reproduction section forpigsghpg
t he address nunber and the | D nunber whefpgreproducing the sector address of
the optical disk. 5 In one enbodinment, the optical disk record-
i ng/ reproduction device further includes an address correction section for
correcting the aqdress number which is read.frome hagd ess bIo%ﬁin
Secordance w th F5eck (qREREa R madnbry MopEaTes Ok AREED FePridic thon,
reproduction or geamsaremmaﬂhmésomhehtrnmkemﬁedtmEmCatﬁba(maﬁmaindmﬁe
record- ing/repr g é n i.ce f.urth cI‘qu [ [ ring
the address nunb e 9 i%%/%?atdiﬂpe nge%l &n Enl® g8p¥oz‘18ct}.gn of° tt%
optical dlSk is started, the track polarity determination
5  means determines whether the selection of tracks is
' correct or not based on the track identification mark of
the reproduced track and the track selection signal from
the track designation means so as to output a track
polarity determination signal, and the track selection
10" signal correction -means corrects the track selection
signal from the track designation means based on the
track polarity determination signal so as to select the

first track or the second track.

15 In one embodiment, a method for identifying a
track on the optical disk according to the present inven-
tion is characterized in that a plurality of address
blocks provided within one address region are read in
order to detect whether or not at least two address

20 blocks match each other, thereby identifying a currently
reproduced track to be either 'Ehe first track' or the
‘'second track.

In accordance with the above-mentioned constitu-
25 tion, sector addresses having address blocks which are
disposed so as to wobble with respect to the center of
each track along the radius direction are provided. As
a result, insufficient reading of address signals due to
tracking offset can be reduced and the tracking offset

30 after passing a sector address can be reduced.

Moreover, it is possible to identify a currently
reproduced track to be either a land track or a groove



reproduction section as associated with the ID nunber read by the address
signal reproduction section, a conparator for conparing two or nore address
nunbers respectively associated with two or nore specific ID 20 nunber s
agai nst each other so as to detect whether or not the two or nore address
nunbers match each other, and a judgnent section for determ ni ngPM32BRPO a
track on which the |ight beamfor reprodctdion is a |and track or a groove
track based on an output of the conparator. 25 It is preferable that the
optical disk record- ing/reproduction device further includes an
address correctipp.sgction for correcting the address nunber stored in the
‘menory in accordance with the I D nunber. 30 In one enbodi nent, the opti cal
di sk record- ing/reproduction device further includes a tracking error

signal detection sectiongfipEndehérd] N2 {4 apksBEbee’ Yo debdde82RO ofd3 -

track signal indicating the actual tracking offset amount

5 between the light spot and a track based on a difference
between reflected light amount signals or tracking error
signals obtained at address blocks wobbling between an
inner track and an outer track. It becomes possible to
accurately follow tracks by correcting the tracking error

10 signal using this off-track signal.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic view showing an optical

disk according to Example 1 of the present invention.
15 | |
Figure 2 is a diagram showing the location of
address blocks in an optical disk according to Example 1
of the present invention.

20 Figure 3 is a block diagram showing an optical
disk recording/reproduction device according to an
example of the present invention.

Figure 4 is a configuration diagram showing a
25 track identification circuit employed in the optical disk
recording/reproduction device according to the present

- invention.

Figure 5 is a schematic view showing an optical
30 disk according to Example 2 of the present invention.

Figure 6 is a diagram describing the format of
sector addresses in an optical disk according to Exam-



signal indicating a |ocational offset anobunt between a track and a |ight
spot, a timng generation section for generating a gate pul se signal

synchroni zed with each address bl ock of the sector address region, an outer

5 peri phery val ue sanpl e/ hold section for sanpling and hol ding the

| evel s of the tracking error signals for the address bl ocks di spds&282Ptn

outer periphery side in synchronization 20t+ the gate pul se signal, an
i nner periphery value sanpl e/ hold section for sanpling and 10 hol di ng
the levels of the tracking error signals for the address bl ocks di sposed

an inner periphepyeshdgs RheyprlseRitZahentiiddl the gate pul se signal, a

differen- tial circuit for obtaining a difference between a value in the
outer periphery value sanple/hold section and a 15 val ue in the inner

periphery val ue sanpl e/ hehdusaCynols a8 88h8rEANER6GLAG €RE! EBAfEGUration
converting an output of the differential circuit into a signal having a
predet erm ned | eP€l SeGHPTa 30AXLEB N FeIHLOOS- correction circuit for
perform ng & tracking correction using an output fromthe 20 gain
conversion section. In ope enbogknent,

e optigcal disk recqrd- .
i ng/ reproducti on device FaPPREr 7Bntf Wy -%F%?I‘%ﬁ%"k?’i%ta %?Dt?r’rgnéilgﬁﬁp
detection secti oa & sdeinaat iidg at Bector address region.

Figures 884 and 8B are diagrams describing a
10 tracking offset of a light spot and a RF signal.

"Figures 924 and 9B are diagrams showing the
location of address blocks in an optical disk according
to another example of the present invention.

15

' Figures 10A and IOB_ are diagrams showing the
location of address blocks in an optical disk according
to another example of the present invention.

20 Figure 11 is a diagram showing the location of
address blocks in an optical disk according to still
another example of the present invention.

Figure 12 is a diagram showing the location of
25 address blocks in an optical disk according to still
another example of the present invention.

'Figure 13 is a block diagram showing an optical
disk recording/reproduction’ device according to an
30 example of the present invention.

Figure 14 is a diagram showing the location of
address blocks in an optical disk according to still

on



25 amount of reflected light fromthe optical disk, a timng generation
.section for generating a gate pul se signal synchronized with each address
bl ock of the sector address region, an outer periphery val ue sanpl e/ hold
section for sanpling and hol ding the signal |evels of the 30 refl ected
light for the address bl ocks di sposed on an outer periphery sideBRI8282P0
synchroni zation with the gate pul se sigr&l ,-an i nner periphery val ue
sanpl e/ hol d section for sanpling and holding the signal |evels of the
P13282PO - 14 - reflected light for the address bl ocks di sposed on an inner

peri phery side t r anl .0 ' P .signal, a
differenti al cir%ﬂ?%ﬂ%%rggbﬁgﬁﬁiﬁgmghgiFﬁgfgﬁﬁﬁzﬁﬁ%ﬁggﬁkg val ue held in the
outer periphery 5 val ue sanpl e/ hold section and a value held in the

i nner periphery val ue sapgégé???g iECH‘H&ad%éﬁﬂdééEEEEiﬁQOEh eﬁggggtggh

converting an output of th erential ciTcuit into a sfgna ving a
predet erm ned | e®é| angAddxess,CRERGCHLPReEeEd OBt i on circuit for
perform ng & -

Figure 16 is a block diagram showing an optical
disk recording/reproduction device according to another
example of the present invention.

10 Figure 178 is a block diagram showing a
land/groove identification section. '

Figure 17B is a block diagram showing another
land/groove identification section.
15
Figure 18 is a block diagram showing an optical
disk recording/reproduction device according to another
example of the present invention.

20 Figure 19 is a diagram showing changes in the TE
signal in response to off-~tracking. '

Figure 20 is a timing diagram of a +timing
generation section.
25
- Figure 21 is a block diagram showing the location
of address blocks in an optical disk according to another
example of the present invention.

30 Figure 22 is a diagram showing changes in an AS
signal in response to off-tracking.

Figure 23 is a diagram showing the location of



10 . tracking correction wusing an output from the gain conversion
-section. Another optical disk according to the present invention includes a
first track having a spiral shape 15 and a second track having a spiral
shape, the first track and the second track adjoining each other, and
informa- tion being recorded on or reproduced fromthe first trapik328&P0he
second track, wherein the optical disk i2&xl-udes an address bl ock forned so
as to be on both the first 20 track and the second track, and a track
identification mark forned on either the first track or the second track.

I n one enbodi nen agdeRs &9 QRS . : L Kl: 2CC i th
a CAV format or %@%%gﬁg(%%LV) f&?ﬂa?g Aﬁ%ﬁh%?log?%ggﬁgfﬁ%ﬂjﬂgggo?ggﬁgﬁf%ﬂihe

present inventi odneReerdesampieref thecRragentglaveptiar -shape 30 and a
second track having a spiral shape, the first track and the second track
adj oi ni ng each other, and inforna- tion being recorded on or reproduced
fromthe first track andFigerecthd 9 adk, SiRgram Fhewdpgi chvoqiagdress

includes 5 blocks which should be formed.

Figure 24B is a diagram showing two address
blocks which are formed in actuality.

10 Figure 25A is a diagram showing a case Where pit
data of one of two adjoining address blocks overlaps with
the other address block.

Figure 25B is a diagram sho‘;ving a case where pit
15 data of one of two adjoining address blocks does not
overlap with the other address block.

Figure 26A is a diagram showing the location of

address blocks in an optical disk_' according to still

20 another example of the present invention., Figure 2'63. is

a diagram showing the location of data ‘within those
address blocks.

Figure 27 is a diagram showing the location of
25 address blocks in an optical disk according to still
another example of the present invention.

Figure 28 is a block diagram showing an optical
disk recording/reproduction device according to still
30 another example of the present invention.

Figure 29 is'a diagram showing the configuration
of a track identification mark reproduction circuit.



P13282PO - 15 - an address region including an address bl ock fornmed so as
to be on both the first track and the second track, and a first track '
identification mark forned so as to be on both the first track and the
second track adjoining the 5 first track on an inner periphery side, and
a second track identification mark forned so as to be on both theifgagipg
track and the second track adjoining thedirst track on an outer periphery
side, wherein the first track identification nmark and the second track

i dentification 10 mark are identical. Another optical disk according to

t he present invention ingludes fi,rst track havi g _spiral shape, and
second track having a sp%?gpr§h§8e}stﬁb +?§faTr§B%W}§gpTjﬁhdf?ﬁ%t%%%oﬂ%
track adjoini ng eddkesshdslockl inf @muepticalbeiigk r acoodddngn 5 still
reproduced from the Lirst tragk a%dtbhe second t.rack, wherein the opti cal
di sk incl udes an“B%PESsSKBEPSR PhcFRG RISET Y& B« forned so as to
be on both the first track and the second track, and 20 a track
| dentificatgon mark for nedol,noasgoRLr @ HyYdil Braddd L55 g OhnCbpREELE
irst track or the second
disk recording/reproduction device according to still

another example of the present invention.

Figure 32 is a diagram showing the configuration

10 of a track identification mark reproduction circuit

employed in the optical disk recording/reproduction
device according to the present invention.

Figure 33 is a diagram showing the configuration
15 of a_track identification circuit employed in the optical
disk recording/reproduction device according to the

present invention.

Figure 34 is a diagram showing the location of
20 address blocks in an optical disk according: to still
another example of the present invention.

Figure 35 is a block diagram showing an optical
disk recording/reproduction device according to still
25 another example of the present invention.

Figure 36 is a diagram showing the configuration
of a track polarity detefmination circuit employed in the
optical disk recording/reproduction device according to

30 the present invention.

Figure 37 is a diagram showing the configuration
of a track selection signal correction circuit employed



track. The optical disk recording/reproduction device is 25 an optical
di sk recordi ng/ reproducti on device capable of recording information on and
reproduci ng i nformation fromone optical disk according to the present '
i nvention, and includes track designation neans for selecting the first
track or the second track for which information is to be 30 r @13re2®0
and track identification mark reproductizm smeans for reading a track
identification mark, wherein the track identification mark reproduction
means reads the track identification mark of a currently reproduced

P13282P0O - 16 - i dentii. f.ie r adu . be
‘either the firstiﬁfggi%%gnf%g'?é%gnge???é&“@ég&h&%ﬁgg%ﬁgakg?ﬁékéggéﬁ%?dthe
track identificaihgntaatkei presentninyengions out put a track identification

signal, and the 5 track designation neans sw tches between selecting the

first track and selecting the second track in accordance with the track
i dentification signal. Figure 38 is a diagram showing the track struc-

5 ture of a conventional optical disk.

Figure 39 is a schematic diagram showing a sector
address in a conventional optical disk.

10 Figure 40 is a block diagram showing a conven-
tional optical disk recording/reproduction device.

Figure 41 is a diagram describing a RF signal and
TE signal in a conventional example. '

15
BEST MODES FOR CARRYING OUT THE INVENTION
Hereinafter, examples of the present invention
- will be described with reference to the figures.
20 ’

(Example 1)

Figure 1 shows the outlook of an optical disk 401
accbrding to Example 1 of the present invention. Two
spiral-shape tracks 404 are provided on the optical

25 disk 401: a convex track (i.e., land track) 402 and a
concave track (i.e., groove track) 403.

_ The recording and/or reproduction of information

is conducted for both tracks 402 and 403. One round of

30 each track is divided into one or more address re-
gions 405 and one or more data regions 406. In the case

where one round of each track is divided into a plurality

of sectors, one address region 405 and one data re-



The optical disk recording/reproduction device is 10 an optical disk
recordi ng/ reproduction device capable of recording information on and
reproducing information fromone optical disk according to the present

i nvention, and includes track designation neans for selecting the first
track or the second track for which information is to be 15 PAC2 RN
address reproduction neans for readi ng 2%1ie-first address bl ock and the
second address block formed so as to be on the first track and the second
;aack_?djoining the first track, and track identification neans: for
identifying a c n r r er ir rack
or the second t }3 gase 8 ggﬁf&glegris?ggedéd‘?%%geﬁ%%k aI%gtPﬁést ggg%ndggggr ess
bl ock reproducedddyesbe r@@u@eséoﬁeiﬁocﬁkﬂq onefprzrd tohaRi @ ESBETOLr ack

i dentification gﬁggg Ldephibhes the currently reproduced track to be either
the first track“or the se% track 25 based on a difference between the
two addresses repro- duced by the address reproduction nmeans so as to

output a tgack identifiggpl t&&lal aianrddohe inEakaseskinaiboEraeanand
swi tches between sel ectin first track and selectlnqlthe second track

in accordance wveripns ng@ﬁ gnot shewn) FoEEed AP Fhth A i CBPSEi sk
recordi ng/reprogyghisoniey,8@ i & known recording film for recording

information, a known reflective film, a known protection
film, and the like. The optical disk 401 can be of a

10 type obtaihed by attaching two substrates to each other,
each substrate having an information recording face.
This applies to any one of the optical disks described in
the following examples.

15 Figure 2 shows the address regions 405 of the
optical disk 401 in more detail. As shown in Figure 2,
one address region 405 showing the address of its
correspondihg track (or sector) is allocated to each of

~ tracks 403a, 402a, 403b, and 402b.

20
In order to indicate the address of the groove
track 403a, a pair of address blocks 4lla and 80la are
provided in the address region 405, +the address
blocks 41l1la and 80la consisting of identical pit arrays.
25 In order to indicate the address of the groove

track 403b, a pair of address blocks 411lb and 80l1b are
provided, the address blocks 411lb and 801b consisting of
identical pit arrays. In order to indicate the address
of the groove track 403c, a pair of address blocks 4llc
30 and 80lc are provided, the address blocks 4llc and 80lc
consisting of identical pit arrays. The information
indicated by the pit pattern (i.e., pit array) of the
address block is different depending on the track (or



an optical disk recording/reproduction device capabl e of - 17 -
P13282PO recording informati on on and reproducing i nformation from one
optical disk according to the present invention, and includes track
designation neans for selecting the first track or the second track for
which information is to be 5 recorded, track identification nri8282P0
reproduction neans for reading a track Réentification mark fornmed so as to
be on both the first track and the second track adjoining the first track,
and track identification neans for identifying a currently-reproduced track
to be either thegJO, )first track or the second track based on two track
i dentification naf%s r epr oduced by t he track identification mark
reproducti on neans, wherein the track identification neans identifies the

currently reproduced tr | St ond
track based on a dlffergﬁﬁekﬁatmeen ?h %@rgrggk %ﬁentlélcatlon g%?ﬁiﬁ?
repr oduced by tHél@CFlé‘ék‘llibkn@mil%@lbanfﬁEr RXpEPLEedueTrodanadied s ag {9
output a track igenthiiir¢all A bPPeit@NdirBetibAeK WieH 0P8she8t to the

center 408 of the groove track 403b. The amount of shift
ig about a half of a track pitch Tp. In the present
example, the track pitch Tp is prescribed to be in the
range of about 0.3 to about 1.6 um. '
10
Specifidally, the address block 411b is formed so
as to be centered around a boundary line 409 between the.
groove track 403b and the land track 402b, which adjoins
the outer periphery of the groove track 403b, the address
15 block 411b thus being on both the groove'track 403b and
the land track 402b. The address block 801b is formed so
as to be centered around a boundary line 407 between the
groove track 403b and the land track 402a, which adjoins
the inner periphery of the groove track 403b, the address
20 block 801b thus being dn both the groove track 403b and
the land track 402a. In other words, the two address
blocks 411b and 801b are formed so as to be shifted
toward the outer periphery and the inner periphery,
respectively, from the center 408 of the groove
25 track 403b by about 1/2 Tp. Herein, it is assumed that
the groove tracks, land tracks, and the address
blocks 411b and 801b all have the same width. Moreover,
the two address blocks 411b and 801b, which are formed in
the same address region 405 on the groove track 403b, for
30 example, contain the same address information. Further-
more, the two address blocks are successively disposed
along the track direction (i.e., the circumference
direction of the optical disk) so that they will be



means switches between selecting the first track and 20

selecting the

second track in accordance with the track identification signal. It is an
optical disk recording/reproduction device capable of recording infornmation
on and reproduc- 25 ing information fromone optical disk according to

the present invention, and includes track designation neans for Be8282P0OQ
the first track or the second track fer2®hi-ch information is to be
recorded, data reproduction nmeans for reading a track identification mark

provi ded in 30 t he contr ol i nf ormati on regi on,

track polarity

det er mi nati on m&i@cé?éi@éifﬂéﬂd&é&f. pgw gaarggsabigeﬁggﬁégj]&,{ﬁ%- and

track sel ection signa

correctron neans r correcting at el ection

signal fromthe 1y foppedpin- ang othexledixgesmaxedionennt, shewneiim tthe
data reproducti op; s reproduces the track identification mark in the
I nformati on regi on when the reproduction of the optical disk is
the track polarity determ nation

control
started,

5

10

15

20

25

30

In accordance with the above configuration, a
laser light spot which has moved along the center 408 of
the track 403b on the left side of Figure 2, for example,
passes over both address blocks 411b and 801b in the
address region 405, and thereafter continues to move
along the center 408 of the track 403b on the right side
of Figure 2.

The address regions 405 of the optical disk shown
in Figure 2 are formed in accordance with the CAV or ZCAV
(zCLV) format. Accordingly, the address regions 405 of
adjoining tracks are aligned along the radius direction
of the disk. As a result, the two address blocks 411b
and 801c, which correspond to the adjoining groove
tracks 403b and 403c, respectively, are formed in the
address region 405 of the land track 402b. Herein, the
data region 406 is identified by the first address

block 411la or 411b, whose data is first reproduced within

the address region.

As a result, when the data in the groove
track 403b is reproduced, the information in the two
address blocks 411b and 801b in the address region 405,
which have the same value, is reproduced. When the data
in the land track 402b is reproduced, the information in
the two address blocks 411b and 80lc in the address re-
gion 405, which have different values, is reproduced.
Although these tracks share the same address block 41llb,
it is possibie to determine whether the currently repro-



5 means determ nes whether the selection of tracks is correct or not
based on the track identification mark of. the reproduced track and the
track selection signal fromthe track designation neans so as to output a
track polarity determ nation signal, and the track selection 10 si gha
correction means corrects the track selection signal fromthe tragB282rP0
desi gnation neans based on the track pola#& ity determ nation signal so as to
select the first track or the second track. 15 In one

enbodi nent, a method for identifying a track on the optical disk according

-to the present i | | $.Cha [ hN t W ggg; Ss
bl ocks provi ded &#?%?n£%%§kagﬁrgséggég%oﬁggfg:F%Q%ﬂ#%éﬁtﬁﬁg%%)%éﬁ%c &
whet her or not atn|weksthenctheldrenter?d of thedddmssolech 3@leror t8@teby
identifying a c p e enehlpe CRRANES .

t he second tracﬁﬁéﬁﬁég%%%§d%%ggghd}%gﬁﬁéi%%%ge?%g%?ig%gg 5%ﬁ§§%¥%%§gé}£ﬁ '
tion, sector addtkesesnhentngfathecaddbesskblopkcAilibe di sposed so as to
wobbl e with respect to the center of each track along the radius direction

are provided. As a result, insufficient reading of address signals due to
tracking of fset can be rBHIeeR andessribesckangdis¥ sép which the first

address block is disposed on the boundary line 409
between the groove track 403b and the land track 402b
adjoining the outer periphery of the groove track 403b
10 and the second address block is disposed on the boundary
line 407 between the groove <track 403b and the 1land
track 402a adjoining the inner periphery of the groove
track 403b. However, the same effect can be attained by
a disk in which the first address block is disposed on
15 the boundary line 407 between the groove track 403b and
.the land track 402a adjoining the inner periphery of the
groove track 403b and the second address block is dis-
posed on the boundary 1line 409 between the groove
track 403b and the land track 402b adjoining the outer

20 periphery of the groove track 403b. '

A case was described in which two address blocks
provided for identifying data regions on the groove track
contain the same address information, but the same effect

25 can be attained in the case where two'address blocks
provided for identifying data regions on the land track
contain the same address information.

Figure 3 is a diagram showing an optical disk

30 recording/reproduction device according tb the present
invention. Although the descriptions in the present
specification will be centered around the reproduction of
information recorded on an optical disk, it _will be



30 after passing a sector address can be reduced. Mreover, it is
possible to identify a currently reproduced track to be either a land track
or a groove P13282PO - 19 - track. Furthernore, it is possible to detect
an of f- track signal indicating the actual tracking offset anount 5
between the |ight spot and a track based on a difference betweenpugbigeroed
| i ght anmpunt signals or tracking error~ 99gnral s obtai ned at address bl ocks
wobbl i ng between an inner track and an outer track. It becones possible to
accurately follow tracks by correcting the tracking error 10 si gnal

2 schemt | ¢ vi v ERER b e SR il SaP R AR to e T e LA E do! ©
present inventi obhel¥eFogding? aofs infivamabtienhon mp torticaht ddskef abdress
bl ocks in an optigal; dhsksaccql N9o52 1853 Phesk recording/reproduction
device" in the present specification is defined to
5 include not only a recording/reproduction device having
a recording function but also a reproduction only device
and a recording only device. In other words, the term
"optical disk recording/reproduction device" will be
employed so as to encompass both an "optical disk record-
10 ing/reproduction device" by the narrow sense of the word
and an "optical disk recording device" and an'"optical
disk reproduction device" by the narrow sense of the
word.

15 The optical disk recording/reproduction device of
the present example is suitable for recording or repro-~ -
ducing information on the optical disk 401 shown in
Figure 2. In the following description, a CPU 601 will
be described as the track designation means; an address

20 reproduction circuit 603 will be described as an address
reproduction means; and a tréck identification cir-
cuit 901 will be described as a track identification

means.

25 - In Figure 3, the optical disk 401 is attached fo
~a motor 611, whereby it is rotated. An optical head 610
converges laser light on an information recording face of

the optical disk 401. A head amplification circuit 606
converts +the intensity of 1light reflected £from:  the

30 information recording side of the optical disk 401 into
a voltage, which is amplified to become a signai at a
predetermined level. A digitalization circuit 605
converts a reproduced analog signal into a digital



of the present invention. 20 Figure 3 is a bl ock diagram show ng
an optical disk recording/reproduction device according to an exanpl e of
the present invention. Figure 4 is a configuration diagram show ng a 25
track identification circuit enployed in the optical disk
recordi ng/ reproducti on device according to the present inventionpiBegpe 5

is a schematic view showing an opticalk 3@ - disk according to Exanple 2 of
the present invention. Figure 6 is a diagramdescribing the format of
sector addresses in an optical disk according to Exam P13282PO - 20 -

B 2ot ok PSRV A0 hEeD, bBo? £ AR B Hsciay
descri bi ng a RF mowiwg &he aoﬂﬁsa?gnehleadﬁ &lGsetbora atidrget recpai. The
' operation of the linear motor 609 is controlled by a
liner motor control circuit 607. A data reproduction
5 circuit 612 demodulates the signal digitalized by the
digitalization circuit 605 in synchronization with a
clock, and transfers the obtained data. An ID reproduc-
tion circuit 602 is composed of: an address reproduction
circuit 603 for reproducing an address (address informa-
10 tion) from the signal digitalized: by the digitalization
circuit 605; the track identification circuit 901 for
identifying the land track 403 from the groove track 402
and idéntifying the land track 402 from the groove
track 403; and a register 902 which is provided for
15 'combining a first address reproduced by the address
reproduction circuit 603 and a track identification
si'gnal b obtained from the track identification cir- -
cuit 901 into one address a. A focus/tracking control
circuit 608 performs focusing control for maintaining the
20 focus of the laser light on the information recording
face and tracking control for maintaining the focus of
the laser light in the center of a track of the disk. In
order to- access a target track, the CPU 601 moves the
optical head 610 to the vicinity of the target track by
25 means of the linear motor control circuit 607, further
moves the optical head 610 onto the target track by means
of the tracking control circuit 608 through a track jump,
and selects either a land track or a groove track by
designating the tracking polarity.
30
Figure 4 is a diagram showing the configuration
of the track identification circuit 901 for generating a
track identification signal b based on two addresses e



Figures 8A and 8B are diagrans describing a 10 tracking offset of a
light spot and a RF signal. Firgures 9A and 9B are di agrans show ng the

| ocation of address blocks in an optical disk according to another exanple
of the present invention. 15 Figures 10A and 10B are di agrans show ng the
| ocation of address blocks in an optical disk according to anot her3g28appl e
of the present invention. 20 - 3kigure 11 is a diagram show ng .t he
| ocation of address blocks in an optical disk according to still another
exanpl e of the present invention. Figure 12 is a diagram show ng the

| ocation of 25 b Siy hcal, i a | t; St

anot her exanpl e i el?%ér%s%%@Ki F\i\}%ngﬁgggggl gll:JLrSg %?J'i s%%g)r or'}%k Isc;i]llg}gqgir‘éar%

showi ng an opt i Refeffance coaneral/ 109k odenoites devegd stesoritimgretatning
exanpl e of the [ 1.0N. 1 dd ' | £how

| ocation of addqu:'{eil %c%}is@%\é%n loﬂ?g%%%is%a%r%%q 0 s\t%l%{%g a

second address; 1003 denotes a comparator for comparing

5 the two addresses; and 1004 denotes a flip-flop for

retaining the comparison result.

Hereinafter, an address reproduction operation by

the optical disk recording/reproduction device shown in

10 Figure 3 will be described with reference to Figures 3
and 4. '

When receiving the logical address of a track in

which data is desired to be recorded or reproduced, the

15 CPU 601 issues a seek command to the linear motor control
circuit 607, and drives the linear motor 609 so as to

move the optical head 610 to the vicinity of the target
track. Next, the CPU 601 issues a track jump command or

a track selection command, which is in accordance with

20 whether the track is a land track or a groove track to
the focus/tracking control circuit 608, whereby the
optical head 610 arrives at the target track. The
focus/tracking control circuit 608 selects the tracking
control polarity and jumps the optical head 610 by half

25 a track when receiving a track selection command, so that
focusing and tracking to the target track are attained.

Reflected 1light from the optical disk 401 is

‘converted into currents by a plurality of optical detec-

30 tors in the optical head 610, and are converted into
' voltages as reproduced signals corresponding to the
respective optical detectors by the head amplification
cifcuit 606. The reproduced signals are subjected to



- 21 - P13282PO anot her exanpl e of the present

I nvention. Figure 15 is a diagram describing the operation of an address
correction section. 5 Figure 16 is a bl ock diagram showi ng an optical disk
recordi ng/ reproduction device according to another exanple of the present

i nvention. 10 Figure 17A is a block diagram showeng2saro

| and/ groove identification section. Fi-gg2e-17B is a bl ock di agram show ng
anot her | and/groove identification section. 15 Figure 18 is a bl ock di agram
showi ng an optical disk recording/reproduction device according to another

exanpl e of the e [ . i gQure | s..a diaagr
show ng changes p‘lg%sjfcﬁ%as Tﬁgg%%gﬁi?ﬁgrggsgﬂgén oogf 19: ~Fr (%%pr?}e %13?% S
a timng di agr anthgy aarée nusgd gewbeaebyn as eeproduciion guirgnall indicating

f“oag;gphﬁo"“ N9 flFolReeide & BPALRPSgPIEY | B18RatP i 4! SfolESBhg! NI
: error signal are generated. The tracking error signal
5 and the focusing error signal are supplied to the focus-
ing/tracking control circuit 608 so as to be employed for
the focusing and tracking of the optical head 610. The
reproduced signal indicating information is digitalized

by the digitalization circuit 605.

10 '

In accordance with this optical disk record-
ing/reproduction device, a logical address for idehtify—
ing a data region is composed of: the address block 411
(reproduced by the address reproduction circuit 603)
15 common to the land track 402 and the groove track 403;
' and the track identification signal b (composed of 1 bit)
for identifying +the land track 402 and the groove
track 403, in which the most significant bit is a wvalue
obtained from the track identification signal b and the
20 other addresses are addresses obtained from the address

region.

The track identification circuit 901 is composed

of the two registers 1001 and 1002, the comparator 1003,

25 @ the flip-flop 1004, delay elements 1005, 1006, and 1007.
The +track identification circuit 901 takes the two
addresses e into the registers 1001 and 1002 in accor-

dance with gate pulse signals obtained by delaying the
address detection signal d by predetermined time periods.

30 The two addresses_e are compared by the compafator 1003.
Specifically, the address detection signal 4 is delayed

by predetermined time periods by the three delay ele-

ments 1005, 1006, and 1007 so as to give gate pulse



exanpl e of the present invention. 30 Figure 22 is a diagram
showi ng changes in an AS signal in response to off-tracking. Figure 23 is a
di agram showi ng the | ocation of P13282P0O - 22 - address blocks in an
optical disk according to still another exanple of the present invention.
Figure 24A is a diagram showi ng two address 5 ‘bl ocks whi ch sheylsdgro
formed. Figure 24B is a di agram show ng 33w- address bl ocks which are forned
in actuality. 10 Figure 25A is a diagram showi ng a case where
pit data of one of two adjoining address bl ocks overlaps with the other

of oneof two adPOPRRRY afth 1S bF SR8 tao8s 108 S | A00% AL He, faEEY
address bl ock. Fif3opel@0A.is aldi agcaordbnwéngwﬁ.bh | bhet | ahowe- deldcesbed
bllocks in an opt| g%cu.qltSktﬁ%CQ:rr%c'ﬁg t&rﬁlé cation signal b is generated
so as to indicate a groove track when the two address
5 blocks 411 and 801 coincide with each other, and a land
track when the two addresses are different.

The register 902 in Figure 3 retains the first

address reproduced by the address reproduction cir-

10 .cuit 603. By combining the first address and the most

significant bit of the address of the data obtained from

the track identification signal b, the address a for
identifying the data region is obtained.

i5 The data reproduction circuit _612 compares .the
address a reproduced in the ID reproduction circuit 602
and the address supplied from the CPU 601, and, if the
addreéses match, reproduces data after a predetermined
period of time from the reproduction of the address.
20
‘Finally, if the reproduced address a is deter-
mined to be different from the address supplied from the
CPU 601, the target track is sought again. Herein, if
only the most significant bit of these addresses are
25 different, a half-track jump is made, and the track
selection signal, which selects the tracking polarity, is
inverted. In the above-described example, the case where
only the most significant bits of the addresses are
- different corresponds to a case in which the addresses
30 common to the land track and the groove track match but
either a land track or a groove track is wrongly select-
ed. In order to correct this situation, the tracking
selection signal is inverted, so that the tracking



20 anot her exanple of the present invention. Figure 26B is a diagram
showi ng the location of data within those address bl ocks. Figure 27 is a

di agram showi ng the | ocation of 25 address bl ocks in an optical disk
according to still another exanple of the present invention. Figure 28 is a
bl ock di agram showi ng an optical disk recording/reproducti on dewi3282pr0
according to still 30 anot her exanpl®40f the present invention. Figure
29 is a diagram showi ng the configuration of a track identification mark
reproduction circuit. P13282PO -23- Figure 30 is a diagram show ng the

| ocation of add§%$%£@€y:@§i§%fyaﬂq§j ca{ di sk according to still another

exanpl e of the présent ~i nventi on. Figure 31 is a block diagram
showi ng an optical disk recording/reproduction device according to stil

?Egt *C‘g;]f iegﬁfg't ieo(r)]f the piefeHegrOaRididy- thd 9458a34n S agf’é&géa&ééﬂ""io%g
the optical disk 401 shown in Figure 2 by the above-
5 described device, the laser light scans approximately the
center 408 of that groove track, and the information in
two address blocks within one address region that have
the same value (e.g., 41l1lb and 801b) is reproduced. On
the other hand, when reproducing the data in a land
10 track, the laser light scans approximately the center 410
of that land track, and the information in two address
blocks having different values (e.g., 4l1llb and 80lc)
within one address region is reproduced. Thus,: informa-
tion in different pairs of addresses is reproduced from
15 the address region depending on whether a currently
reproduced track is a land track or a groove track. As
a result, it becomes possible to identify the currently
reproduced track to be either the land track 402 or the
groove track 403 based on the reproduced signal only.
20 Therefore, irrespective of the correspondence between
groove configurations (i.e., groove track or land track)
and tracking polarities, recording or reproduction can be
performed for a desired track by only using the repro-

duced signai.

25
In accordance with the above-described optical
disk recording/reproduction device, the tracking polarity
can be automatically switched based only on the repro-
duced signal, utilizing differences in two addresses.
30 Therefore, it is possible to perform one, common type of

tracking regardless of the characteristics of the disk
and the optical disk recording/reproduétion device. As
a result, compatibility among optical disks in which



10 of a track identification mark reproduction circuit enployed in the
optical disk recording/reproduction device according to the present

i nvention. Figure 33 is a diagram show ng the configuration 15 of a
track identification circuit enployed in the optical disk
recordi ng/ reproduction device according to the present inventionp1gbgtirg 34
I's a diagram showi ng the |ocation of 2035 -address bl ocks in an opti cal

di sk according to still another exanple of the present invention. Figure
35 is a bl ock diagram showi ng an optical disk recording/reproduction device

according to still_25 . anot her _exanmpl.e of .the present _inyention. Fiqure
36 is a di agram SAERFPRETPR t‘:ﬁnFF&ﬁ’Fggfior?rbfb%&r ﬁﬂgp%FgF}/‘?y adﬁe?"?ﬁ?g]‘é?i on
circuit enpl oyedtrackdecaptbeaimpreakedecor di ng/ r epr oducti on devi ce
according to 30 the present invention. Figure 37 is a diagram show ng

the configuration of a track selection signal correction circuit enployed
P13282PO (Example 2)

5 Figure 5 shows an optical disk according to
Example 2 of the present invention.

In accordance with a predetermined physical
format, a plurality of sectors 4 are successively dis-
10 posed on a disk 1 along a track 2. 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.

- 15 Figure 6 shows a logical format of a sector
address adopted by the optical disk 1 of the present
example. In the optical disk 1 of the present example,
four address blocks 16 to 19 are provided within one
sector address. In Figure 6, the address blocks 16 to 19

20 are indicated as ID1 to ID4, respectively. Each address
block includes a VFO 11, an AM (Address Mark) 12, an
address number 13 of the sector, an overlapping sequen-~
tial number (ID number) 14, and a CRC (Cyclic Redundancy
Check) 15.

25

The VFO 11 is a reproduction clock synchroniza-
tion signal portion, which has a continuous repetition -
data pattern for enabling an address signal to be secure-
ly reproduced from the address region in spite of possi-

30 ble fluctuation in the rotation speed of the disk. The
recording/reproduction device locks a PLL (Phase Locked
Loop) to this repetition data pattern so as to generate
a clock for reading data. The AM 12 is composed of a



- 24 - in the optical disk recording/reproduction device accord- ing to the
present invention. Figure 38 is a diagramshow ng the track struc- 5

ture of a conventional optical disk. Figure 39 is a schematic diagram
showi ng a sector address in a conventional optical disk. 10

Figure 40 is a bl ock diagram showi ng a conven- tional optical dipskzzg2p0
recordi ng/ reproduction device. Figure_4Bg s a diagram describing a RF
signal and TE signal in a conventional exanple. 15 BEST MODES FOR CARRYI NG
OQUT THE | NVENTI ON Her.ei nafter, exanples of the present invention will be

Ut 00k of an optPEat T ROIDIBAEERF: AT A EIAATRES, THE (T R ot '°
i nventi on. Twotlsei regdldretsapedatacks Ak asddpessi dutnlper tI® ds i galdaﬁa
ar oove track) AR CHHE, dBgAGARITENarM " PERASIOR 86 SPY ReTRRE [ Sh tné
disk. The ID number 14 indicates the location order of
5 each address block in the relevant address region; this
number may also be referred to as "repetition number".
The CRC is an error detection code which is generated
from the address numbei and the ID number. The error
detection code can be any code other than CRC, e.g., Reed
10 Solomon's code, as long as reading errors of the address
number and the ID number can be detected. Each address
block can contain additional information as well as the

information shown in Figure 6.

15 Figure 7A is a diagram showing the location of
address blocks within a sector address region of the
optical disk of the present example. While two address
blocks were provided in each address region in the
previous example, there are four address blocks provided

20 in each address region according to the present example.
However, the number of address blocks to be provided in
each address region is not limited to four.

Figure 7A shows a land track 22 and groove

25 = tracks 21 and 23 adjoining the land track 22. Four
addréss blocks. ID1 to ID4 are disposed'in the a sector
address region 5 provided between data regions 6 and 7 so

as to alternatgly wobble with resbect to the center of

~ the track. Spécifically, in the case where the track

30 width (or the track pitqh) of one track is Tp whether it
is a land track or a groove track, the address blocks ID1

to ID4 are shifted by Tp/2 from the center of the track

along the radius direction so as to be disposed alter-



I's conducted for both tracks 402 and 403. One round of 30 each track is
divided into one or nore address re- gions 405 and one or nore data regions
406. In the case where one round of each track is divided into a plurality

of sectors, one address region 405 and one data re- P13282P0O - 25 - gion
406 are assigned to each sector. In this case, each address regi pn3283pos
also referred to as a sector address re@7mnr. 5 . The optical disk

401 includes a substrate and various filnms (not shown) formed on the
substrate. These films include a known recording filmfor recording

I nformati on, e ]%gw -
like. The opti (52?%%12 é‘ﬁegﬁ caﬁn%éll @eﬁ ﬁ/(g%e&&# al nedél‘g& a{??i% ng
two substrates terraghdet her Addpesss pidisr 2% aeei fgraedi rilfn)rﬁﬁchow_f the
tho fol | au ng- exiaareSERldtd ARMSIDE, KRGBRING MALKS (86 CE5E 4othod "
405 of the in the data regions 6 and 7. According to the present
5 example, the width of the address pits 25 (i.e., size
along the direction of the disk radius) is in the range
of 0.1 to 0.6 pm. The recording marks 26 according to the

present example are formed on a recording film.

10 : The address pits 25 are usﬁally formed when
forming the groove tracks 21 and 23. In the case where
the groove tracks_and the address pits are formed by a
laser cutting method, the laser light spot for cutting is
moved toward right in Figure 7A as it forms the groove
15 track 21 in the data region 6. Thereafter, the laser
light spot is moved toward right in Figure 7A as it forms
the address blocks 16, 17, 18, and 19 in the sector
address region 5 in this order. Specifically, in the
data region 6, laser 1light is continuously emitted so
20 that a groove track of a predetermined width is formed,
and laser light is intermittently emitted in accordance
with the desired address pits in the sector address
region 5 so as to be shifted from the groove track by
Tp/2 along the radius direction. Although the address
25 blocks ID1 and ID3 are disposed so as to be shifted
upward with respect to the address blocks ID2 to ID4 in
Figure 7A, it is also applicable to dispose the address
blocks ID1 and ID3 so as to be shifted downward with
respect to the address blocks ID2 to ID4 in the figure.

30
Figure 7B shows_the respective waveforms of a
reproduced signal (RF signal) and a tracking error signal
(TE signal) when the light spot 24 reproduces the sector



optical disk 401 in nore detail. As shown in Figure 2, one address region
405 show ng the address of its corresponding track (or sector) is allocated
to each of tracks 403a, 402a, 403b, and 402b. 20 In order to indicate the
address of the groove track 403a, a pair of address blocks 411la and 80la
are provided in the address region 405 the address bl ockspfdigspsd
80l1la consisting of identical pit arrayszg2s In order to indicate the
address of the groove track 403b, a pair of address bl ocks 411b and 801b
are provided, the address bl ocks 411b and 801b consisting of identical pit

A R T i SO T A HE A N
and 80lc consi stsignal tiakes aceblpetwhichybss subideantdial hptimpropbmratad by
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address pit 25. Therefore, when the light spot 24 is at

5 the center of the track, the light spot 24 illuminates

the same area of the address block ID1 or ID3 and the

address block ID2 or ID4 although in different directions

with respect to the address pité 25. Thus, the RF signal

has substantially the same amplitude, as shown in the

10 figure. '

In the data regions 6 and 7, which are composed
of grooves, the TE signal takes values which are in
proportion with the amount of offset between the light |

15 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 24 and the address pits 25 (al-
though the output level of the TE signal is different,

20 for the same offset amount, between the groove portions
and the pit portions). Accordingly, the resultant TE
signal has different polarities depending on the location
of the address block as shown in Figure 7B.

25 Figures 8A and 8B show the states of the RF
signal in a sector address region when the light spot is
in off-track states. Figure 8A shows the RF signal in
the sector address region 5 in the case where the light
spot 24 is shifted toward the inner periphery of the

30 track. Figure 8B shows the RF signal in the case where
the light spot 24 is shifted toward the outer periphery
of the track. 1In Figure 8A, the RF signal has a large
amplification in the address blocks ID1 and ID3 since the



sector). As seen fromFigure 2, the pair of address bl ocks 411b and 801b,

for exanple, are |located so as to 5 be shifted in opposite directions
with respect to the center 408 of the groove track 403b. The anount of
shift is about a half of a track pitch Tp. In the present exanple, the

track pitch Tp is prescribed to be in the range of about 0.3 to shggB2bob
pm 10 Specifically, the address bl ock 4%lh is fornmed so as to be centered
around a boundary |ine 409 between the groove track 403b and the land track
402b, whi ch adj oi ns the outer periphery of the groove track 403b, the
address 15 bl.oc h th,th \ve b he

| and track 402b:P %@?g Hibsgﬁggﬁ Tﬁgg t %r%b s% as ]fﬁﬁé%4@£n eredé
around a boundara;ndl MMORFbamitMSgraomalhchnm&lflmndm iandthe ack

402 whi ch adj 403

add?ess |28 “ OA&%%%%JB ]trlﬂ:ﬁ{ss E‘glfin%mﬁ\)igqt ﬁEB E:eg{:fr}%\cl)glé %ﬁ g g% éa?%s?%e

| and track 402a.at a digstancewofrn the adﬂrmrhﬂs@cm o'b'ksamdlwandl‘mmr are
formed so gs 1o fo.g hléﬁee%d sdts&g%aq%%oa%&aﬁﬁgxcag% %Berégaein ID2

peri phery, respectlvel from center
and ID4 However, at least one but only one address

block is required to be properly read in one sector
address. In the example shown in Figure 8A, the RF
signal amplitude is large in ID1 and ID3, thefeby making
10 it easy to read the address, so that the reading for the

sector address as a whole is satisfactory.

Similarly in Figure 8B, the RF signal amplitude

is small in ID1 and ID3, thereby making it difficult to

15 | read the address, but the RF signal amplitude is con-
versely large in ID2 and ID4, thereby making it easy to

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

ty in the 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. o |

As will be appreciated, the same address
readability is attained for both the land tracks and the .
25 ‘groove tracks.

Furthermore, as in Figure 7B, the level of the TE

- signal alternately shifts, i.e., to be positive or
negative, for every address block. However, by wobbling

30 the address blocks, the frequency of level shifts in-
creases. Specifically, the frequency of level shifts of

the TE signal is 20 kHz or more, which is considerably
higher than the control band in which the light spot can



25 track 403b by about 1/2 Tp. Herein, it is assunmed that the groove
tracks, land tracks, and the address bl ocks 411b and 801b all have the sane
wi dt h. Moreover, the two address bl ocks 411b and 801b, which are forned in
t he sane address region 405 on the groove track 403b, for 30 exanpl e,
contain the same address information. Further- nore, the two addi18382PO

bl ocks are successively di sposed al ong #Wieetrack direction (i.e., the
circunference direction of the optical disk) so that they will be - 27 -
P13282PO successively reproduced. Two address bl ocks are simlar- |y fornmed
in any other ad :Efﬁc ' n st h g

accordance vmthdft e a%%%aeoc%ﬁte%?g‘g&ééd 131 %é'%gr HF gll% Eip%e (I)C():h éabs onxf)ved
al ong the cent erlemss) oPari®od ruekamxb vequbtedeffoni passting gﬁhéogghf o

exanpl e, passes Lo 0bBapAEE C28RLACKS fHdiefie S0Ra! BibRE

region 405, and thereafter contintes to nove al on ter 408 of
the track 403b deYeRe regeend de osushgueveld ShlftS of the TE signal.
5 Moreover, since the mean wvalue of level shifts is sub-

stantially zero, offsets of the light spot due to a DC
component are unlikely to occur. As a result, the sector
address regions have little influence on the tracking
control section, and the disturbance in the tracking

10 _ control immediately after passing through a sector
address region can be reduced.

Although the present example described a case
where 4 address blocks are provided for 1 sector address,
15 similar effects of improving the address readability
against off-tracking can be provided in the case where
the number of address blocks is two or more.

In the case where an even number of address

20 = blocks are disposed equally on the inner periphery side

~ and the outer periphery side, there is provided an effect

of preventing disturbance in the tracking control after

passing through an address region. In the case where an

odd number of.address blocks are provided, a DC component

25 due to the level shifts of the TE signal is generatéd,

but it has substantiglly no influence because it has a

higher frequency than the tracking control band. It is

desirable to provide an even number of address blocks

equally on the inner periphery side and the outer periph-

30 ery side in terms of both address readability and track-
ing control stability.

(Example 3)



The address regions 405 of the optical disk shown in Figure 2 are formed in.
accordance with the CAV or ZCAV 15 (ZCLV) format. Accordingly, the
address regi ons 405 of adjoining tracks are aligned al ong the radius
direction of the disk. As a result, the two address bl ocks 411b and 80lc,
whi ch correspond to the adjoining groove tracks 403b and 403c, P13282P0
respectively, are forned in the 20 -address region 405 of the land track
402b. Herein, the data region 406 is identified by the first address bl ock
411a or 411b, whose data is first reproduced within the address region. 25

As a result, when t at 0. . o] 4 | d,
the information in the Dﬁ%mg’dd?%s%%?‘%%gsd%%%bggﬁéggé% iq;:rél’)btﬁlﬁi}nrfg'% g’gsl&?
regi on 405, whi cthéizpresert simeenbior, witlrberdeacribe@hen the data in the
| and track 402b is reproduced, the information in 30 the two address

bl ocks 411b and 80lc in the address re- gion 405 which have different
val ues, is reproduced. ATiginem Ihecaedt PEcRBoOWhAhe thesaddan RfdrimEommayrk

411b, it i possihbg bRolRECHA RRMNA! Nedatdss CHEGESRLY abeRY@ing to the
present example. The optical disk of the present example
has the same configuration as that shown in Figure 7A
except that it includes additional information
blocks 107, 108, and 109 containing additional informa?
10 tion which is not address number information in the
| sector region 5. Reference numerals #100 and #101 denote
track address numbers. '

The address blocks 16 to 19 each contain address
15 information for identifying an address number from an ID
number. It is preferable to dispose the additional
information blocks 107 to 109 so as to be shifted by a
width of about Tp/2 from the center of the track along
the radius direction, as in the case of address blocks 16
20 to 19. In the case where the additional information .
blocks are shorter in length than the address blocks, or
where it is impossible to divide the additional informa-
tion into two, the additional information block 107 is
disposed either on the inner periphery side or the outer
25 periphery side as shown in Figure 9A. On the contrary,
in the case where the additional information block is
relatively 1long, the additional information can be
divided into identifiable block units 108 and 109 as
shown in Figure 9B, which are disposed so as to be
30 alternately shifted on the inner periphery side and the
 outer periphery side of the track.

. By adopting the above-mentioned configuration, it



P13282PO - 28 - duced track is a groove track or a land track dependi ng on
whet her the content of the address bl ock 801b or 80l1c reproduced after the
address bl ock 411b coincides with the content of the address block 411b. 5
Figure 2 describes a disk in which the first address block is disposed on

t he boundary |ine 409 between the groove track 403b and the | andpts2askrd02b
adj oi ning the outer periphery of the gr@@e track 403b 10 and the second
address bl ock is disposed on the boundary |Iine 407 between the groove track
403b and the | and track 402a adjoining the inner periphery of the groove

track 403b. Howeygr c tt Al ' L Ay t he
first address bl %%IP?% |§%£oe§in%%%%§ Qﬁd? %ggb%ﬁﬁggg?{???ﬁegﬁ%?%%%ﬁ he
groove track 403bnfaametiionarepdakicld i agaddissi pifdgtrackinger apdrs ket~ of

the groove trackiégBQfaeﬂaéﬁfn%Q£6H%EéQQ&ff§%§'&E& é§ﬂgéﬁgﬁﬁgﬁﬁggﬁﬁﬁ%%§‘

boundary |ine 409 Detween the groove trac )3b and the k
adj oi ni ng the oue?etor ajuwesmdaiagism evernyisovbet Fagr Woere JdkEkORRL
described i) whi eRebPRaRE6HCES HA@EKSto the sector address region, as in

the previous examples.

Although additional information is disposed at

the end (i.e., right side in the figure) of each sector

iO address region according to the present example, it can
| also be disposed in another position.

(Example 4)
Next, an optical disk according to Example 4 of
15 the present invention will be described.

Figures 10A and 10B show the location of address
blocks in sector address regions according to the present
example. In Figures 10A and 10B, 110 and 112 denote

20 groove tracks; 111 denotes a land track; 113, 114, 115,
116, 117, 118, 119, and 120 denote address blocks; and 24
denotes a light spot.

First, a method for forming tracks and address

25 pits will be described. Tracks and pits are formed by
radiating cutting 1aser. light onto a rotating master

disk. A continuous groove is obtained when the laser

light is continuously radiated, which becomes a track
(i.e., groove track in the present example). Pits are

30 formed by discontinuously radiating the laser light by
turning it on and off at a predetermined interval.. In

other words, in the case of a disk having sector address-~

es, tracks and address pits are formed in each round of



provi ded for identifying data regions on the groove track contain the sane
address information, but the sane effect 25 can be attained in the case
where two address bl ocks provided for identifying data regions on the |and
track contain the same address information. Figure 3 is a diagram show ng
an optical disk 30 recordi ng/ reproducti on devi ce accordi ng tmL3482P0 |
present invention. Al t hough the descgasptions in the present specification
will be centered around the reproduction of information recorded on an
optical disk, it will be P13282PO - 29 - appreciated that the present

invention is ap |IC bl e th d f inf
~For conci seness; ls%p&’Vca?grd{g(%fijelﬁgga:%ﬁg;?a% g?li%rgpo%ndﬁl g%%q'lntggl ok
presegt SPeC|fqfﬁﬁgnnig?tkimnﬁﬂetgrBoveipuﬁuﬂhnsunndwmheaaddress pit
recor di ng/ r epr oduct.i on devi.ce havi
ROF 5.4 QY. eJC'Eﬁg 4 n%]e&?{:'gilsgviggg}." 2% Rlét a?r.loﬁg dache

reproduction o
term"optical diesiduseahimiiaigi/ore by daictrack dpitch" for| BV9§Y turn of the

5 master disk.

Tracks and address pits are formed by a similar
method in order to realize the wobbled address pits
according to the present invention. However, the address

10 pits are disposed so as to be either on the inner periph-
ery side or the outer periphery side of the track, so
that the cutting laser light must be turned on and off
while shifting the center of the cutting laser light by
Tp/2 élohg the radius direction for each address block.

15 Alternatively, the track grooves and address pits can be
formed by employing a set of three laser light beams,
i.e., laser light for forming track grooves, laser light
for forming address pits on thé inner periphery side, and
laser light for forming the address pits on the outer

20 periphery side, each laser light being turned on and off

in predetermined positions.

_ In Figures 10A and 10B, the groove track 110 (on

the left side of the figure) and the address blocks 113,

25 114, 115, and 116 are first formed in this order; Then,
after the master disk has made one complete turn, the
groove track 112 and the address blocks 117, 118, 119,

and 120 are formed in this order. Since the rotation
accuracy and the like of the master disk have some

30 fluctuation, the positions of address blocks including
| the same ID number (e.g., address blocks 113 and 117) do
not necessary coincide along the circﬁmference direction.

If their positions are at an offset of AX as shown in



enpl oyed so as to enconpass both an "optical disk record- 10

I ng/ reproduction device" by the narrow sense of the word and an "opti cal

di sk recordi ng device" and an "optical disk reproduction device" by the
narrow sense of the word. 15 The optical disk
recordi ng/ reproducti on device of the present exanple is suitabl epigbg2ro
recording or repro- ducing information @a the optical disk 401 shown in
Figure 2. In the follow ng description, a CPU 601 will be described as the
track designation nmeans; an address .20 reproduction circuit 603 will  be

descri bed as an address pr tign nmeans. and.a track identification cir-
cut 005 w1 “DFSENESTI08P BRkEL 21 T PSesfPPrY | Bty IHL I d5R84 RS

In Figure 3, the(RP)isignal slayl@bti beadcaunatiely detettbedGilien wepmddude+ is
rotated. An opti ) 0 ,gonv S I .li.ght an Lofornati

recordi ng face o%g hggggt i@%ialt%ls%'g‘glthr%%ﬁ‘e&&la%ﬁ%#%gt#lg% %lgracuoﬁ] %‘b%
converts the intaddreysofblogihtlYef lagst edhier obveghiondtg oifnfbhentaddress

recording g de o158 PP&iS@érﬂé% 404 bACR Bera! 29 axth! aihd Al fhpd
to becone a signal at a predeterm ne evel . A “digitalization ‘circuit
605 converts a répepesited thel addsegaablrrks godiegi tt@ be at an interval

of Xm with one another along the circumference direction,
the interval Xm being equal to or greater than the disk
rotation accuracy during cutting, the overlapping of
10  adjoining address' blocks can be prevented, thereby
ensuring the reproducibility of an address signal.

The interval Xm equal to or greater than the disk

rotation accuracy during cutting is set to be a value in

15 the range of 0 to 1.0 um, for example. The interval Xm

can be varied in accordance with the distance from the
center of the disk.

.. (Example 5) _
20 Next, an optical disk according to Example 5 of
the present invention will be described.

Figure 11 shows the location of address blocks in

sector address regions of an optical disk according to

25 . the present example. In Figures 11, 150_and'152 denote
groove tracks; 151 denotes a land track; 153, 154, 155,

and 156 denote address blocks; and 157 to 164 denote
address pits constituting the address blocks. When
performing a cutting, the grooves and address pits are

30 successively formed. 1In the groove track 150, the pits
of the address blocks 153 and 154 are formed in
synchronization with a standard clock for cutting, so

that the interval between address pits in the address



P13282P0O - 30 - signal. A linear notor 609 is provided for quickly noving

the optical head 610 to a target track. The operation of the |inear notor
609 is controlled by a liner notor control circuit 607. A data
reproduction 5 circuit 612 denodul ates the signal digitalized by the

digitalization circuit 605 in synchronization wth a clock, andpizasspers
t he obtained data. An ID reproduc- tiengsikcuit 602 is conposed of: an
address reproduction circuit 603 for reproducing an address (address

i nforma- 10 tion) fromthe signal digitalized by the digitalization

circuit 605; thgtyggk 4 ' ifg%igﬂ [ reit L | TG 4%@.4 nd
track 403 fromt led’ groolvétgtrgrda%:k 4 anrgéi gg%t F?@%né%‘ﬁeq'ﬁ%ﬁd% ac sfrom
t he groove traclkiaies;fxom the qieeve BoacknldB wilpr bei @acauflpiple of an
conmbining a firg FHyH e d e S, uct | I rEcul
603 and a tr-acks"L:;n ent|¥|car{ig%&glygﬁal%%ﬂtglé%géaf ?gmett% T a%égu% Fd
i dentification 100 nslit Inlothexr orrrdgidr oot #nly facpitt dadenvgle FHQ ol
5 within the same address block but also a pit interval T11
between different address blocks will become a multiple
of Tw in theory.

However, in practice, the position of the address
10 block for the next groowve track 152 is purpésely shifted
along the circumference direction in order to prevent the
overlapping of address blocks due to rotation fluctuation
during the cutting, as described in Example 4. Even in
this case, if AX is set at an arbitrary value, a time
15 interval T14 from the pit 163 of the address block 155 to
the pit 160 of the address block 154 may not be a multi-
ple of Tw because it is not synchronized with a reference

clock during cutting.

20 When the time interval T14 is not a multiple of
Tw, some time is required for readjusting the phase of
the data reading clock in the PLL at the VFO 1oéated in
the beginning of the address block 154. |

25 In order to solve such a problem, the address
pits can be disposed with their phases matched so that
the time . interval T12 of the offset AX approximately
becomes a multiple of Tw. Thus, T14 also approximately
becomes a multiple of Tw, whereby the time required for

30 the PLL synchronization in the address block 154 when
reproducing the data 'in the land track 151 can be re-
duced.



circuit 608 perfornms focusing control for maintaining the 20 focus of
the laser light on the information recording face and tracking control for
mai nt ai ning the focus of the laser light in the center of a track of the
disk. In order to access a target track, .the CPU 601 noves the optical head
610 to the vicinity of the target track by 25 means of the |ipgegpgppbor
control circuit 607, further noves the agti-cal head 610 onto the target
track by nmeans of the tracking control circuit. 608 through a track junp,
and selects either a land track or a groove track by designating the
tracking polarit & %@ gigg e 4 is a diagram showi ng the configuration of
the track identi Poh ofrcuit 901 for generating a track identification
signal b based on two ad&:els,seexneopti@&BZ&i@E acgbrdimgp rd xaing keo b t i

Cegister for rotiiningeatyt HoEoR et FOBE BUEBLTbedTC CTOr For
retaining a
5 Flgure 12 shows the location of address blocks in
sector address regions in an optical disk according to
the present example. In Figure 12, 130 and 132 denote
groove tracks; 131 denotes a land track; 133, 134, 135,
136, 137, 138, 139, and 140 denote address blocks; 24
10 denotes a light spot; 141 denotes a VFO; 142 denotes an
AM; 143 denotes an address number{ 144 denotes an ID
number; 145 denotes a CRC; ahd 146 and 147 denote dummy
data regions.

15 In the present example, as shown in Figure 12,
dummy data regions 146 and 147 are disposed at the
beginning and the end of each address block, the dummy
data regions 146 and 147 containing data which has
nothing to do with the identification of address signals.

20 Herein, the VFO 141, the AM 142, the address nﬁmber 143,
the ID numbexr 144, and the CRC 145 are the same as those
described in Example 2. By providing the dummy data re-
gions 146 and 147, the beginning of an address block is
prevented from overlapping with the end of its previous

25 address block even when a locational fluctuation occurs
for the address blocks along the circumference direction.

The pit pattern of the dummy data can be arbi-

frary selected. For example, by ensuring that the dummy

30 data has the same pit pattern as the VFO 141 in the
beginning of each address information region, the VFO
region will appear to be longer, thereby providing an
advantage of ensuring the generation of the data reading



second address; 1003 denotes a conparator for conparing 5 the two
-addresses; and 1004 denotes a flip-flop for retaining the conparison
result. Hereinafter, an address reproduction operation by the optical disk
recordi ng/ reproduction device shown in 10 Figure 3 will be described
with reference to Figures 3 and 4. \Wen receiving the | ogical addr¥ezmd a
track in which data irs desired to be xegprded or reproduced, the 15 CPU
601 i ssues a seek command to the linear nmotor control circuit 607, and
drives the linear notor 609 so as to nove the optical head 610 to the

vicinity of the farget c (t . et 6 [ ack . nd
or a track seleg-l8%'co?%%n§?n§ﬁ§cﬁfiggFﬁpggcgﬁ aﬁggﬁ%i?ﬁkéogégaéﬁgt%ggn?he
track is a | andandadlR7ocan bheocany valed as king fas ddve daowiyndatentregion

circuit 608, whepehybhe 08k galy A4 Rt J Beah9s! rbhAGkea
? QUIt 08 s ﬁﬁﬁ? % trgﬁ

The focus/tracking control cir ects the tracking con

pol arity and jufer tthe ddentilfiieeddiom @fhthegddress signakk when
receiving g track selection command, so that focusing and tracking to the
target track are attained. Reflected |ight fromthe optical disk 401 is
converted into currentsIfy i# pplfal pppldcadle cke ddéspese a dummy data

region only in the end of each address block.

(Example 7) ,

10 Next, an example of an optical disk record-
ing/reproduction device according to the present inven-
tion will be described.

Figure 13 is'a block diagram showing an optical
15 disk recording/reproduction device capable of reading
sector addresses in the optical disk shown in Figure 7A.
In Figure 13, 31 denotes a disk; 32 denotes a disk motor:;
33 denotes an optical head; 34 denotes an address
reproduction section composed of an addition circuit 35,
20 a waveform equivalent section 36, a data slice sec-
tion 37, a PLL 38, a demodulatbr 39, an AM detection
section 40, a switcher 41, and a CRC determination
section 42; 43 denotes an error correction section; and

44 denotes an address correction section.

25
Figure 14 shows the configuration of sector
addresses of an _optical disk for - which record-
ing/reproduction of information with the present optical
disk recording/reproduction device is performed. The
30 optical disk has the same configuration as that of the

optical disk shown in Figure 7A. In Figure 14, a land
track-52 and groove tracks 51 and 53 interposing the land’
track 52 are illustrated. In a sector address region 5



30 tors in the optical head 610, and are converted into voltages as
reproduced signals corresponding to the respective optical detectors by
the head anplification circuit 606. The reproduced signals are subjected
to - P13282PO - 32 - various cal cul ati ons dependi ng on the purpose for
whi ch they are used, whereby a reproduction signal indicating ighaogtdgn,
a tracking error signal, and a focusinggrror signal are generated. The
tracking error signal 5 and the focusing error signal are supplied to
the focus- ing/tracking control circuit 608 so as to be enployed for the

| ndi cat 'ng | nf oPREVEURY beAMERRAIT B AP (TRILRT (I Tohc T orE et cHPAZ8ES, 10
I n accordance wblbckbi S40pbi 52 ades@isposed- sbngsr epralitethateligvwobble
0o 30 o595 FSERbbDca! i TR EHEN | S,FOMRE°BdeBhiol " 0Y! 058
assumed that the track number increases by 1 for every
5 complete round of the track; a groove track 51 has an ad-
dress #100; a land track 52 has an address #101; and a
groove track 53 has an address #101. The values (e.g.,
#100) in each address block represents a value (address)
set in the address number 13 in that address block.
10
An operation of reading a signal from the sector
address region 5 shown in Figure 14 by using the opticai
disk recording/reproduction device shown in Figure 13
will be described. '
15 '
First, the optical head 33 radiates laser light
onto the optical disk 31, whereby the intensity of the
light reflected from the optical disk 31 is detected. A
reproduced signal (RF signal) is generated based on the
20 amount of reflected 1light. The same operation of
extracting an address number and an ID number from an RF
signal for each address block as described in the de-
scription of conventional techniques is performed by
means of the waveform equivalent section 36, the data
25 slice section 37, the PLL 38, the demodulator 39, the AM
detection section 40, the switcher 41, and the CRC
determination section 42. '

When the 1light spbt 24 reproduces data in the

30 groove track 51, the address signals obta:i..n'ed in the
sector address regions are, respectively, (#100, 1),
(#100, 2), (#100, 3), (#100, 4), where (address number,

ID number). These values are input to the address



15 common to the |and track 402 and the groove track 403; and the track
I dentification signal b (conposed of 1 bit) for identifying the |land track
402 and the groove track 403, in which the nost significant bit is a val ue
obtained fromthe track identification signal b and the 20 ot her
addresses are addresses obtained fromthe address regi on. The trprd2s82r0
identification circuit 901 is conposed @8 the two registers 1001 and 1002,
t he conparator 1003, 25 the flip-flop 1004, delay el enments 1005, 1006,
and 1007. The track identification circuit 901 takes the two addresses e

nto the registals 200k Ad 1092 Ba3CoRa JRAGE QRN JULae (Langls
obt ai ned by del aying the address detéction signa Dy predetermned tinme
peri ods. 30 Petaoks anlraldmasss based copaandibputheddvepsr aumbetrO@®d

Specifically, t qgﬂg .on signal d is delayed by predetern ned
time periods byrbt%e t ﬁ?ﬂa&‘%ﬁgéeﬁo'e- ments 1005, 1006, and 1007 so as to

gi ve gate pul se P13282P0O - 33 -
5 Figure 15 shows sets of signals input to the

address correction section 44 when reproducing data in a
groove track and when reproducing data in a land track.
The address blocks 54, 55, 56, and 57, which include the
same address number, are disposed so as to wobble on the
10 inner periphery side and the outer periphery side with
respect to the center the groove track 51. Therefore,
the address numbers of ID1 to 1ID4, obtained when
reproducing the data in the groove track 51, all take the
same value (i.e., #100 herein). Accordingly, the read-
15 out address number (#100) can be output intact from thé
address correction section 44 as a final address value.

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

duces data in the 1land track 52, the.address signals

20 obtained in the sector address regions are, (#101, 1),
(#100, 2), (#101, 3), (#100, 4), which are input to the
address correction section 44 in this order. Since it is

known from thé location pattern of address blocks shown

in Figure 14 that the address number indicated in ID1 and

25 ID3 is smaller by 1 than the actual address number, the
address correction section 44 adds .1 to +the address
number #101 read from ID2 and ID4 to obtain an address
number #101l. Since the address number #101l read from ID1

and ID3 coincides with the actual address value, it is

30 used intact as the address number. Thus, a final address
value #101 is output. By inputting a signal (L/G signal)

which indicates whether data in a groove track is being
reproduced or data in a land track is being reproduced to



signals for the registers 1001 and 1002 and the f lip- flop 1004. In
accordance wth the above-described circuit, the track identification
signal b is generated so as to indicate a groove track when the two address
5 bl ocks 411 and 801 coincide with each other, and a | and track when the
two addresses are different. The register 902 in Figure 3 retai ns;3sgobhrst
address reproduced by the address reproggction cir- 10 cuit 603. By
conmbining the first address and the nost significant bit of the address of
t he data obt ai ned fron1the track identification signal b, the address a for
i denti fying the | S obt ned. 15 . The dat a ‘
Feprodutt i on of e Wi BRFEECTIER, aRakion, 4, hRcaRoVE TREYigRed
reproduction ci raddneéﬂ)bcmnbdﬁmmctchmshe agpiewstif rom t he CPU 601, and, if
t he addresses match, reproduces data after a predeterm ned period of tinme
fromthe reproduction of the address. 20 Finally, if the reproduced address
a is deter- mned to be Tiusf,edsnactpodanbe uﬂﬂhetbesngmﬂdaijdishnnamanan

o0t of o8O AR "o 8 Neng ] Adeht sl i
and the track address correction section 44 is prov1ded which is
capable of correcting a read-out address number (e.g.,
#100) based on an ID number which is read out substan-
tially simultaneously (e.g., 2) provided that it is
10 previously known whether data in a groove track is being
reproduced or data in a land track is being reproduced so
as to derive a correct sector address value (e.g., #101).
As a result, it becomes possible to manage the sector
addresses of an optical disk located as iQ_Figures 74,
15 7B, and 14.

In this example, the address numbers of the land
track and the groove track are the address number indi-
cated in ID1l. Since substantially all of the four

20 addresses ID1 to ID4 are properly' read when reading
sector addresses, it is preferable to, if the value of
ID1 was properly. obtained, use that value as the track
address. In other words, it is more practical to set the
track address of the land track 52 to be #101 because
25 this will eliminate the need of correcting an address
number read out from ID1, although it is also applicable
to set the track address of the land track 52 to be #100.
Another advantage of equal readability_regardless of land
tracks or groove tracks will be provided by ID1l indicat-
30 - ing the track address number itself in the case where the
VFO of ID1 is prescribed to be longer than those of other
address blocks so as to enhance the readability of ID1.



sel ection signal, which selects the tracking polarity, is inverted. In the
above-descri bed exanple, the case where only the nost significant bits of
the addresses are different corresponds to a case in which the addresses 30
common to the land track and the groove track match but either a land track
-or a groove track is wongly select- ed. 1In order to correct thiR8282P0
situation, the tracking selection sighnaki1is inverted, so that the tracking
P13282PO -34- polarity is switched. Wen reproducing the data in a groove
track of the optical disk 401 shown in Figure 2 by the above- 5

descri bed device, the lager.,lig a r oxXi C [ f

t hat groove track, and ?ﬁet?h o$%%§§ogiﬁn W6 égg%géé %%%%ﬁ%g%?¥ﬁ¢%§o%8
addr ess regi on whichhgwe shketeoandsyvpirovifedgforiohe &macBOlbMowever, in
reproduced. On r , n_.epr ' gE;Q% dl?]rg'%i - &0
track, the Iase% |%%?%35&%295%%$%x?%a?e&%&ﬁﬁ% center %fﬁ?ﬁgggléngf
track, and the isectomst iage i Anclydeddrimsone track, the sector number

5 consecutively increasing, address #100 will be. adjoined

by address (#100 + N ) Accordingly, the address correc-
tion section outputs a corrected value by adding N to a
read-out address wvalue when reproducing data in a land
track. Thus, it becomes possible to derive address
10 values for both land tracks and groove tracks in the same

manner described above.

Furthermore, in the case where a number N of
sectors are included in one track such thatil the address
15 number takes discontinuous values, it is possible to
calculate a corrected value in accordance with the
specific format of the sector addresses based on the
address number and the sector number which are read from
each address block.
20
Furthermore, although a case was described in
which the same address number is read out when reproduc-
ing data in a groove track, it is also applicable to
configure the optical disk so that the same address
25 ‘number is read out when reproducihg data in a land track.

Although the same address number was disposed. on
the inner periphery side and the outer periphery side of
one track, it is also possible to correct a read-out

30 address number based on an ID number if the location

pattern of ID numbers and address blocks is known.

(Example 8)



bl ocks having different values (e.g., 411b and 801c) wi thin one address
region is reproduced. Thus, informa- tion in different pairs of addresses
is reproduced from 15 t he address regi on dependi ng on whether a
currently reproduced track is a land track or a groove track. As a result,
it becones possible to identify the currently reproduced track teq3gag her
the land track 402 or the groove track g3 based on the reproduced signa
only. 20 Therefore, irrespective of the correspondence between groove
configurations (i.e., groove track or land track) and tracking polarities,

Using the. repror duced SPERal SRBERRR SKABPAR DL B RPERE>AoByEEabebPrlisa
optical disk redogdireprodpctdont idavidey iamsonding reektig poesentyiowenbe
automatical ly swtch ased |l y.:9n. 4 he repro- duced signal, utilizing
differences in 3%%%a gggsggsqg%&%l%2$§erefore, it is possible to perform
one, common type of tracking regardless of the characteristics of the disk

oot b TS5 arng ot AL ULECHEP L Q0 ¥t “EnBul 65 L opticed
dis recording/reproduction device according to the
present exanple. In Figure 16, 31 denotes a disk; 32
denotes a disk motor; 33 denotes an optical head; 34
denotes an address reproduction section composed of an
10 addition circuit 35, a waveform equivalent section 36, a
data slice section 37, a PLL 38, a demodulator 39, an AM
detection section 40, a switcher 41, and a CRC
determination section 42; 43 denotes an error correction
section; and 61 denotes a land/groove idaentification

15 section. '

Figure 17A is a block diagram showing the config-
uration of the land/groove identification section 61. |
Reference numeral 62 denotes memory 1l; 63 denotes memo-

20 ry 2; 64 denotes memory 3; 65 denotes memory 4; 66
denotes comparator 1; 67 denotes comparator 2; 68 denotes
comparator 3; 69 denotes comparator 4; and 70 denotes a
judgement section.

25 An operation of land/grbove identification by the
above-described optical disk reqo::_‘ding/reproduction
device, performed based on address signals obtained from
sector address sectioﬁs in which address blocks are

~ disposed és shown in Figure 10, Will be described.

30 First, the optical head 33 radiates laser light onto the

" -disk 31, whereby a reproduced signal (RF signal) is
detected based on the amount of reflected light. The
same operation of extracting an address number and an ID.



P13282PO - 35 - information is recorded on both | and tracks and groove

~tracks can be inproved. (Exanple 2) 5 Figure 5 shows an optica
disk according to Exanple 2 of the present invention. In accordance with
a predeterm ned physical format, a plurality of sectors 4 are successively
dis- 10 .posed on a disk 1 along a track 2. Each sector 4 is gpspeses of
a sector address region 5 indicating thggposition of that sector on the

disk and a data region 6 for actually recording data. 15 Fi gure
6 shows a | ogi cal fornat of a sector address adopted by the optical disk 1

of the present nthe o eﬁgﬁp four
addr ess bl ocks %\ §r19f5?rél par%V| gv\?gﬁl n %%e sea or ggég?egs élgl gure
6, the address maadn;baﬁtxnJﬁh@Odesca;pt;udloﬁtedn&entmmnaé ftB¢hniques

respectively. Gach agEigss, bhock el UgES cReViQ o an AMLEACFLRES k)
12, an address nu sec an over app ng sequen-
tion 36, the data sllce section 37, the PLL 38, the
5 demodulator 39, the AM detection section 40, the switch-

er 41, and the CRC determination section 42.

The address signals read by the light spot 24

scanning the sector address region 5 are sequentially

10 input to the 1land/groove identification section 61 as
pairs of (address number, ID number). In the land/groove
identification section 61, the read-out address numbers

are stored intact in the memories 62, 63, 64, and 65
corresponding to the respective input ID numbers.

15 Specifically, an address number in ID number 1 is stored
in memory 1 (62); an address number in ID number 2 is

stored in memory 2 (63); and so on.

With reference to Figure 14, when reproducing
20 data in the groove track 51, #100 is stored in memory 1:
#100 is stored in memory 2; #100 is stored in memory 3;
and #100 is stored in memory 4. Comparator 1 (66) in
Figure 17A compares the address numbers in memory 1 (62)
and memory 2 (63) so as to determine whether or not the
25 two address numbers coincide, and transfers the result to
the judgment section 70. Similarly, comparator 2 (67)
compares the address numbers in memory 2 (63) and memo-
ry 3 (64); comparator 3 (68) compares the address numbers
in memory 3 (64) and memory 4 (65); and comparator 4 (69)
30 compares the address numbers in memory 4 (65) and memo-
ry 1 (62). The comparators 2 to 4 transfer their respec-

tive results to the judgment,section 70.



tial nunber (ID nunber) 14, and a CRC (Cyclic Redundancy Check) 15. 25 The
VFO 11 is a reproduction clock synchroniza- tion signal portion, which has
a continuous repetition data pattern for enabling an address signal to be
secure- |y reproduced fromthe address region in spite of possi- 30 bl e
fluctuation in the rotation speed of the disk. The recording/ Fa@28frd i on
device | ocks a PLL (Phase Locked Loop)s4o-this repetition data pattern so
as to generate a clock for reading data. The AM 12 is conposed of a
P13282PO - 36 - specific code pattern for indicating the start point of the

address data. The addfess?ﬂunber |s a gﬁhgngggr In.ggl cat g&ht hes

position of the sector—8n cate
| ocati on order eapeated da:choatttﬂn&ssa breskltn 'tdm-n@ldﬁﬁhht fagdraes §TPeYeonN;

this number %r %e §§e §86E£8d1£8a%ignrﬁB%EéLhOBfneﬁéeéddrégg BiRGcks an

error detectio | STgenera
as shown in Figure 14. The judgement section 70 judges

5 that the currently reproduced track is a groove track
when the outputs of all the comparators coincide. On the
other hand, while the light spot 24 is reproducing data
in the land track 52 shown in Figure 14, #1011 -is stored
in memory 1 (62); #100 is stored in memory 2 (63); #101

10 is stored in memory 3 (64); and #100 is stored in memo-
ry 4 (65). As a result, the outputs of comparators 1 to
4 all become "not coincided”. Thus, comparators 1 to 4
are all expected to output a result "not coincided" for
a land track, due to the location pattern o{_the address

15 blocks as shown in Figure 14; in this case, the currently
reproduced track is judged to be a land track.

As described above, it is possible to determine

whether a currently reproduced track is a land track or

20 a groove track by examining whether or not address
numbers corresponding to predetermined ID numbers coin-

cide. In the case of the location pattern of address
blocks according to the present example, the currently
reproduced track is determined to bé a groove track if at

25 least one of +the results from comparator 1 (66),
comparator 2 (67), comparator 3 (68), and comparator 4

(69) is "coincided". The currently reproduced track is
determined to be a land track if at least one result is

~ "not coincided”. In other words, it is not necessary for

30 all the address blocks to be read accurately. The
land/groove identification is possible as 1long as
information in at least one of the address blocks ID1 and

ID3 on the inner periphery side and information in at



fromthe address nunber and the | D nunber. The error detection code can
be any code other than CRC, e.g., Reed 10 Sol onon' s code, as |ong as
readi ng errors of the address nunber and the |ID nunber can be -detected.
Each address bl ock can contain additional information as well as the

i nformati on shown in Figure 6. 15 - Figure 7A is a di agnapsdrpM ng
the | ocation of address blocks wthin &%ector address region of the
optical disk of the present exanple. While two address bl ocks were provided
i n each address region in the previous exanple, there are four address

bl ocks provi ded C d egi C d t S

exanpl e. Fbmeve%ég?ﬁeo nﬁf @hé g%%?%%é g?%@ﬁ% ?gébéﬂgr%g?dg ?%gegﬂﬁer
addr ess regi on perhpherynfide canfber refdgoud as sddwessa sigméls.ack 22 and
groove 25 tracks 21 and 23 adjoining the land track 22. Four address
bl ocks. 1Dl to ID4 are disposed in the a sector address region 5 provided
bet ween data regi ons 6 MpEegves, atheolandégracveyidenbiéigpthonedpgealspo
the centergof tggsLiBEK. whs.aeCIaH c@ddbedd té&f@é&mergeééfoﬁrﬁfk 34
width (or the track pitch) one track 1s Tp whether it Is a land track or
a groove track, ipreraggated BF0§R§WPD&ntElgEHeaFEBshlFPeth§ FpFEe. f #ORLt he

center of the tiéc&nput to memory 1 (62); #100 is input to memory 2
(63); #101 is input to memory 3 (64); and #100 is input
to memory 4 (65). Therefore, the outputs of the

10 comparators 1 to 4 all become "coincided” when reproduc-
ing data in a land track. Thus, the track is determined
to be a-land track when all the comparators output
"coincided". On the other hand, when reproducing data in
a groove track, the outputs of the comparators 1 to 4 all

15 become "not coincided". Thus, the track is determined to
be a groove track when all the comparators output "not
coincided".

The identification as - to land/groove is impossi-
20 ble in the case where address signals can be read only
from the address blocks ID1 and ID3 on the inner periph-
ery side or only from the address blocks ID2 and ID4 on
the outer periphery side. In such cases, a signal (L/G
OK signal) indicating that the judgement section 70 is
25 incapable of judging can be output. Since sector ad-
dresses are read at a rate of once in every few millisec-
onds in accordance with the disk rotation, in general,
there is only a wvery small probability for the
land/groove identification to be disabled for all the
30 sector addresses over a long period of time. Therefore,
the land/groove identification is practically possible by

the above operation.



along the radius direction so as to be disposed alter- P13282P0O - 37 -
nately on the inner periphery side and the outer periph- ery side.

Address pits 25 are fornmed in each of the address blocks IDl to | D4.
Recording marks 26 are fornmed in the data regions 6 and 7. According to the
present 5 exanple, the wdth of the address pits 25 (i.e., spzg828keng
the direction of the disk radius) is-igethe range of 0.1 to 0.6 pm The
recording marks 26 according to the present exanple are forned on a
recording film 10 The address pits 25 are usually forned when

formng the groove tracks ;&nggggégs LA & I%gﬁﬁ;?ﬂégga?%go%p $# S

and the address pits are for y a laser cu e laser Ti1ght
spot for cuttireddmessait twamrerrongously Fydged 7as goiredorby the CRGove

moved toward 11O A SR s e GRS el DG SAda AR 12
and 19 in the skiensegihanss thegovtpatsnofhtheoramparatgpediltalnglude t he
5 both "coincided" and "not coincided". In such cases,
too, a signal (L/G OK signal) indicating thét-fhe judge—
ment section 70 is incapable of judging can be output.

It will be appreciated that by inputting <the
10 land/groove identification signal (L/G signal) from the
land/groove identification section 61 to the address
correction section 44 of Example 7 shown in Figﬁre 13,
~the 1land/groove identification and outputting of an
address value can be simultaneously performed based on

15 . one sector address.

(Example 9)
Next, still another example of an optical disk
recording/reproduction device according to the present
20 invention will be described.

Figure 18 is a block diagram showing an optical
disk recording/reproduction device according to the
present example. In Figure 18, 31 denotes a disk; 32

25 denotes a disk motor; 33 denotes an optical head; 34
denotes an address reproduction section; 81 denotes a
tracking error signal detection section composed of a
differential circuit 82 and a LPF (Low Pass Filter) 83;

_ 84 denotes a phase compensation section; 85 denotes a

30 head driving section; 90 denotes a timing generation
section; 91 denotes an outer periphery value sample/hold
section; 92 denotes an inner periphery value sample/hold
section; 93 denotes an addition circuit; and 94 denotes



data region 6, laser light is continuously emtted so 20 that a groove
track of a predetermined width is forned, and laser light is intermttently
emtted in accordance with the desired address pits in the sector address
region 5 so as to be shifted fromthe groove track by Tp/2 al ong the radius
direction. Although the address 25 bl ocks IDL and 1 D3 are di $sA&3FPEwP as
to be shifted upward with respect to ihgyaddress blocks ID2 to ID4 in
Figure 7A, it i-s also applicable to dispose the address bl ocks 1Dl and | D3
so as'to be shifted dowmmward with respect to the address blocks I1D2 to I D4

in the figure. 30 Fi.gure 7 h f r.especti ve waveforns of a reproduced
signal (RF signél?aéﬁdc§nyg§%%?%gC%E%%Fﬁgignal (TE signal) when the |ight

spot 24 reproduces the sector P13282PO - 38 - address region 5. In

general , the anplitude ?ﬁ FE. l.onal . v§hu hj
substantially in propor |0%B§f hléheagrgééégﬁ%ﬁgt e ?Féﬂ#ggﬁgin§4agggﬁﬁies
in the - between a light spot and a track in a sector address
5 region having address blocks disposed as shown in Fig-
ure 14, performed by the above-described optical disk

recording/reproduction device, will be described.

First, the optical head 33 in Figure 18 radiates
10 laser light onto the disk 31 and detects a reproduced
signal (RF signal) based on the amount of reflected_
light. The operation of extracting an address number and
an ID number for each address block as described in the
description of conventional techniques is performed by

15 the address reproduction section 34.

Figure 19 is a schematic diagram showing change
in the tracking error signal (TE signal) in a sector
address region 5 during an off-track state. The level of

20 the TE signal shifts substantially in proportion with the
distance between the light spot and the address pits, and
the direction of 1level shifts is determined by the
relative positions of the light spot and the address
pits, as described in Example 2. Herein, it is assumed

25 | that the TE signal takes a negative value when the light

’ spot 24 passes over address pits 25 on the outer periph-
ery side and takes a positive wvalue when the 1light
spot 24 passes over address pits 25 on the inner periph-
erypsidé. When the light spot 24 follows line (a) of a

30 track 2, the level shifts VIEl and VTE3 of the TE signal
take small negative vaiues because the distance between
the light spot 24 and the address pits 25 is relatively
small in ID1 and ID3. In this case, the level



address pit 25. Therefore, when the light spot 24 is at 5 the center of
the track, the light spot 24 illum nates the sane area of the address bl ock
D1 or I1D3 and the address block ID2 or I1D4 although in different
directions with respect to the address pits 25. Thus, the RF signal has
substantially the same anplitude, as shown in the 10 figure.pigzghpodat a
regions 6 and 7, which are conposed af sgraoves, the TE signal takes val ues
which are in proportion with the amount of offset between the |ight 15

spot 24 and the track groove. Simlarly, in the sector address region 5

Che amount of GTFEEES BETR A Y2 3 ¥BsorE Aturar cFakaqabedt Bttt o
t hough the out pralueydeadudenechEEddisgazmicel bedivbbar the, 126ht spot Z4dershne
CrLact ammunt 64 IEERLE §10V5000L L3520l S, IR 0 T 1,

Accordingly, thé' ftesulta Si gha I"es” dependi hg on
the | ocation ofAghe =zedndts @ IERK sigshdwshownFiiguréayBof2¥Figure 19 is

Fi gures 84 and t hgpslp A e Sh@n ' Of3
region wh’egn t he |§gﬂ?g&5bo?’ 'S :;éri?%o?" ?'gtBEE agEEEt g?e?’”é‘.’%u%& A{%ch\?\f/se?ﬁ% RF
signal in the strack 2ddhssdewe) @hift amowatcisethResamehdn| alhtof ID1

to ID4 because the distances between the light spot 24

and the address pits 25 in ID1 to ID4 are the same. As

a result, a TE signal shown in (b) of Figure 19 is

10 obtained. When the light'spot 24 follows line (c) of the
track 2, a TE signal shown in (c) of Figure 19 is ob-
tained. As seen from Figure 19, the levels of VTEl (or

" VTE3) and VTE2 (or VTE4) vary depending on which position

of the track 2 the light spot 24 moved over, so that the

15 off-tracking amount can be deduced based on a difference
between level shifts. In other words, the off-tracking
amount can be obtained in accordance with the eguation

Voftr = VTEl - VTE2., If the light spot 24 follows the
center line (b) of the track 2, VTElL -~ VTE2Z = 0 in the

20 sector address region 5; if the light spot 24 follows the
line (a) of the track 2, VTEl - VTE2 < 0 in the sector
address region 5; and if the light spot 24 follows the

line (c¢) of the track 2, VTEl - .VTE2 > 0 in the sector
address region 5. Thus, the direction and émount of off-

25 tracking can be obtained.

Next, the operation of the timing generation

section 90 in Figure 18 will be described. Figure 20 is

a timing diagram showing gate pulse signals (GTO0 to GT2)

30 in the timing generation section 90. Since read-out
address signals are input from the address reproduction
section 34 to the timing generation section 90, the
timing generation section 90 generates a gate pulse



spot 24 is shifted toward the inner periphery of the 30 track. Figure
BB shows the RF signal in the case where the |ight spot 24 is shifted
toward the outer periphery of the track. In Figure 8A, the RF signal has a
| arge anplification in the address bl ocks ID1 and 1 D3 since the P13282PO
- 39 - light spot 24 passes near the address blocks 16 and 18, awbBidppdF
signal has a small anplification in thesaddress bl ocks ID2 and I D4 since
the light spot 24 passes at a distance fromthe address bl ocks 17 and 19.
There- 5 fore, the address signal becones difficult to read in ID2 and
D4, However, b §agmOngGnbih OPLY AN AARNEShUAG S wigH | B8d-EAL0
properly read i 5 0ne sec or address. n the exanpl e shown 1 n Figure §A

t he RF signal aMbpksdeorhsth@r gQUtearI Periphanys, sider @nd nakigate 0pulset

easy to read th F he a 4 t dd S a
whol e is sati sf%c?gl(ra& Py in Fi %ﬁrg%ﬁ%m% éﬁgngilrit% I%"la?u %% S
small in 1Dl an®lppgs Phetb%yimmﬁrrgp¥¥Ph¢$Y|$Aﬂ@.thﬁsed on the recelved

5 address signals. The gate pulse signal GT1 becomes a

signal for sampling a signal in the outer periphery value
sample/hold section. The gate pulse signal GT2 becomes
a signal for sampling a signal in the inner periphery
value sample/hold section.

10

First, (a) of Figure 20 shows a case where ID1l

was successfully read. The timing with which ID2, ID3,
and ID4 appear can be known if ID1 is successfully read.
Accordingly, the signal GTO0, which includes a gate pulse

15 in synchronization with the end of ID1, is generated. In
this case, gate pulse signals GT2 and GT1 are generated
for the address block ID3 on the inner periphery side and
the address block ID2 on the outer periphery side,
respectively (ID2 can also be 1ID4). Accordingly, the

20 timing generation section 90 generates the gate pulse
signal GT1 so as to lag behind the gate pulse signal GTO
by time Tl1l, and generates the gate pulse signal GT2 so as
to lag behind the gate pulse signal GTO by time T2.

25 Next, (b) of Figure 20 is a +timing diagram
showing the case where ID2, but not ID1, was successfully
read. A gate pulse GTO0 is generated which is in

' synchronization with the end of ID2. In this case, gate
pulse signals GT2 and GT1 are generated for the address

30 block ID3 on the inner periphery side and the address
block ID4 on the outer periphery side, respectively.
Accordingly, the timing generation section 90 generates
the gate pulse signal GT1 so as to lag behind the gate



15 read the address, but the RF signal anplitude is con- versely |large
in ID2 and 1 D4, thereby naking it easy to read the address. In.other words,
the address readabili- ty in the sector addresses does not decrease

i rrespective of whether the |ight spot becones off-track toward the 20

I nner periphery side or the outer periphery side fromthe track Fae3gsaro As
w Il be appreciated, the sane address-rg@dability is attained for both the
| and tracks and the 25 groove tracks. Furthernore, as in Figure 7B, the
| evel of the TE signal alternately shifts, i. e., to be positive or

negative, for a o Jf_-fmgv %Jl SS
bl ocks, the fre ué’%gyggéﬁ??évgl% ﬁYf I n- creas pecﬁ%l ca Ig;‘#%t Eg‘j’_&‘é
frequency of | ewdlgnsli GBI sio Ese tTE lag iy Yime2TlHz or nore, which is

consi derably higher than the control band in which the |ight spot can

P13282PO -40- follow the target track, in view of the tinme (100 [err]sec or
: Next, (c) of Flgure 20 shows the case where gate

5 pulse signals to be sampled and held ‘are generated in
synchronization with a further gate pulse signal which is
in synchronization with the sector address region.
Assuming that GTO is the further gate pulse signal, which
rises immediately before each sector address region, gate

10 pulse signals GT2 and GT1l are generated for the address
block IDl1 on the inner periphefy side and the address
block ID2 on the outer periphery side, respectively.
Accordingly, the timing generation section 90 generates
the gate pulse signal GT1l so as to lag béhj_.nd the gate

15 pulse signal GTO0 by time T4, and generates the gate pulse
signal GT2 so as to lag behind the gate pulse signal GTO
by time T3.

By using the gate pulse signals GT1l and GT2

20 generated by the timing generation section 90, with
reference to (a) of Figure 20, for example, the lev-

el VTE2 of the TE signal in the address block ID2 on the

outer. periphery side is stored in the outer periphery
value sample/hold section 91 in synchronization with the

25 gate pulse signal GT1l, and the level VTE3 of the TE
signal in the address block ID3 on the inner periphery

side is stored in the inner periphery wvalue sample/hold
section 92 in synchronization with the gate pulse sig-

nal GT2. As a result, a value (VTEl - VTE2) is output

30 from the differential circuit 93. Since this wvalue
corresponds to the off-tracking amount, it can ’be further
converted into an off-track signal (OFTR signal) by
adjusting its level to the leyel of the TE signal by .the



| ess) period usually required for passing through a sector address region.
Therefore, the light spot will never respond to such |evel shifts of the TE
signal. 5 Mor eover, since the nean value of level shifts is sub-
stantially zero, offsets of the |ight spot due to a DC conponent are
unlikely to occur. As a result, the sector address regi ons have H1i3282p0

I nfl uence on the tracking control sectié@h,-and the disturbance in the
tracki ng 10 control immediately after passing through a sector
address regi on can be reduced. Although the present exanple described a

e acraGaRn® ChePePOl QMO dO! 1 PRCHe AAMERT. LRackipg

simlar effects™of iInproving t ress readability against off-trac
can be provi dedcPRtrRé gisteRhedestate MahQCHIr dar wbdchythek 4 ight @posr

more. |0 the casg WA CadBuBYe) MibEhe kRl e3n@lr, oRhOGKSLE BdssRosed

equal ly on the inner periphery side and the outer periphery~side, there is
provi ded an ef f EEMPEREPLEy e Bittng IFNATHIAEh A | the Heraeking n§rESHt FdONaLt er

passi ng t hgoughgakeatdbassetedbansll, ntheeppase ¥WbRpenda+eeH SHEREHNOB4
address bl ocks are %rOVI onent due to the level shifts -

ded, a DC co 25 .
of the TE si gnaPPfs thendegte driyiing Seilaifi} att Hhoyah othar FRefignal

because it has as controlled to be zero. Accordingly, by applying the
OFTR signal for correcting the offset in the tracking
control system as shown in Figure 18, it becomes possible.
10 to position the light spot in the track center. The same
applies to (b) and (c) of Figure 20. '

The gate pulse signal GT2 is to be generated in
synchronization with one of the address b}ocks on the

15 inner periphery side,' rather than a specific one of the
address Dblocks; the 'gate pulse signal GT1l is to be
generated in synchronization with one of the address
blocks on the outer periphery side, rather than a specif-

-ic one of the address blocks. Although it's not neces-

20 sary to adjust time T1 and time T2 at exact time inter-
vals so as to synchronize the gate pulse signals with
specific addréss pit positions in the address block, it

is preferable that the pit arrangemeht patterns in the
respective address blocks are measured with the same

25 period (e.g., the VFO region).

Although the information in only one address
block on the inner periphery side and only one address
block on the outer periphery side is sampled and held in

30 the present example, a more average value can be detected
by detecting an off-track signal by 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



hi gher frequency than the tracking control band. It is desirable to provide
an even nunber of address bl ocks equally on the inner periphery side and

t he outer periph- 30 ery side in ternms of both address readability and
track- ing control stability. (Exanple 3) P13282PO - 41 - Next, an
optical disk according to Exanple 3 of the present invention wgi3382P0
descri bed. Figures 9A and 9B show the émcation of informa- 5 tion bl ocks
in sector address regions according to the present exanple. The opti cal

di sk of the present exanple has the sanme configuration as that shown in

Fi gure 7A except t v ol ' ude adgi tid,ona L f ti l,Qcks
107, 108, and %E)lgego%rllrﬁ%\%r%dgﬁtﬁ%edna ?%f g'(r}naﬁl%ljoltrachgo%{%i g.%'&lag.l ot
addr ess nunber Wierbedrati on in the sector region 5. Reference numerals #100
and #101 denote track address nunbers. The address blocks 16 to 19 each

contai n address
_ (Example 10)

5 " Next, still another example of an optical disk
recording/reproduction device according to the present
invention will be described.

Figure 21 is a block diagram showing the device

10 according to the present' example. In Figure 21, 31

denotes a disk; 32 denotes a disk motor; 33 denotes an

optical head; 34 denotes an address reproduction section;

81 denotes a tracking error signal detection section; 84

denotes a phase compensation section; 85 depotes a head

15 driving section; 90 denotes a timing generation section;

91 denotes an outer periphery value sample/hold section;

92 denotes an inner periphery value sample/hold section;

93 denotes a differential circuit; 94 denotes a gain

conversion circuit; and 100 denotes a reflected light

20 amount signal detection section composed of an addition
circuit 101 and a LPF {(Low Pass Filter) 102.

In Figure 21, elements 31, 32, 33, 34, 81, 84,
85, 90, 91, 92, and 93 perform the same operation de-
25 scribed in Example 9. While a TE signal is sampled and
held in order to detect an off-tracking amount in Exam-
ple 9, the detection of the off-tracking amount in Exam-
ple 10 is performed.by sampling and holding a reflected
light amount signal (AS signal) detected by the reflected
30 light amount signal detection section 100.

In the reflected light amount signal detection

' section 100, the outputs of a two-divided photosensitive



15 information for identifying an address nunber froman |ID nunber. It
is preferable to dispose the additional information blocks 107 to 109 so as
to be shifted by a width of about Tp/2 fromthe center of the track al ong
the radius direction, as in the case of address bl ocks 16 20 to 19. In
t he case where the additional infornmation blocks are shorter inpjgpgdbothan
t he address bl ocks, or where it is iapggsible to divide the additional
informa- tion into two, the additional information block 107 is disposed

ei ther on the inner peri phery side or the outer 25 peri phery side as

shown in Flgure ont r n e mhere the additio
I nformati on bl oc F%;Ié? \7?\ ?@%ca{, ?dl e SHf“S'Pﬁat"f%n E‘anq;a}bee
divided into i cmidmtfmcublca.ﬂdmrﬂ( 101 tanﬂ)&handddéd atgsadwbs i TedithurouddB,
which are disp d o] rnately o} h o N
peri phery si deq%‘ﬁed ]?%Fea%%% e‘R%‘églq%her% Sl deq%ogt é‘ptééggn %?Ea%'op%l %e“f he
above- ment i oned Wb igHzyywhiain, i$ thigh@t3gBarcthe4zracking control band
5 but lower than the RF signal) in order to remove the
high~-frequency component thereof. As a result, an AS
signal is detected as a signal indicating an average

reflected light amount.

10 Figure 22 shows the change in the AS signal with
respect to the offset amount between the light spot and
a track. As described in Example 2, the RF signal shifts
as shown in Figure 7A, 8A or 8B depending on where the
light spot 24 passes through. Since the AS signal

15 indicates an average level of the RF signal, AS signals
as shown in (a), (b), and (c¢) in Figure 22 will reSult,
respectively, for lines (a), (b), (c) in Figure 22 which
the light spot 24 follows. Therefore, by sampling and

_ - holding VAS1l, VAS2, and the like in'synchronization with

20 the address blocks on the inner periphery side and the
address blocks on the outer periphery side and obtaining
a difference therebetween (VAS1l - VAS2) as in Example 9,
a signal corresponding to the off-tracking amount can be
detected. Gate pulse signals GT1l and GT2 for the sam-

25 pling and holding are generated by the timing generation
section 90 as shown in Example 9. However, as for the
timing of gate pulse 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

30 a more accurate detection will be enabled by sampling AS
signals at portions in address blocks having the same pit
pattern.



is possible to inprove address information and additional information

readabi lity against off-tracking, and stabil- ity of tracking control
during and after passing through a sector address region even in the case
where additional 5 information is added to the sector address region, as

in the previous exanples. Although additional information is dispgsgderst
the end (i.e., right side in the figurgh aof each sector 10 addr ess
region according to the present exanple, it can al so be disposed in another
position. (Exanple 4) Next, an optical disk according to Exanple 4 of 15 '
t he present invention:@ll e desggibed. Ei A and 10B sh

C

b ures 10 t he
| ocati on of address bl ST ect orlsacﬂPrpelsjg:arbgl‘g? (]}105 eé?gl%i% cfo%%‘ﬁ?eCk
present exanpl esigndln (ORYR esidi(ed hribtidiied Iy arslirig 2thde k] esizfhal fipmwove

tracks; 111 de d : 3..1 1 a%g! d
120 denote add%%s%%olc@?t%%gggﬁs%én%'eyk% ﬂ#gﬁ!‘légof%%roél %Ya nme h%gc} for
form ng tracks ianExamples 9 25 pits will- be described. Tracks and pits

are forneg by radiating cutting laser light onto a rotating nmaster disk. A

continuous groove is obtained when the | aser :
Although the AS signal employed herein is ob-

tained by leading the RF signal through the LPF, it is

also applicable to employ the lower envelope level (i.e.,

the side having a smaller refleqted light amount) of the
10 RF signal (i.e.; VRF3 and VRF4 in Figure 22).

(Example 11)
'Next, still another example of an optical disk
according to the present invention will be described.
15 '

The address blocks in the sector address regions
in the optical disk of the present example has substan-
tially the same schematic location shown in Figure 10A. .
However, instead of incorporating a margin (AX1) between

20 adjoining address blocks, the optical disk of the present
example adopts a data pattern such that the end pattern
of each address block is not in the form of pits and that
the beginning pattern of the subsequent address block is
also not in the form of pits, as shown in Figure 23. 1In

25 particular, the beginning pattern of each address block
includes non-pit data (having a length of AX1l) longer
than the rotation accuracy (AX) in the cutting of the
master disk.

30 While distances between address block are wasted
in the case of Figure 10B, where address blocks are
disposed so as to be shifted with respect to one another
along the circumference direction, the optical disk of



light is continuously radiated, which becones a track (i.e., groove track
in the present exanple). Pits are 30 formed by discontinuously radiating
the laser light by turning it on and off at a predetermned interval. In
ot her words, in the case of a disk having sector address- es, tracks and
address pits are forned in each round of P13282P0O -43- the dirl8282pP0
controlling the radiation of the cuttingsl-aser light in the groove portions
and the address pit portions while nmoving the cutting |laser |ight along the
radius direction by a track pitch for every turn of the 5 mast er di sk.

Tracks and. addr@ﬁa B£5§63E69;9§§3@ %¥e@c%hgglQhage?Qg%fé&.order to realize

t he wobbl ed address™pits accordrng to the present invention. However, the
address 10 - pits are disposed so as to be either on the inner periph- ery

side or the outer peri p&'ﬁéya%%%ﬁaﬁ%gkgﬁ t?é“&éatt%%élh%tistﬁ‘%fc%hbi Boekant

r
i ght nmust be turned on and tin e center of the cutting
| aser |ight by example will be described in detail with reference to

5 Figures 24A, 24B, 25A, and 25B. In the data pattern of
the address blocks shown in Figures 24A and 24B, the end
pattern of each address block is in the form of pits, and
the beginning pattern of the subsequent address block is
also in the form of pits. Specifically, Figure 24A shows

10 a pit configuration designed to result in the case of
such a data pattern. In Figure 24A, the end pits of the
.address block 113 and the beginning pits of the address
block 114 are formed so as to have predetermined lengths
along the respective center lines thereof.‘ However, in

15 practice, the end pits of the address block 113 and the
beginning pits of the address block 114 may be formed in
a continuous manner shown in Figure 24B when address pits
are formed while shifting the location of the laser light
spot in the sector address region 5 along the radius

20 direction in the cutting process of the master disk.
This is because the laser light is radiated onto the
optical disk even while shifting the laser light spot for
cutting from the address block 113 . to the address
block 114 along the radius direction. As a result, as

25 shown in Figure 24B, pits having an unexpected
configuration may result, thereby making it difficult to
properly reproduce data. '

-~ This problem cah be solved by'cutting the address
30 pits on the inner periphery side and the address pits on
the outer periphery side by using separate laser 1light
beams. However, the use of such a method would compli-

cate the structure of the cutting apparatus.



Tp/ 2-along the radius direction for each address bl ock. 15

Alternatively, the track grooves and address pits can be fornmed by
enploying a set of three |aser light beans, i.e., laser light for formng
track grooves, laser light for form ng address pits on the inner periphery
side, and laser light for formng the address pits on the outerp28282pr0
peri phery side, each laser |ight beinggsu~ned on and off in predeterm ned
positions. In Figures 10A and 10B, the groove track 110 (on the left side
of the figure) and the address blocks 113, 25 114, 115, and 116 are

first formed in this order. T af the ma r disk, h de .one
conplete turn, the groo%‘@%ﬁea%%fnzﬁlgs ggggd'r%fé‘gsog?%%kﬁg%l‘g,? ,lrig_LQ,
and 120 are forpiteiintthe ocaserwheSentbet héghdt spiodn 24c emsaesy thel dred | i ke
of the master dj S ugf.L.o h istion diflfs

bl ocks i ncl udi ggf%ﬂgais{glrre <F% %%%89L%£ﬁé ,@Lgdgragés%a%oc 1%"11?%1%?%1 do
not necessary cIMoRS$de sechortaddressunegioncénditheccage whieneheihe pit
positionszare gaefeff 38l Sbrtfohd X RArRANNG NadarBid28AReks 1is not

particularly defined. In the sector ad_dress region of
Figure 25A, adjoining address blocks 114 and 117 dverlap
with each other by a length corresponding to the cutting
accuracy AX along the circumference direction, and the
10 beginning of the address block 114 is pit data. In such
a state, where non-pit data of the end of the address
block 117 overlaps with the pit data of the beginning of
the address block 114 as shown in Figure 25A, reproducing
data in the address block 117 while moving the light
15 spot 24 along the center line of the land track 111 would
result in data error in the address block 117. This is
because the pit data in the beginning of the address
block 114 causes a misjudgment that the end of the
address block 117 has pit data.
20
On the other hand, Figure 25B shows a sector
address reg'ion of the optical disk of the present exam-
ple. The optical disk includes non-pit data in the
beginning and the end of each address block. In the case
25 of Figure 25B, where +the beginning of the address
block 114 is not pit data, no. data. error occurs in the
address block 117 even if the non-pit last data of the
address block 117 overlaps with the non-pit data in the
beginning of the address block 114 because the reprodiiced
30 signal is non-pit data. Although the number of non-pit
data in the beginning of the address block 114 cannot be
correctly detected, the béginning of an address block is
generally a VFO region, so that not all the data are



- 44 - Figure 10A, there is a possibility that the reproduced (RF) signal
may not be accurately detected when reproduc- ing data in the land track
111 because the end of the address block 117 and the begi nning of the
address 5 bl ock 114 overlap with each other by [err]X.  Therefore, by
di sposing the address bl ocks so as to be at an interval of Xm wWglIB2Z8%PO
anot her along the circunference directi®@n,-the interval Xm being equal to
or greater than the disk rotation accuracy during cutting, the overl apping
of 10 adjoining address blocks can be prevented, thereby ensuring

the reproducibi i 3¥1 Lda%a‘i’:%r B! grl\?cl %érﬁg ex{,"f‘i 3@2:89“?%1 S:%a&&n
greater than the otation accuracy uttrng 1s set to be a Yal ue
in 15 t he raﬁgéresﬂ)thﬂqng[emﬂrnther @dﬂqﬁ3$ Jatai ntpmwlorXm ds8n be
varied in accor S Cemf e f e S

(Bampl e 's) 20 Teryhctiohigdd Gl cRaCRM LB bRLeOTTORING che vRe SPaenyy
the present invend thﬂﬂrdemheb’e@nd:lC@Gr@rﬂ m%@ﬂmi@ﬂof
address blgcks in sector address regions of an optical disk according to 25

the present exanple. In Figures 11, 150 and 152 denote
Thus, by ensuring that the beginning pattern and

the end pattern of each sector address block are non-pit
data as shown in Figure 25B, insufficient formation of
pits between wobbling address blocks during the cutting

10 of the master disk and reading errors of address data
during reproduction of sector addresses due to overlap-
ping of address blocks can be prevented, while also
eliminating wasteful gaps.

15 (Example 12)
Next, still another example of an optical disk
according to the present invention will be described.

Figure 26A shows the location of address blocks
20 of the optical disk of the present example, which is
similar to Example 2: 110 and 112 denote groove tracks:;
111 denotes a land track; 113, 114, 115, 116, 117, 118,
119, and 120 denote address blocks; and 24 denotes a
light spot. Figure 26B shdws the location of data in the
25 respective address blocks. The address block 117 in ID1
is composed of the following data: VFOl (300), AM (301),
address number (302), ID number (303), and CRC1 (304).
The address block 114 in ID2 is composed of the following
data: VF02 (305), AM (306), address number (307), iD
30 number (308), and CRC2 (309).

The optical disk of the present example differs
from the optical disk of Example 2 in that the length of



groove tracks; 151 denotes a land track; 153, 154, 155, and 156 denote
address. bl ocks; and 157 to 164 denote address pits constituting the address
bl ocks. When performng a cutting, the grooves and address pits are 30
successively formed. In the groove track 150, the pits of the address

bl ocks 153 and 154 are formed in synchronization with a standar didzsied or
cutting, so that the interval between-agglress pits in the address

P13282PO - 45 - bl ocks 153 and 154 along the tinme axis when reproducing
data fromthe groove track 150 will be a nultiple of an information reading

ol ock peri od Tk ge 2pRU! BakBLO% 1R 117 PLNBLAMALIBeado OPLY 1257!

interval T10 5 e sane ad a pit erva T11
bet ween di f f er ervimesgdtoss bimesslomgerthQnm;heIHEQ|qﬁ @ddréﬁﬁ bﬂocﬁ§bnp

;(r)\gﬁxgr{ riatgkprlg @%3?2&& y shi ﬁégfﬁl%r?aq:%e Cl #qr rﬁ er ence re;[:[]leozei(;
order to prevent the

5 When a sector address region is irradiated by the
light spot 24, data in ID1 and data in ID2 are reproduced

in this order. The data region 6 is composed of a track
groove, but the sector address region 5 is composed of a
mirror face having address pits formed therein. There-

10 fore, as shown in Figures 8A and 8B, the d.c. signal
component (DC level) of the reproduced signal (RF signal)
varies between the data region 6 and the sector address
region 5. As a result, the level of the RF signal
drastically shifts immediately after the %ight spot 24

15 has moved from the data region 6 to the sector address
region 5. In order to accurately read the data in spite

of such level shifts, it is necessary to improve the
reproduction circuit. However, even by improving the
reproduction circuit, the influence of level shifts of

20 the RF signal cannot be completely eliminated in the
interface between the data region 6 and +the sector
address region 5. Therefore, it takes more time to lock.

the PLL in ID1 in order to match the phases of the data
reading clock and the data (VFOl). 1In ID2 and after, if

25 becomes faster to lock the PLL in the VFO because the
influence of the level shifts of fhe RF signal decreases.

In the case where the dafa lengths of all the

address blocks are made equal, the lengths of the VFOs in

30 ID2 to ID4 must coincide with the length of VFO required
in ID1, so that the VFOs in ID2 to ID4 become longer than
necessary, resulting in waste of space.  Therefore,
according to the present example, only the length of the



over | appi ng of address bl ocks due to rotation fluctuation during the
cutting, as described in Exanple 4. Even in this case, if AXis set at an
arbitrary value, a tine 15 interval T14 fromthe pit 163 of the address
bl ock 155 to the pit 160 of the address block 154 may not be a nulti- ple
of Tw because it is not synchronized with a reference cl ock duripig2@sgg ng.
20 When the tinme interval -Tgpis not a multiple of Tw, sone tine
is required for readjusting the phase of the data reading clock in the PLL
at the VFO |l ocated in the beginning of the address bl ock 154. 25

In order to sol suc probl e he address pit n be dispo WL
their phases nﬁygﬂe%nggg}hﬁf T%@ét*ﬂ%gefn %?Qaﬁhﬁiﬁfﬁ? fﬂeﬂgifsgﬁgﬂxéng
appr oxi mat el y bEnépetharebit mpkéngf ifwpoEuidblel b alsoimmimge okhenlehgths
becones a mul tiple [ h | r L.red f
synchronizationg#nt§%e6£%5r2§§%g¥g§k%féz eéﬁgﬁ%éﬁékﬁﬁgré?#?%?%gﬁég%ksfhe
| and track 151 aanabeesultdudé&dbecomei3zgiFa@ble to eliminate redundant

5 data and to maintain readability of addresses.

Since the difference between the length of VFOl1

(300) in ID1 and VFO2 (305) in ID2 is small relative to

the data length of one sector address region, there is

10 substantially no influence on the average value of the

tracking error signal in the sector address region
described in Example 1.

(Example 13) . _

15 Next, still another example of an optical disk
according to the present invention will be described with
reference to Figure 27. Figure 27 shows an address
region 405. An address block 411 provided in the address
region 405 is.recorded so as to be centered around a

20 boundary line 409 between a groove track 403 and a land
track 402 on the outer periphery side, the address
block 411 thus being on both the groove track 403 and the
land track 402, and it takes a different value in each
address region. Since the address block 411 is included

25 in common in the address regions of the land track 402
and the groove track 403 adjoining each other, the data
regions are to be identified by the same address
‘block 411. A track identification mark 412 is for
identifying the land track 403 from the groove track 402

30 and identifying the land track 402 from the groove

" track 403, both of which have the same address block 411,
and is disposed in the center of either track (i.e., 408
or 410). Herein, the track identification mark 412 is



- 46 - (Exanple 6) Next, an optical disk according to Exanple 6 of the

present invention wll be described. 5 Figure 12 shows the
| ocation of address blocks in sector address regions in an optical disk
according to the present exanple. In Figure 12, 130 and 132 denote groove

tracks; 131 denotes a land track; 133, 134, 135, 136, 137, 138, P13282mul
140 denote address bl ocks; 24 10 dermdes a |ight spot; 141 denotes a

VFO, 142 denotes an AM 143 denotes an address nunber; 144 denotes an |ID
nunber; 145 denotes a CRC, and 146 and 147 denote dummy data regions. 15

|1 D P emert SRl G SN0 s Moo BTk R 4B

dummy data regions 146 and 147 containing data which has nothing to do with

the identification of a dr al M
142, the address nunberﬂlg%%lﬂ?D%e %QaCK ﬁ?@%&&fl%%l\éﬁ%ﬁéi{afgﬁelé

sane as those dE@EFPé‘éGeﬂnWB’arﬁﬂlErqdu‘B’yn@rQﬂ#%l|1H’g thieeguoRve HHEEKr 4034 ons
146 and 14y, thgpfeghBnicRach derRA¥ RES P Glatie PIPVESROLT F8PYoduced
overlapping with the end of its previous
when reproducing data in the land track 402. Although
the tracks 402 and 403 have the same address block 411,
it is possible to identify whether a currently reproduced
track i1s a land track or a groove track depending on
10 whether or not the track identification mark 412 is

subsequently reproduced.

In Figure 27, the track identification mark 412
is located after the address block 411, so as to be more
15 easily and accurately detected in accordance with a gate
pulse signal generated based on the address block 411.
In other words, it is ensured that the track identifica-
tion mark 412 is reproduced after the address block 411
in the reproduced sighal.
20
Since the reproduced signal differs depending on
the track as described above, it is possible to identify
the land track 402 from the groove track 403 based on the
reproduced signal alone. Therefore, irrespective of the
25 correspondence between groove configurations and tracking
polarities, recording or reproduction can be performed
for a desired track by only using the reproduced signal.

Although the track identification mark 412 is
30 recorded on the groove track 403 in the above example, it
will be appreciated that the same effect can also be
attained by recording the track identification mark 412

on the land track 402.



25 address bl ock even when a | ocational fluctuation occurs for the
address bl ocks along the circunference direction. The pit pattern of the
dummy data can be arbi- trary selected. For exanple, by ensuring that the
dunmmy 30 data has the sane pit pattern as the VFO 141 in the begi nning
of each address information region, the VFO region will appear pa3b82ro

| onger, thereby providing an advant age mf -ensuring the generation of the
dat a readi ng P13282PO - 47 - clock. The length of each of the dummy data
regions 146 and 147 can be any value as |long as the dumry data regi on does

not overlap with a regi n‘¥p'c [ t i equl ﬁg%f t ' Lfication
of the address signal. %‘9 +S§%| i%a%p&pj’ra% %%r{ie%&ll p%g% a ﬁ%%%%gﬁ
region only in ¢oficamnopticahohiskidressrdingiregrodngt tor)dévice accord-
Next, —an exanplg Oftoar%n%octﬂeci:al ePhmif16 €68 thd NHEEMLIYRLLARIBRY! Corne
according to the %resen I nven-
optical disk recording/reproduction device shown in
5 Figure 28 records or reproduces information on the
optical disk shown in Figure 27. In the following
description, a CPU 601 will be described as a track
designation means, and a track identification mark
reproduction circuit 604 will be described as a track
10 identification mark reproducing means.

In Figure 28, the circuitry shown by 601 and 605
to 612 perform the same operation as that described in
Example 1. ' ' .

15 ‘

An ID reproduction circuit 602 is composed of an
address reproduction circuit 603 for reproducing an
address block 411 based on a signal digitalized by a
digitalization circuit 605 and the track identification

20 mark reproduction circuit 604 for reproducing a track

identification mark 412.

Figure 29 is a-diagram showing the configuration

of the track identificatioh mark reproduction circuit 604

25 for reproducing the track identification mark 412 from an

optical disk having address regions shown in Figure 27.

Reference numeral 701 denotes a flip-flop, and 702

denotes a delay element. Signal b is a track

identificétion signal. Signal ¢ is a reproduced signal

30 which has been digitalized. Signal d is a gate pulse
signal based on a reproduced address.

Each 1logical address for identifying a data



tion will be described. Figure 13 is a bl ock diagram show ng an optical 15
di sk recording/ reproducti on device capable of reading sector addresses in
the optical disk shown in Figure 7A. In Figure 13, 31 denotes a disk; 32
denotes .a di sk notor; 33 denotes an optical head; 34 denotes an address
reproduction section conposed of an addition circuit 35, 20 P18282FQ@ M
equi val ent section 36, a data slice secz2tion 37, a PLL 38, a denodul at or
39, an AM detection section 40, a switcher 41, and a CRC deterni nati on
section 42; 43 denotes an error correction section; and 44 denotes an

address CO”ECH:QQ%&‘?C é%xﬁ?s@a&“&ﬁl %ﬁ é&‘&i“é h&hf?ﬂfig %%88 25 gREtOr

addresses of an Ica Fecor d I'ng/ reproducton of
i nformati on wi t hande tpaeked020@nd atheli gropveotdiacl 483 dnepreducedi by is

performed,  Thend0saargaLl cab:iplorien ecAe gy I 3 | Pinge thatio!

the optical disk shown in - I'n Frgure 14, a trac
groove tracks 5idanalsscaﬁ%@nmm§nk;f¢@ ¥éﬁﬂt%fﬁéR952h§réﬁﬂqu§¥¢§keﬂ°2In a

sector addess ggghOfhe groove track 403.

Figure 29 shows the track identification mark
reproduction circuit 604 in the casé where the track
identification mark 412 is composed of 1 bit. The track

10 identification mark reproduction circuit 604 is composed
of the flip-flop 701 and the delay element 702 so that
the address detection signal d representing that the
previous address has been successfully reproduced is
delayed by a predetermined amount of time Py the delay

15 element 702 and the reproduced signal ¢ is taken into the

.~ flip-flop 701 during the gate period thereof. in
accordance with this circuit, the track identification
mark 412 (composed of 1 bit) is reproduced after a
predetermined amount of time from the reproduction of the

20 address. Herein, the most significant bit of the logical
address is obtained based on whether or not the track
identification mark 412 is present. In the case where
the reproduced track identification mark 412 is composed
of a plurality of bits, a track identification signél can

25 be generated by comparison with a predetermined mark
representing the land track 402 or the groove track 403,
the signal being utilized as the most significant bit of
the address.

30 The data reproduction circuit 612 compares the
address reproduced by the ID reproduction circuit 602 and
the address supplied from the CPU 601, and, if the
addresses match, reproduces data after a predetermined



P13282PO - 48 - provi ded between the data regions 6 and 7, four address

bl ocks 54 to 57 are disposed so as to alternately wobble mnth respect to
the track center. In this exanple, it is assuned that the track nunber

i ncreases by 1 for every 5 conpl ete round of the track; a groove track
51 has an ad- dress #100; a land track 52 has an address #101; @id282p000Vve
track 53 has an address #101. The val-uezs («.g., #100) in each address bl ock
represents a val ue (address) set in the address nunber 13 in that address
bl ock. 10 An operation of reading a signal fromthe sector address region 5

shown i Fi gur epld; By He! 8anbne B (hal rAbskanetarsl A% ol adudaan device

shown in Figure escrl rst, the opt
radi ates | aser |ight onto the optical disk 31, mhereby the intensity of the

light reflected fromt hﬁiﬁQii al 1@' Eﬁe%ﬁfo@&é&&tﬂ Péoﬁé{iéfmzﬁhgaa'

(RF signal) is generated base anount | ected
The - sane opera poﬁbe(ﬁdlfferent from the. address supplled from the

5 CPU 601, the target track is sought again. Herein, if
only the most significant bit of these addresses are
different, a half-track jumpl is made, and the tréck
selection signal, which selects the tracking polarity, is
inverted. In the above-described example, the case where

10 only the most signifiéant of the addresses are different
corresponds to a case in which the addresses common to
the land track and the grbove track match but either a
land track or a groove track is wrongly selected. In
order to correct this situation, the track;pg selection

15 signai is inverted, so that the tracking polarity is
switched.

When reproducing the data in a groove track of
the optical disk shown in Figure 27 by the above appara-
20 tus, the laser light scans approximately the center 408
of that groove track, and the address block 411 and the
track identification mark 412 are reproduced. On the
other hand, when reproducing the data in a land track,
the laser light scans approximately the center 410 of
25 that land track, and only the address is reproduced.
Thus, the reproduced signal in the address region differs
depending on the reproduced track. As a result, it
becomes possible to identify the land track 402 and the
groove track 403 based on the reproduced signal only.
30 Thefefore; irrespective of the correspondence between
groove configurations and tracking polarities, recording
or reproduction can be performed for a desired track by

only using the reproduced signal. '



extracting an address nunber and an I D nunber froman RF signal for each
address bl ock as described in the de- scription of conventional techniques
is perforned by neans of the waveform equival ent section 36, the data 25
slice section 37, the PLL 38, the denodul ator 39, the AM detection section
40, the switcher 41, and the CRC determ nation section 42. \WenpiBegbpght
spot 24 reproduces data in the 30 -gr7aove track 51, the address signals
obtained in the sector address regions are, respectively, (#100, 1),
(#100, 2), (#100, 3), (#100, 4), where (address nunber, |D nunber). These

val ues are input to then?dg{:éééﬂﬁng %%?&P Yhe 42bovelf e%%%ﬁ%%dsn&ééfé‘?f“

The address correcti on sectron S an address based on a
addr ess nunber &gk medqqﬂnngﬂmctﬂm device, thg ’gna@kiﬁgsm’d'MBWS of

I t ot h
signals input tgedhpeadds AR EAL | BpiRERbROBAALANGR Rl AL O HBE 2 TN

a groove track an data in a la
signal in relation to the track identification mark.

5 Therefore, it is possible “to perform one, common type of
tracking regardless of the characteristics of the disk
and the optical disk recording/reproduction device. As
a result, compatibility among optical disks in which
information is recorded on both land tracks and groove

10 tracks can be improved.

(Example 14)
Figure 30 shows address regions 405 of still

another example of an optical disk accogéing to the
15 present invention. The present example is characterized

in that track identification marks 1101la, 1101b, 110lc,

1102a, 1102b, and 1102c are provided, as well as address

blocks 41la, 411b, and 411c, in the address regions 405

of the optical disk.

20
The address regions 405 shown in Figure 30 are
formed in accordance with the CAV or ZCAV (ZICLV) format,
in which the address regions of adjoining tracks are
aligned along the radius direction of the disk. The
25 address blocks 4l1lla and 411b for identifying subsequent

data regions are provided in the address regions 405.
The address block 411b is provided so as to be céntered
around a boundary line 409 between a groove track 403b
and a land track 402b, the address block 411b being on
30 both the groove track 403b and the land track 402b:;
different addresses are prévided for different address
regions. Since the address block 411b is located in the
middle of.the groove track 403b and the land track 403b,



The address bl ocks 54, 55, 56, and 57, which include the sane address
nunber, are di sposed so as to wobble on the 10 I nner periphery side and
the outer periphery side with respect to the center the groove track 51.
Therefore, the address nunbers of 1Dl to | D4, obtained when reproducing the
data in the groove track 51, all take the same value (i.e., #10@13282P0) .
Accordingly, the read- 15 out addr-es® nunber (#100) can be output intact
fromthe address correction section 44 as a final address value. On the

ot her hand, when the |ight spot 24 repro- duces data in the land track 52,

the address sig eghi C rﬁ@yyn r egi-o r
(#101, 1), (#1081%2)S%q'h(e#1?)<"EiL)é)]t:‘%l)sg ((i)#lf(%lt hl?1')1$V\/§r'ngch ar e%ilgr?pu?&t?o%%ri g%g?ess

correction sect¥egiqasi406h aforbe. grpere | trackiAB3h fapéh t KBe| otandon

pattern of addr€§§cﬁ|@§ﬁ§ ébggﬂnlﬁdﬁéﬂaﬁ3théfwﬁnt@ﬁlédﬁr%ﬁﬁ NURRET two
indicated in I Dl and i's Snaller than the actual address

nunmber, the addF§§§kcb¢?%E%fbﬁa§é€Pl@ﬂrhﬁ £¥9§blaP€ 11@2hjaresEormNAgefO#101

read froms D2 agd t&%bd GHREEd wardl rees oltehepeiipherd BHA the 8HAELSS -
nunmber #101 read frog%IDl and | D3 coincide mnth t he actualéﬁﬂgress val ue,

it is 30 useBSFAPRETY as THEPEOEIES Y nu Bheys cepter d@festhSal ue
#101 is out put.gByotraputtadciy 403bonsy (dbudutsi g.r)rad of the +track width.

Herein, it is assumed that the two track identification
marks 1101b and 1102b, present in the same address
10 'region 405, have the same value. Moreover, the two track
identification marks are disposed in sequential positions
along the track direction so that they will be sequen-
tially reproduced. Similarly, two track identification
marks 110la, 1102a, 110le, and 1102c are similarly
15 provided for groove tracks 403a and 403c located on the
inner periphery side and the outer periphery side of the
groove track 403b. Herein, the two track identification
marks present in a given address region 405 are assigned
with a value different from that of the track
20 identification marks in an adjoining address region 405.
For example, the same mark 1 (indicated by obligue lines
descending toward left in Figure 30) is employed for the
track identification marks 110la and 1102a, 110lc, and
1102c on the groove tracks 403a and 403c, but mark 2
25 (indicated by oblique lines descending toward right in
Figure 30), Which is different from mark 1, is employed
for the track identification marks 1101b and 1102b on the
adjoining groove track 403b. Herein, it is assumed that
the track identification marks are each formed as data of
30 1 bit (i.e., 0 or 1), and that pits alternately repre-
senting 0 and 1 are provided for adjoining address
regions along the radius direction. Specifically, a pit

of 1 bit is provided, as the track identification



whi ch indicates whether data in a groove track is being reproduced or data
in aland track is being reproduced to P13282P0O -50 - the address
correction section 44, the above-nentioned address correction can be

achi eved. Thus, in accordance with the optical disk record- 5

I ng/ reproduction device of the present exanple, the address c@®EU3ZESARN
section 44 is provided which is capabl e7é&f-correcting a read-out address
nunber (e.g., #100) based on an | D nunber which is read out substan- tially
simul taneously (e.g., 2) provided that it is 10 previously known whet her

data in a grOOVﬁaH&QCKlbibbﬁhﬁgliﬁﬁdeES?dtﬁé g%é‘vé”t a&ﬂ“ﬁoﬁﬁaciﬂ%@v el ng

reproduced so as to derive a correct sector ress va é .
aresult, it be@ﬁwe@QxE%W%lérﬁonﬁﬂﬁkﬁFQMea%e@hértﬂﬁﬁ%sé gnﬁ#faﬁaﬁapncm

di sk | ocat ed aSthkE' 24083 &ha 3ﬁ02c75fo€“@hé4 ﬂd&dé"&é‘é}?érp!a&ao&{lgng
addr ess nunbers the Tand track and the groové track are dress
nunber indi - the groove track on the inner periphery side and the

5 outer periphery side. In the optical disk 401 shown in
Figure 30, the track identification marks 1101 and 1102
are all located after the address blocks 411, so as to be
more easily and accurately detected in accordance with a
gate pulse signal generated based on the address

10 blocks 411. In other words, it is ensured that the track 
identification marks 1101 and 1102 are reproduced after
the address blocks 411 in the reproduced signal.

As a result, the two track i@entification
15 marks having the same wvalue (i.e., 1101b and 1102b) in
the address regions 405 are reproduced when reproducing
data in the groove track 403b, and the track identifica-
tion marks having different values (i.e., 1101b and
1102c) in the address regions 405 are reproduced when
20 reproducing data in the land track 402b. Although the
tracks 403b and 402b have the same address block 411b, it
is possible to identify whether a currently reproduced
track is a land track or a groove track depending on
whether the subsequently reproduced track identification

25 mark matches or not.

Figure 30 describes a disk in which the first
track identification marks 1101la, 1101b, and 110l1lc are
disposed- on the boundary 1line 409 between the groove

30 track 403b and the land track 402b adjoining the outer
periphery of the groove track 403b and the second track
identification marks 1102a, 1102b, and 1102c are disposed
on the boundary line 407 between the groove track 403b



cated in |DL. Since substantially ald of the four 20 addresses ID1 to
| D4 are properly read when readi ng sector addresses, it is preferable to,
if the value of 1Dl was properly obtained, use that value as the track
address. In other words, it is nore practical to set the track address of
the land-track 52 to be #101 because 25 this will elimnategis2gmed of
correcting an address nunber read ow #7om I D1, although it is also.
applicable to set the track address of the land track 52 to be #100.

Anot her advantage of equal readability regardless of |and tracks or groove

tracks will be o] e n t n h ac nber
itself in the %§2e¥§§eggg ££%&%)E?E? ?ding%Sécgh e§n§ bée?gﬂég? !

t hose of otherthadgGQQVBl@Chgksdoibd()HQWﬂﬂﬂnatther%adab$ffe9tocantbe
P13282PO - oye , C ne
sector is prow Ejtg #‘Qa ﬁgeglt P gc \/\‘Afer\?/le’:%@S‘Ehéva%'é]"j%gs‘Efg'?lq igeﬁ@ﬁ? cgl
format such thiion markerare dispesedrenathei heundany| hlbﬁe497abﬁtwﬁﬁ§

sector nugiber the groove track 403b and the land track 402a adjoining
the inner periphery of the groove track 403b and the
second track identification marks are disposed on the
-boundary line 409 between the groove track 403b and the
land track 402b adjoining the outer periphery of the
10 groove track 403b.

A case was described in which two track identifi-
cation marks provided in the address region on a groove
track have the same valué, but the same effeqt can be at—.

15 tained in the case where two track identification marks
provided in the address region on a land track have the
same value.

Figure 31 is a diagram showing the configuration
20 of an optical disk recording/reproduction device accord-
ing to another example of the present invention. The
optical disk recording/reproduction device of the present
example records or reproduces information on the optical
disk shown in Figure 30. 1In the following description,
25 a CPU 601 will be described as a track designation means;
| a track identification mark reproduction circuit 1201
will be described as a track identification mark repro-
duction means; and a track identification circuit 1202
will be described as a track identification means.
30 | ' |
In Figure 31, the circuitry shown by 601 and 605
to 612 perform the same operation as that described in
Example 1. '



5 consecutively increasing, address #100 will be adjoined by address
(#100 + N). Accordingly, the address correc- tion section outputs a
corrected value by adding N to a read-out address val ue when reproduci ng
data in a | and track. Thus, it beconmes possible to derive address 10

val ues for both I and tracks and groove tracks in the same nmannepig28zprobed
above. Furthernore, in the case where &8nunber N of sectors are included in
one track such that the address 15 nunber takes di scontinuous val ues,

it is possible to calculate a corrected value in accordance with the

speci fic format of the 3¢ :ﬁ§§ﬁ§ t r§§ﬁ§ &S t he
sector nunber which are read f om eac ess‘ﬁbnﬁ dlﬁla]%% er nor e aaﬂg
al t hough a cas@%%§@ﬂmq1i¢%¢éﬁcph§ 693 far dreRECGuMiRg Jnfommat out

when reproduc- {{ih dfﬁaah“aad%%v%ltdcﬁ&‘&u' tbéée@' éﬂ ap%'l'g‘h%tl' Qifita-
configure the optical disk s he sane address nber 1I's read

out when reprodtigefy dBYa F"n ailigahﬁlﬂrza:’%orm t‘ﬁbE@“th§°§anetQ@dré's%a%nber

was di Spﬁsed omdé}?aclfmtﬂngl ph{arﬂk Si Qféptﬂadublﬁigﬁu'f teéiﬁéui’ehffﬁl!15| deoof
one trac It 1s a 0SS e o_correc a read-ou
repro ué)ng the track identification marks 1101 and 1102,
and the track identification circuit 1202 for identifying

the land track 402 from the groove track 403.

10 - Figure 32 is a diagram showing the configuration
df the track identification mark reproduction cir-
cuit 1201 for reprodﬁcing the track identification
marks 1101 and 1102 from the optical disk 401 shown in
Figure 30. Reference numeral 1701 denotesla flip-~flop;

15 1302, 1303, 1304, and 1305 each denote a delay element.

Figure 33 is a diagram showing the configuration

of the track identification circuit 1202 for generating

20 track identification signal b from the two track identi-
fication marks 1101 and 1102 reproduced from the optical

disk 401 shown in Figure 30. Reference numeral 1401
denotes a flip~flop for retaining the value of the first

track identification mark 1101 composed of 1 bit; 1402

25 denotes a flip~flop for retaining the value of the second
track identification mark 1102 composed of 1 bit; 1403
denotes a comparator for comparing the two track identi-
fication marks; and 1404 denotes a flip-flop for retain-

ing the value of a track ‘identification signal. Gate

30 pulse signals for taking in the two track identification
marks 1101 and 1102 and a gate pulse signal for taking in

the comparison result of the two track identification

marks 1101 and 1102 are generated by delaying an address



30 address number based on an I D number if the |ocation pattern of ID
nunbers and address bl ocks is known. .(Exanpl e 8) P13282P0O - 52 - Next,
anot her exanpl e of an optical disk record- ing/reproduction device

according to the present inven- tion will be described. 5 Fi gure
16 is a block diagram showi ng an optical disk recording/reprodusiszpg2gevi ce
according to the present exanple. knyBi gure 16, 31 denotes a disk; 32
denotes a disk notor; 33 denotes an optical head; 34 denotes an address
reproduction section conposed of an 10 addition circuit 35, a waveform

equi val ent sectd %é%-%‘ﬁ %g&gafl cgts?gﬁgonﬁ’aﬁ’:ﬁghLé&%&%X}jggc&g@ r 39,

an AMdet ection erm nation
section 42; 43 migred esimen periwdsorrecti on section; and 61 denotes a
| and/ groove identification 15 section. Figure 17Ais a block di agr am
showi ng the confi g-

Each loglcal address for 1dent1fy1ng a data-

5 'region is expressed by an address which is common to the
land track 402 and the groove track 403 (reproduced by
the address reproduction circuit 603) and a l-bit track
identification signal b for identifying the land
track 402 from the groove track 403 (e.g., the most

10 significant 1 bit).

Figure 32 shows the track identification mark
reproduction circuit 1201 in the case where the track
identification marks 1101 and 1102 are each‘composed of

15 1 bit. The track identification mark reproduction
circuit 1201 is composed of the flip-flop 1301 and the
delay elements 1302 and 1303 so that the address detec-
tion signal 4 is delayed'by predetermined amounts of time
by means of the delay elements 1702 and 1703 and the

20 digitalized reproduced signal c is taken into the flip-
flop 1701 during the periods of the gate pulse signal.
In accordance with this circuit, the two track
identification marks 1101 and 1102 composed of 1 bit are
reproduced after predetermined amounts of time from the

25 reproduction of the address.

The track identification circuit 1202 shown in

Figure 33 is composed of the three flip-flops 1401, 1402,

and 1404, the comparator'i403, and delay elements 1405,

30 1406, and 1407. The first track identification mark
reproduced by the track identification mark reproduction
circuit 1201 is taken into the £lip-flop 1401. The
second track identification mark is taken into the flip?



uration of the Iand/groove I dentification section 61. Reference nuneral

denotes nenory 1; 63 denotes nenp- 20 ry 2; 64 denotes nenory 3;
denotes nenory 4; 66 denotes conparator 1; 67 denotes conparator 2; 6

65
8

62

denotes conparator 3; 69 denotes conparator 4; and 70 denotes a judgenent
section. 25 An operation of |and/ groove identificatipag2ggpohe
above-described optical disk recordomg/reproduction device, perforned

based on address signals obtained fromsector address sections in whic

h

address bl ocks are disposed as shomn in Figure 10, wll be described.

30 First p | he a t sk
wher eby a reprog g %hg?gnalﬁqf%F SI gna H EQEP ?Egaﬁgégd @%rg e %ﬁ%unt
of reflected IchnparedTlhE theecopparaton Moéxtmc@qzcngr@aneedwetb gab®er

and an 1D %gi%@ f’s oBtaPRLS! b g”&&i‘a n | gpa aé&fﬁécﬁeéégfféﬁ

bl ock as descr he description con i onal technrques Is
perforned by rréageabfdt hy predeienmiqed ot dre B%I:‘J-Ods by means of the

5 delay elements 1405, 1406, and 1407, respectively, the
comparison result being retained in the flip-flop 1404.
Specifically, the gate pulse signals obtained by delaying
the address detection signal d by predetermined time
periods by means of the delay elements 1405, 1406, and

10 1407, respectively, are applied to the clock terminals of
the flip-flops 1401, 1402, and 1404. The above circuitry
generates a track identification signal‘which identifies
a currently reproduced track to be a groove track when
the two track identification marks match or a land track

15 ' when the two track identification marks do not match.
The track identification signal defines the most signifi-
cant bit of the address of each data region.

When reproducing the information in the address

20 regions of fhe optical disk shown in Figure 30 by using
the above apparatus, the laser light scans approximately

the center 408 of the groove track 403b, so that the
address block 411b and the +track identification

marks 1101b and 1102b having the same value is repro-

25 duced. On the other hand, the laser light scans approxi-
mately the center 410 of the land track 402b, so that the
address block 411b | and the track identification

marks 1101b and 1102c¢ having different values are repro-
duced. Thus, the reproduced signal for the reproduced

30 track identification mark differs depending on the track.
As a result, it becomes possible to identify the current-

ly reproduced track to be either the land track 402 or

the groove track 403 based on the reproduced signal only.



tion 36, the data slice section 37, the PLL 38, the 5 denodul at or 39,
the AM detection section 40, the switch- er 41, and the CRC determ nation
section 42. The address signals read by the |ight spot 24 scanning the
sector address region 5 are sequentially 10 i nput to the | and/ groove

I dentification section 61 as pairs of (address nunber, |D nunbeplL32BaPbhe.
| and/ gr oove identification section 6%} 8ilhe read-out address nunbers are
stored intact in the nenories 62, 63, 64, and 65 corresponding to the

respective input |ID nunbers. 15 Specifically, an address nunber in ID
nunber 1 .s StogRdrbBopEMY-rbdfiditi @drgss RUFREELbRGLR ung;ﬁ hS
stored in nmenory gr%6%€§'and1%6 onﬁ?"thareferengg t%gngS%ec%ﬁ, %é%

reproduci ng 20 grogée.Cconfigurgtions (ia€k  SITOFYOOLTacktF ctpnd Wea@FY) 1;
#100 is stored LpaNePRENiRg, #ﬂggof&iﬁé%fdré%ﬁrmﬁ?{oﬁ;céﬂ%g £Srmé @' ed
in menory 4. Conparator 1" (66) in Figure 1/A conpares the_address nunbers
in menory 1 (62§°En@ ‘Ft%‘ﬁ%)??‘szt’(@@f kY @Rly usingrthe cropeedieredrsigathe 25
two address nunbers coincide, and transfers the result to the judgnent
section 70. Simlarly, conparator 2 (67) conpares the address nunbers in
menory 2 (63) and neno- ry 3 (64); conparator 3 (68) conpares the address
nunber s In accordance with the above-described optical

disk recording/reproduction device, the tracking polarity
can be automatically switched based on the reproduced

10 signal in relation to the two track identification marks.
Therefore, it is possible to perform one, common type of
tracking regardless of the characteristics of the disk
and the optical disk recording/reproduction device. - As
a result, compatibility among optical digks in which

15 information is recorded on both land tracks and groove
tracks can be improved.

(Example 15)
Another example of an optical disk according to
20 the present invention will be described.

Figure 34 shows address regions 405 and a control
information region 1502 of the optical disk according to
the present example. In Figure'34, 402 denotes a land

25 track; 403f denotes a groove track; 405 denotes address
regions; 411 denotes an address block; and 1501 denotes

a track identification mark.

The address block 411 provided in the address

30 regions 405 is recorded so as to be centered around a
boundary line 409 between a groové track 403 and a land

track 402, the address block 411 being on both the groove

track 403 and the land track 402, and it a different



in menory 3 (64) and nenory 4 (65); and conparator 4 (69) 30 conpar es

t he address nunbers in menory 4 (65) and neno- ry 1 (62). The conparators 2
to 4 transfer their respec- tive results to the judgnent section 70. .
P13282PO - 54 - In this exanple, conparators 1 to 4 are all expected to
output a result "coincided' for a groove track, due to the | ocati@2g2®d ern
of the address bl ocks as shown in Figurs2 4. The judgenent section 70

j udges 5 that the currently reproduced track is a groove track when the
outputs of all the conparators coincide. On the other hand, while the |ight

spot 24 is repr I Kk - | gur 4 01
|g stored in ﬁe§§§§é§g g%g éﬁﬁéﬁ%:@?g$%é naﬁéﬁgggwgengﬁ ?h& 8a#%
stored i n nenoryegipss) : ofindha o@dipininged ]-laﬁldne#ﬁacky4ﬂz( 6§§!d Agrgove
result, the oul pubaiORogorpas Al Spb | padnell;BACHP vhgl SARC! dadiresdhus.

conparators 1to 4 are expected to output a result "not coincided” for

a land track, dh¢oel ¢hd-| Jhe igieqkaddentidioaidonimagks 1501 is provid-

5 ed in a specific p031t10n of the predetermined control
~information region 1502 of either the land track 402 or
the groove track 403, so as to be on a track center 408
or 410. The track identification mark 1501 is for
identifying whether the track on which the track
10 identification mark 1501 is provided is +the 1land
track 402 or the groove track 403, and differs depending
on whether it is provided on a land track or a groove
track. Herein, the  track identification mark 1501 is
composéd of 1 bit.
15
As a result, if a track identification mark
representing a groove track is reproducéd in a currently
reproduced track, it is known that the polarity of the
currently performed tracking is intended for reproducing
20 data in a groove track. If a track identification mark
representing a land track is reproduced, it is known that
the polarity of the currently performed tracking is
intended for reproducing data in a land track. Thus, by
reproducing the track identification mark 1501 from the
25 reproduced signal only and detecting its pattérn, the
correspondence between the groove configuration of the
currently reproduced track and a tracking polarity”can be
obtained.

- 30 In the optical disk 401 shown in Figure 34, the
track identification mark 1501 is located in the data
region 406 after the address block 411, so as to be more
easily and accurately detected in accordance with a gate



15 bl ocks as shown in Figure 14; in this case, the currently reproduced
track is judged to be a |land track. As described above, it is possible to

determ ne whether a currently reproduced track is a land track or 20 a

groove track by exam ning whether or not address nunbers corresponding to
predeterm ned I D nunbers coin- cide. |In the case of the |ocatiFUB382RGEr N

of address bl ocks according to the preB®2mt exanple, the currently

reproduced track is determned-to be a groove track if at 25 | east one
of the reths from conparator 1 (66), conparator 2 (67), conparator
3 (68), and co 46 %ggi Hes C y d d
track is deter ﬁia %Ld atér\ez;ﬁc% atorf east %%%P%%u iSEf{Q H‘ii

coi nci ded" InlatﬁéheﬁoW§§dSbt1Fslﬁo§nﬁé€§§s§h?tfBhGSDraCkaiﬂeﬂﬁéfaGéress

bl ocks to be I @2enapatk 2 60Y is ddprdAnck Qﬂﬁ%ﬁ:%ﬂ%ﬂhbﬁk&%&'ﬁﬂobﬁspﬁii'b|e
as long as information in at |east one of t-he address blocks IDL and 1 D3 on

t he i nner per|BﬁeFFesFGEIQﬁ&QQW(ﬁ%ﬁﬁ§¥n1|$Fzﬂlll ke ppreriated. that,
5 although the track identification mark 1501 is recorded

in a data region on the groove track 403 in Figure 34,
the same effect can be expected by recording the track
identification mark 1501 in a data region on the land
track 402.

10
(Example 16)

Figure 35 is a diagram Showing the configuration
of an optical disk recording/reproduction device accord-
ing to still another example of the preseqy invention.

15 The optical disk recording/reproduction device showh in
Figure 35 records or reproduces information on the
optical disk shown in Figure 34. In the following
description, a CPU 601 will be described as a track
designation means; a track polarity determination cir-

20 cuit 1601 will be described as a track polarity
determination mearis; and a track selection signal correc-
tion circuit 1602 will be described as a track selection
signal correction means.

25 In Figure 35, elements 601 and 605 to 612 berform
the same operation as that described in Example 1.

When reproducing data in a track in which a

control information region 1502 is provided, the track

30 polarity determination c¢ircuit 1601 identifies the
currently reproduced track to be either a land track or

a groove track by extraéting a track identification

mark 1501 from +the reproduced signal from a data



| east one of the address blocks ID2 and 1 D4 on the outer periphery side can
be read out as address signals. Mreover, the | and/ groove identification.s
also 5 possi ble when an address correction section 71 is

i ncorporated as shown in Figure 17B. In this case, #101 is input to nenory.
1 (62); #100 is input to menory 2 (63); #101 is input to nmenoryp33282pPp and
#100 is input to nenory 4 (65). -TiBa&refore, the outputs of the 10
conparators 1 to 4 all becone "coincided" when reproduc- i.ng data in a | and
track. Thus, the track is determned to be a land track when all the

comparat ors outyllSeelataled o1 Byl Begaher handnawhenlop odygl iy dega in

a groove track, e outputs of e cogfarators l1to 4 "not
coi nci ded" Tht%temﬁenatm |031rdretﬂe1? 6l ‘determingsoovbethesk AFernet|

the conpar at or Ss&tPtion Q% £ e . cﬂl"ed‘é’t\%ﬂt éff@frhéﬁ‘ 1S58 chﬁ:a:mlng

| and/ gr oove i s i npossi - ble in the case where address 'signals can be
read only from¥Ehe %@W% beywegny thezdesigpatednkragh rispheclign sj de

or only frsomtt@lme%smdolqﬂés bPéowed EBAfogurBeiBHt e iP&r | PheaNdsi@e. In

such cases, a signal (L/G K naI |nd|cat|ngethat the judgenent section

2015 55" [ncaRpNe) GHf ity rGckanoDE GRRBERTeS B TRAFIKLR (e tREmina-

tion signal. The track selection signal correction
circuit 1602 corrects the track selection signal from the
CPU 601 depending on whether the tracking selection, as

10 derived from the track polarity determination cir-
cuit 1601, is correct or not. '

Figure 36 is a diagram showing an exemplary

configuration of the track polarity determ}nation cir-

15 cuit 1601 for determining whether or not tracking selec-

tion is correctiy performed based on a track identifica-

tion mark 1501 (reproduced signal h) in the control

information region 1502 of the optical disk shown in Fig-

ure 34 and a track selection signal i from the CPU 601.

20 Reference numeral 1701 denotes an exclusive OR gate; 1702
denotes a flip-flop; and 1703 denotes a delay element.

Figure 37 is a diagram showing an exemplary
configuration of the track selection signal correction
25 circuit 1602 for correcting the track selection signal i
from the CPU 201 based on the track selection determina-
tion signal g, which is a result derived from the track
polarity determination circuit 1601 indicating whether
the tracking selection is correct or not. Reference
30 numeral 1801 denotes an exclusive OR gate.

An operation which is performed when an optical
disk is mounted in the optical disk record-



dresses are read at a rate of once in every fewmllisec- onds in
accordance with the disk rotation, in general, there is only a very snal
probability for the | and/ groove i dentification to be di sabled for all the
30 sector addresses over a long period of tinme. Therefore, the

| and/ groove identification is practically possible by the abovel3pgzpdi on.
P13282PO - 56 - |If an address which-a8bually indicates a fal se address but
was erroneously judged as correct by the.CRC judgnment section is input to
the | and/ groove identifica- tion section, the outputs of.the conparators

wi Il include Sng/ragirbductiiegi degevad " ?ﬁtvﬁ:%' ”Ctﬁé’d" abovb 1At 1§45

too, a signal L G S|gnal) i_ndi cat1 ng that J udge- nent sectlon 70 S
i ncapabl e of FRAFLAYrEIABe Wididphe qqs%ﬂbe%é’%ﬂmem ated that by
i nputting the 10 | and/ groove identification signal (L/Gsignal) fromthe

| and/ groove identification section 61 to the address correction section 44
of Exanple 7 shown in%fiﬁgur%nlgptlcal disk is mounted, the record-

5 ing/reproduction device reproduces a control information
region 1502 of a particular track on which the track
identification mark 1501 is provided. At this time, the
CPU 601 outputs a track polarity identification signal k
to the track polérity determination circuit 1601. When

10 the logical address of a track including a control
information region 1502 in which the track identification

- mark 1501 is provided is supplied to the CPU 601, the

CPU 601 issues a command for a linear .motor control
circuit 607 to seek for a target track, ei_nd drives a

15 linear motor 609 so as to move an optical head 610 to the
vicinity of the target track. Next, the CPU 601 outputs

a track jump command and the track selection signal i,

which is in accordance with whether the track is a land

track or a groove track, to a focus/tracking control

20 circuit 608 so as to arrive at the target track. When
the track selection instruction is supplied, the fo-
cus/tracking control circuit 608 conducts a half-track

jump by switching the tracking control polarity, whereby
focusing and tracking.fof the target track are attained.

25
It is assumed that the 1logical address for
identifying a data region is represented by an-address
common to the land track 402 and the groove track 403
(reproduced by an address reproduction circuit 603) and
30 a track selection signal composed of 1 bit for identify-

ing a groove track from a land track (e.g., the most
significant 1 bit).



the | and/ groove identification and outputting of an address val ue can be
si nul t aneously perforned based on 15 one sector address. (Exanple 9)

Next, still

anot her exanpl e of an optical disk recording/reproduction

devi ce according to the present 20 i nvention will be described. Figure
18 is a bl ock diagram show ng an optical disk recording/reprodusizzgzeevi ce
according to the present exanple. Lngfigure 18, 31 denotes a disk; 32 25
denotes a disk notor; 33 denotes an optical head; 34 denotes an address
reproduction section; 81 denotes a tracking error signal detection section

conposed of a differen&h? ég{gu%%B%gdgggéanLﬁﬁégggﬁjﬁffhgé@b§£é33§gm§4

denot es a phase conpensa

I On SecC enot es rrvin

section; 90 dersidress repirodugedebyt the ERoemmdweitidumeigsuwit @ftZend
periphery val Uﬂ:h%a’ﬁﬁcgé dsﬁggﬁ&%ﬁ; ﬁ%ﬂﬂ%?ép@%bi”% Peri pheny wy-ue
3 i and 94 ‘denct es

sanpl e/ hol d section;

P13282PO
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enot an a tion circuit,;
dresses match, reproduces data after a predetermined

period of time from the reproduction of the address.
When a disk has been mouhted, the control information
region 1502 of a track which is provided with the track
identification mark 1501 is reproduced.

Figure 36 shows the track polarity determination
circuit 1601 in the case where the track identification
mark 1501 is composed of 1 bit. For example, when the
track identification mark 1501 (reproduced signal h)
indicates "1", the track identification rllark 1501 is
recorded on the groove track 402, and when the track
identification mark 1501 indicates "0", +the track
identification mark 1501 is recorded on the land
track 402. When the CPU 601 selects the groove
track 403, "1" is output as the track selection signal i,
and "0" is output_wheﬁ the land track 402 is desired to

‘be selected. ' The exclusive OR gate 1701 shown in Fig-

ure 36 detects a track selection error when the track
selection signal i is different from the reproduced track
identification mark 1501 (reproduced signal h). In other -

words, the track selection is wrong when it is determined

 based on the track identification mark 1501 that a land

track is actually being tracked (i.e., when the track

identification mark is "0") although a groove track is

being selected (i.e., the track identification mark is

""1") by the track selection signal i. By taking an

exclusive OR of the two signals, such an error is detect-
ed. The track polarity determination signal k from the
CPU 601 and the address detection signal 4@ from the



- 57 - a gain conversion circuit. An operation of detecting an off-tracking
anount -between a light spot and a track in a sector address 5 regi on
havi ng address bl ocks di sposed as shown in Fig- ure 14, perforned by the
above-descri bed optical disk recording/reproduction device, wll be
described. First, the optical head 33 in Figure 18 radi ates 10 pj3d&ass
light onto the disk 31 and detects a_rgproduced signal (RF signal) based on
t he amount of reflected light. The operation of extracting an address
nunber and an I D nunber for each address bl ock as described in the

description of nvent i onal techniques s, rmed by 15 t he address
Fepr odbct | on_sBEEFERS FebRodura LR e no i BT 45 Sled e g o Pl Rge i n
t he tracki ng esignadisgfalr (tBkiviggniaifo i the £kip-oflopdi?82 aedetermidari ng
an off-track state. The.level .of 20 he TE signal, shift tanti,ally
" propor ¢ on VPR FRESHTSER D BEISEIST (76 TR S potoahSr R o aPe 48
pits, and the doreeciton ofTHeeveelsly f elementel?208i ndelldys t he ehdfirees .
positionsgof t i S d ' | Lb b o |l e
D teraing it Prtsetibotipriild My A BA Rl MESGHE 68, LinkI 3
when the |ight order to generate the gate pulse signal used for taking

in the signal indicating whether or not the track selec-

tion is correct.

10 The track selection signal correction cir-
cuit 1602 in Figure 37 performs a corfection based on the
track polarity determination signal g in the case where
the wrong tracking is being performed as known by the
track selection signal i. When the wrong track is being

15 '_ selected, "1" appears in the track polarity determination
signal; in such cases, the track selection signal i is
inverted and supplied to the focus/trécking control
circuit 608. This inversion operation is performed by
the exclusive OR gate 1801 in Figure 37. Since the data

20 in a track in which the track identification mark 1501 is
provided is reproduced when a disk is mounted or when the
drive is activated, and since the matching/mismatching of
the track selection signal from the CPU 601 and the
tracking polarity is stored in the flip-flop 1702 in the

25 track polarity determination circuit 1601, a correction
based on the track polarity determination signal g is
performed for the tracking selection in the subsequent
reproduction/recording of data. As a result, correct
tracking is always performed.

30 ' | .

Therefore, in an optical disk in which at leést
one track identification mark 1501 is provided in the
control information regions 1502 as shown in Figute 34,



spot 24 passes over address pits 25 on the outer periph- ery side and takes
a positive value when the |ight spot 24 passes over address pits 25 on the
i nner periph- ery side. Wien the light spot 24 follows |line (a) of a 30
track 2, the level shifts VIElL and VTE3 of the TE signal take snal

negative val ues because the distance between the |ight spot 24 mnghddn
address pits 25 is relatively small _igg LD1 and |1D3. - In this case,
the Ievel P13282PO - 58 - shifts VIE2 and VTE4 of the TE signal take

| arge positive val ues because the distance between the |ight spot 24 and

e e Pl RS B Yl A "yl %S00 Pl S farERLL o, T,
~follows |ine (broobethmaakmkaﬁd tlland etredcledli Ahdarahienttrack heelention aH
addr oss pits 28 OACRUPuF i G ctin Cad ot AF preddaiiy, obtedfidy S oun
in (b) of Figurthat9 rnexchfiiing obtramepdtoduditdon heah i het pqnﬁoﬂn@d ofbowa | i ne
(c) of th§ desired track irrespective of the correspondence between
" groove configurations and tracking polarities. Moreover,
since correction .of tracking polarities is possible by
providing a track identification mark 1501 in only one
track, a larger recording capacitance can be obtained
10 than in the case where a track identification mark is

provided in every address region.

In accordance with the above-described optical

disk recording/reproduction device, the tracl;:_ing polarity

15 can be automatically switched based on the reproduced

signal in relation to the track identification marks.

Therefore, it is possible to perform one, common type of

tracking regardless- of the characteristics of the disk

and the optical disk recording/reproduction device. As

20 a result, compatibility among optical disks in which

information is recorded on both land tracks and groove
tracks can be improved.

It will be appreciated that all of the above
25 Examples can also be applied to phase change type optical
disks or magneto-optical disks.

Although optical disks having two or four address

blocks in each sector address region were described in

30 the - .above—described examples, the number of address

blocks in each sector address region can be increased to

three, or five or more to improve the address reading
accuracy and determination accuracy of land/groove.



track 2, a TE signal shown in (c) of Figure 19 is ob- tained. As seen from
Figure 19, the levels of VTE1L (or VTE3) and VTE2 (or VTE4) vary dependi ng
on which position of the track 2 the |ight spot 24 noved over, so that the
15 of f-tracki ng anount can be deduced based on a difference between

| evel shifts. In other words, the off-tracking amount -can be oli@iawsbdn
accordance with the equation Voftr =_\g&l_- VTE2. If the |light spot 24
follows the center line (b) of the track 2, VIEL - VIE2 = 0 in the 20
sector address region 5; |f the light spot 24 follows the line (a) of the
track 2, VTELl - act address region 5; and if the |ight
spot 24 follo %i Mackz VTEL - VIE2 > 0 in the sector
address regi on 5. ThusThulse dir ext¢ardamze anbtint thé préseflt 1nv'enaxi.lomg can
be obt ai ned. rati n 9

Figure 18 w |l :\I%b diescr dg%F%g%ﬁir}feeéz%e?isééaﬁ %gﬁg%ﬁ%i%rﬁsﬁ%tmﬁﬂﬁ g’a e

pul se signals (%Tn:qm Pyessy regiant lof tami Qgtgenér aliisih whichorldows

Si nce reag-out . ::%@%I l.hp d e d

section 3% to the ti mﬁzlg ngr%éﬁt?rél{;eég{llfg:? 0, fg%&el %&%%%gsr 5é)‘rrlfgrétg'-lEJ
section 90 gendracks.,a thee pddzess blocks - being dlsposed so as to

alternately wobble with respect to the center of each

track along the radius'direction, i.e., toward the inner

periphery side or the outer periphéry side. As a result;
10 sector addresses can be securely read even when the light

spot is off-tracked, and the disturbance in the tracking

control'due to level shifts of the tracking error signal

in the sector address regions can be reduced. Thus, an

optical disk which is unlikely to-cause read%ng errors of
15 address signals can be provided.

Méreovér, in accordance with an optical disk
recording/reproduction device employing the above optical
disk, when information in wobbling address blocks is

20 reproduced, the read-out address numbers are corrected in’
accordance with the overlapping sequential number (ID
number), depending on whether the track is a land track
or a groove track. As a result, a different address
number can be read for each address block in one sector

25 address, whereby an aécurate address value can be ob-
'tained.

Moreover, in accordance with an optical disk
recording/reproduction device employing the above optical

30 disk, when data in wobbling address blocks is reproduced,
it is determined whether or not the address numbers for

the respective overlapping sequential numbers of the
address blocks on the inner periphery side match the



P13282P0O - 59 - signal GI1 which is in synchronization wth address bl ocks
on the outer periphery side and a gate pulse signal GI2 which is in
synchroni Zzati on with address bl ocks on the inner periphery side, based on
the received 5 addr ess signal s. The gate pul se signal GIl becones a
signal for sanpling a signal in the outer periphery value sanppelhgbeo
section. The gate pul se signal GI2 heagres a signal for sanpling a signal
in the inner periphery value sanple/hold section. 10 First, (a) of Figure
20 shows a case where IDl was successfully read. The t|n1ng wi th which 1D2,

D3 d f )
1D 20| O SRRRAE Ml bhel Pl os¥sesobid iplfahedintilol
the end of | Dinunkeysnefatthe akidmislss lubsseksgame mseusegnwsrmewd Gri

are gener at ed %%éethe dgrgggugkocﬁ %%dﬂ%%?“i&éEYﬂi f¥5§%ﬁﬁfgetﬁgd t he

address bl ock e outer pérl respec I ve an al so
be ID4). Accoudrenty traek to be- elther a land track or a groove

5 track.

Furthermore, by detecting a difference between

a tracking error signal or a reflected light amount

signal in the address blocks on the inner periphery side

10 and a tracking error signal or a reflected light amount

signal in the address blocks on the outer periphery side,

the true off-tracking amount between the iight spot and

the track can be detected. By correcting for a tracking

error signal by using'this off-tracking amont, a track-

15 ing control system is realized such that the light spot
can be always positioned in a track center.

Furthermdré, since a tracking signal offset is

symmetrically_geherated while the laser light spot passes

20 through addresses, the tracking during the address
' reproduction becomes stable.



20 timng generation section 90 generates the gate pul se signal GIl so
as to lag behind the gate pulse signal GIO by tinme Tl, and generates the
gate puse—stgral—GF2—so as to |lag behind the gate pulse signal GIO by tine
T2. 25 : (b) of Figure 20 is a tinming diagramshow ng

t he caseumﬂﬂﬁl““mumqt_ | D1, was successfully read. A o so@pbse
GI0 is edwwiisch* is in synchrepization with the end of 1D2. In
this case, gate pulse signals GI2 and GI1l are generated for the address 30
bl ock 1D3 on the inner periphery side and the address block ID4 on the
outer periphery side, respectively. ACC% y, the timng generation
section 90 generates the gate pulse sig 1l so as to | ag behind the gate
P13282PO - 60 - pul se signal GIO by tinme T2, and generates the gate pul se

signal GI2 so gs tp. | i ne, T1. . .(tc) of Eigure 2 o ase
where gate 5 q‘pu,%eggfzgﬁgﬁsﬁa@s ecgg'ﬁ%f"géﬁénc? hgf_'gggr grga(mégrg?’géﬁgn%
synchroni zat i orspiirall. sHape hand gat eeponde tgiapkalhashindg ésspiral shape,

5 the first track and the second track adjoining each

other, and information béiﬁg recorded on or reproduced
from the first.track and the second track,

wherein the optical disk comprises an.address region
including: _

10 a first address block formed so as to be on both the
first track and the second track adjoining the first
track on an inner periphery side, and

a second address block formed so as to be on both the
first track and the second track adjoiniqg_the first

15 track on an outer periphery side.

2. An optical disk of a land/groove record-
ing/reproduction type comprising a plurality of sectors
having a sector address region and a data region,

20 wherein the sector address region includes a plurali-
ty of address blocks, at least two of the plurality of
address blocks that adjoin each other along a circumfer-
ence direction being disposed so as to be shifted toward
opposite sides with respect to a track center, and

25 each of the plurality of address blocks includes

. within the sector address region a portion indicating an
address number for identifying the plurality of sectors
from one another and a portion indicating an ID number
for identifying the plurality of address blocks from one

30 another. ' -

3. An optical disk according to claim 2, wherein the at
least two address blocks that adjoin each other are
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in synchroni zation with the sector address region. Assuming that GIO is the
furth , wWhich rises inmedi ately before each sector

addres " pul se signals GI2 and GI1 are generated for the
addres [I!@ y iﬂt i nner periphery.side and the address bl ock | D2 on
t he out er respectively. Accordingly, the tim pa32er®tion

section 90 generates the 'gate pul se- ggnal GT1l so as to | ag behind the gate

15 pul se signal GIO by time T4, and generates the gate pul se signal GI2
so as to lag behind the gate pulse signal GIO by time T3. By using the gate

50, “Curt b rer sPaRcaRTsE ds 4l he BEFGLGo0h IR KrALROCERREED LBRRRAC "
the TE si gnal anninheragerdpheyyockideonnanheuterepeusiphsny ysidele by
stored in the aBUbLE" pﬁ%whgkyavakaeks e/ Q%@Hgsgr}lamu%lt fFrecti

synchroni zati on w't ate p e signa evel VTE3 of
the TE signal in the address bIock | D3 on the inner periphery side is

stored i theginngy Gﬁfiégﬁhl\é@! Uﬁcééﬂﬁiﬁéh@dj 825108, 9% Hdrein the
synchroni zation with ate pul se si As a fesult, a value

(VTEL - VTE2)PP§t69PpﬁPdBGatln9r5h?t ﬂ@gHFFFeﬁ“E’ﬂPFEI h@?r@u@?tQSPattSFﬁce
this value which is common to the plurality of address blocks within

the same sector address region.

.10 5. An optical disk according to claim 2, wherein each of
the plurality of address blocks has non-pit data in a
beginning portion and an end portion thereof.

6. An optical disk according to cdaim;S,iwherein the

15 length of the non-pit data is larger than a disk rotation
accuracy of a laser cutting process in the production of
a master disk.

7. An optical disk according to claim 2, wherein the

20 fiist one of the plurality of address blocks includes a
reproduction clock synchronization signal portioﬁ which
is longer than a reproduction clock synchronization
signal portion of any other address block.

25 8{ An optical disk according to claim 2, wherein the
sector address region includes a block composed of
information not related to the identification of the
address humbers, and

the block is disposed so as to be shiffed from the

30 track center, toward an inner periphery side or an outer

' periphery side, by about a half of a track pitch along a
radius direction.
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corresponds to the off-tracking anmount, it can be further converted into an
off-track signal (OFTR signal) by adjusting its level to the |evel of the

TE si gnal ”I m“L i _ P13282PO gai n conversi on
section SHI IIIH ﬂl“lwlll | tracking control system a state may occur in
which the*ighttspbt is *not actually in the track center, ow pg3282Hd set

conponents, etc. generated in the t+agXi+qg error signal 5 det ection
section 81, the phase conpensation section 84, and the head driving section
85, although the TE signal is controlled to be zero. Accordingly, by

appl ying the TR,Si" . r ect | he offsel,in the |4 nt r ol
system as sho&g\]/n': %émggﬁék‘é’t“ 8,8?%ﬁb§:d(%élg‘§ss%gl e':t‘]l‘Jil){]m f‘t ok\{pt)%m lPgngghe

| i ght spot ininterspack dentprovided, salkengppihecscircymferenice ciivecFi gure
20. The gate pykLse g | S t eTSIo I =R E To Wl r eRL%aLj598 i W th
one of the adgr es$ %g@%n%g?h%t f%ggetl nnera%perlgp gﬁégglgdggéﬁatgﬁgralt han a
speci fi c one-88chhethedress bl ocks; the gate pulse signal GIl is to be
generategl in synchroni zation with one of the address

10. An optical disk according to claim 2, wherein, in the

sector address region, the address blocks are located

along the circumference direction in such a manner that

phases of pit patterns constituting the address blocks
10 match each other on both sides of one track.

11. An optical disk recording/repfoduction device for an
optical disk of a land/groove recording/reproduction type
including a plurality of sectors having a sector address
15 region and a data region,
wherein the sector address region of the optical disk
includes a plurality of address blocks, at least two of
the plurality of address blocks that adjoin each other
_ along a circumference direction being disposed so as to
20 be shifted toward opposite sides with respect to a track
" center, and each of the plurality of address blocks '
includes a portion indicating an address number for
identifying the plurality of sectors from one another and
a portion indicating an ID number for identifying the
25 plurality of address blocks from one another within the
sector address region, and
wherein the recording/reproduction device comprises:
an optical head for radiating'a light beam on the
optical disk and receiving light reflected from the
30 optical disk so as to output a reproduced signal, and
an address signal reproduction section for reading
the address number and the ID number when reproducing the
sector address of the optical disk. '
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bl ocks on the outer periphery side, rather than a specif- ic one of the
address b S not neces- 20 sary to adjust tine T1 and

time T2 at ivals so as to synchroni ze the gate pul se
signal s WI M !ﬁﬁ" mts pit positions in the address block, it is
preferable ngenment patterns in the respectlvepﬁyﬂsgpg

bl ocks. are neasured mnth the same 25 94 period (e.g., the VFO region).

Al t hough the information in only one address bl ock on the inner peri phery
side and only one address bl ock on the outer periphery side is sanpled and
held in 30 e en xampl. e ggf ed by
detecting an th tplr)na éLlE:S‘r“?La n‘gig E%?%ﬁa)% %@[%; va %%EJG(?R &e;f}'uctf)%l %’?{/

addr ess bl ocksingn Htcheliadme 1 Ip iunithery coimgae igisign ane addrsisse qﬁrmqﬁml ity

of address bl ocks O 1A% co%g%éﬁ%'fzhg 787aPULE" nRBLRNGRE B 4% RN

the tracks are y War
from each address block in accordance with the ID number

5 by employing a signal 1ndlcat1ng land reproductlon or
groove reproduction.

13. An optical disk recording/reproduction device accord-
ing to claim 11 further comprising:

10 a memory for storing the address number read by
the address signal reproduction section as associated
with the ID number read by the address signal reproduc-
tion section,

a comparator'for comparing two or more address

15 numbers respectively associated with two or more specific
ID numbers against each other so as to detect whether or
not the two or more address numbers match each other, and

a judgment section for determining whether a
track on which the light beém for reproduction is a land

20 track or a groove track based. on an output of the
‘comparator.

14. An optical disk recording/reproduction device accord-
ing to claim 11 further'.comprising a fracking error
25 signal detection section for detecting a tracking error
signal indicating a locational offset amount between a
track and a light spot,
a timing generation section for generating a gate
pulse signal synchronized with each address block of the
30 sector address region, '
an outer periphery wvalue sample/hold section for
sampling and holding the levels of the tracking error
signals for the address blocks disposed on an outer

"\
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5 Next, still another exanple of an optical disk.

recordi ng/ reproduction device according to the present invention wll be

. described. F ck di agram show ng the device 10 accordi ng
to the preseummmmnm'mm' Fi gure 21, 31 denotes a disk; 32 denotes a

di sk notor; 33 dencted as optical head; 34 denotes an address pap@PE | on

secti on; 81 denotes a tracking erronsgaﬁuﬂ detection section; 84 denotes a

phase conpensation section; 85 denotes a head 15 driving section: 90

denotes a timng generation section 91 denotes an outer periphery val ue

sanpl e/ hol d segiion; te | r ri ryv u a h

section; 93 deﬁ%%ggh gﬁ %?Le%%en Y@f@?l%l?l ; g‘ %eno @{s %héalr%tgéon&élgg?on

circuit; and 1edgdashotes a reflected l'ight 20 anount signal detection

102 In Figure 21 B cnints ppRigherl vafled Mbl/hd i etERICE kBE, o

performthe sanemp@engtamd(hplding thenﬂﬁyﬁl81Qﬁaﬁbbet;ackﬂngee§r¢E
signal isg sanp%g Héﬂg hedd ihelr 488 Qsd%]l%féké"ndﬁfs%oééac‘%ﬁg a?{mﬂﬁﬁeﬁ:'n

Exam ple 9, etectlono the of f-tracking anou ple
‘perfornmed by sBREALPRGTINGIMS dingsynchroadzadiongiitdrothe gafnl PEJ\SG
S|gnal) det ect gdghuit he reflected

a dJ.fferent:Lal circuit for obtaining a difference
between a value in the outer periphery wvalue sample/hold
10 section and a value in the inner periphery value sam-
ple/hold section,
a gain conversion section for converting an output of
the differential circuit into a signal having a
predetermined level, and .
15 a tracking offset correction circuit for performing
a tracking correction using an output from the gain
conversion section.

15. An optical disk recording/reproduction device accord-
20 ing to claim 11 further comprising:
| a reflected light amount signal detection section for
detecting the amount of reflected light from the optical
disk,
"a timing generation section for generating a gate
25 pulse signal synchronized with each address block of the
sector address region,
an outer periphery- value sample/hold section for-
sampling and holding the signal levels of the reflected.
light for the address blocks disposed on an outer periph-
30 ery side in synchronization with the gate pulse signal,
an inner periphery wvalue sample/hold section for
sampling and holding the signal levels of the reflected
light for the‘address blocks disposed on an inner periph—
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30 | i ght anount signal detection section 100. In the reflected |ight
annunt_ngﬁa+~der§ETT%ﬁ“§5ction 100, the outputs of a two-divided

phot osen ﬂﬁ“ - 63 - elenents of the optical head 33 are
sunmmed uam“y ﬂw circuit 101, and the added signal is |ed through
t he LPF avimg & badnd in a few dozen kHz to a few 100 kHzp13g8ZPoi S

hi gher than the tracki ng control bandgé - -but lower than'the RF signal) in
order to renove the high-frequency conponent thereof. As a result, an AS
si gnal is detected as a signal indicating an average‘reflected |ight

anount . 1.0 e n e | th
respect to t he of Flgte é#o%%ﬁc%%ﬂ%%\r& Bt& ‘"&I%%[ Q:?le a?re}dpﬁis%a%&@ng‘g

descri bed i n Examgl edPffeyentiali ghﬂmcusm ff@r a9b§mmn|gn & gmféerﬂn@ or

88 depending aufaie 4 Nfaldghhe$a0un? trlASARS ngé@i:’%@merysggiﬁ ol g

signal 15 i ndicates an average | evel nals as
shown in (a), Rle/hoddd segtion mnguse valug belfednl the inner PerlpheIY
5 value sample/hold sectlon,

a gain conversion section for converting an output of
the differential circuit into a signal having a
predetermined level, and
a tracking offset correction circuit fof performing
10 a tracking correction using an output from the gain
conversion section.

16. An optical disk comprising a first track héving a
spiral shape and a second track having a spiral shape,
15 . the first track and the second track adjoining each
other, and information béing recorded on or reproduced
from the first track and the second track,
wherein the optical disk comprises:
an address block formed so as to be on both the first
20 track and the second track, and
a track identification mark formed on either the

first track or the second track.

17. An optical disk according to claim 1, wherein the
25 address regibns are located in accordance with a CAV
format or a ZCAV (ZCLV) format.

18. An optical disk comprising a first track having a
spifal shape and a second track having a spiral shape;

30 the first track and the second track adjoining each
other, and information being recorded on or reproduced
from the first track and the second track,

wherein the optical disk comprises an address region
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respectively, for lines (a), (b), (c) in Figure 22 which the |Iight spot 24
foll ows. 7I?g_r_gj_gr_ef.—by—sanming and hol ding VAS1, VAS2, and the like in
synchronization with gﬁ he address bl ocks on the inner periphery side

and the ad nmm! ‘ \u&e outer periphery side and obtaining a
di fference m

1 - VAS2) as in Exanple 9, a signabi13282pP0
correspondi ny t% the of f - tracklng anbgyt -can be detected. Gate pul se
signals GI1 and GI2 for the sam 25  pling and hol ding are generated by
the timng generation section 90 as shown in Exanple 9. However, as for the
timng of gate; ‘? W S8 %%gnal generation, it is preferable to enploy an AS
signal derived ron1% VFO portion, the AMportion, or a specially

provi ded pit portiam adizess BOock formed sacasr Foebdedncboth thel fhest

enabl ed by sanplLinbg ggiggggg%aggégp?%}ggnsaha addr ess bl ocks having the

same pit pattern. ( réover, it is applicable to enploy
an of ftrack 5|gnala(£$n$tstgagk)i@embtfnqabyousmagktﬁ@rmeds$gna$ torbe

5 on both the first track and the second track adjoining
the first traék on an inner periphery side, and
' a second track identification mark formed so as to be
on both the first track and the second track adjoining
the first track on an outer-peripheiy side,

10 wherein the first track identification mark and the
second track identification mark are identical.

19. An optical disk comprising a first track having a
spiral shape and a second track having a spiral shape,
15 the firsfl'track and the second track adjoining each
other, and information being recorded on or reproduced
from the first track and the second track,
wherein the optical disk comprises an address region
including:
20 an address block formed so as to be on both the first
track and the second track, and
a track identification mark formed in a control
information region of either the first track or the
second track.

25
20. An optical disk recording/reproduction device capable
of recording information on and reproducing information
from the optical disk according to claim 16, the optical
disk recording/répfoduction device comprising:

30 track designation means for selecting the first track

or the second track for ~which information is to be
recorded, and

track identification mark reproduction means for
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correcting the offset in the tracking control systemas in Exanple 9. 5

AIthough—the*ﬁ§T§T§ﬁ5T_~ﬁbloyed herein is ob- tained by |eading the RF

si gnal is also applicable to enploy the | ower envel ope

Ievel m mi‘mﬁ“mnww ng a smaller reflected |light ambunt) of the 10
S|gna* F.et, WRP3 4nd VRF4 in Figure 22). (Exanple 11) Nextpistsbbo

anot her exanple of an optical disk asecosding to the present invention wll

be described. 15 The address blocks in the sector address regions in the
optical disk of the present exanple has substan- tially the sane schematic

([orr] XD) bt nisay s ghdote MGl es oSGl e, 100000 Cal "ai ok of “t he
present exanpl e adweredndathe pireskn identifigatien emdrkamennodiciarn
?ggrgﬁzsggggﬁtla esse%b%h% flog:@a soarﬁic‘)at%l n c%]epé?ocﬁ rrﬁ‘ag?pgilftqs@ %%WI
Figure 23.- In z&proqmetd dragk. ande idantifiias e surmentdat reprpduged| ock
i ncl udes gon- mﬂrdﬁﬁf%drﬁﬂ'éﬂtﬁefe@Wé1fﬂréﬁ”fﬂ&gﬁ &Pngﬁé second track
depending on whether or not the track identification mark
is present, so as to output a track identification
signal, and
the track designation means switches between select-
10 ing the first track and selecting the second track in
accordance with the track identification signal.

21. An optical disk récording/reproductio_n device capable
of recording information on and reproducing information

15 from the optical disk according to claim 1, the optical
disk recording/reproduction device comprising:

track designation means for selecting the first track
or the second track for which information is to be
recorded,

20 address reproduction means for reading the first
'address block and the second address block formed so as
to be on the firsf track and the second track adjoining
the first track, and

track identification.means for identifying a current-

25 ly reproduced track to be either the first track or the
second track based on the first address block and the
second address block reproduced by the address reproduc-
tion means,

wherein the track'iaentification.means identifies the

30 currently reproduced track to be either the first track
or the second track based on a difference between the two
addresses reproduced by the address reproduction means,
so as to output a track identification signal, and

THIS SHEET HAS BEEN

This Sheet Has Been Rei Jaced
REPLACED




than the rotation accuracy (AX) in the cutting of the master disk. 30

Wi | e di st ances hetween—address bl ock are wasted in the case of Figure 10B,
wher e address bl ocks E‘ﬁ« di sposed so as to be shifted with respect to one -
I

anot her\‘m‘%mmn‘!‘m!(\ erence direction, the optical disk of P13282PO
- 65 - e overcones that problem The advant agegzefgapie
optical dis of the present exanple w ldg he described in detail with
reference to 5 Fi gures 24A, 24B, 25A, and 25B. In the data pattern of
the address bl ocks shown in Figures 24A and 24B, the end pattern of each
subsequent _addr ess BBk Tek sree s hEHER ubafe o Peho PR, 51 48F5ur
24A shows 10  imgpithecdisguratack ded gededtuingsthe second dasaclofisuch
the begi nni ng preeBiebEE Thin 108 FHeR, 13eRsefBaRagatR IR he
predeterm ned | engths
5 22. An optical disk recording/reproduction device capable
of recording information on and reproducing information
from the optical disk according to claim 18, the optical
disk recording/reproduction device comprising:
track designation means for selecting the first track
10 or the second track for which information is to be
recorded, . |
track identification mark reproduction means for
reading a track identification mark formed so as to be on
both the first track and the second track adjoining the
15 first track, and ,

" track identification means for identifying a current-
ly reproduced track to be either the first track or the
secdnd track based on two +track identification marks
reproduced by the track identification mark reproduction

20 means, '
wherein the track identification means identifies the
currently reproduced track to be either the first track
or the second track based on a difference between the two
track identification marks reproduced by <the <track
25 identificatioh mark reproduction means, so as to output
a track identification signal, and
the track designation means switches between select-
ing the first track and selecting the second track in
accordance with the track identification signal.
30 '
23.  An optical disk recording/reproduction device capable
of recording information on and reproducing information
from the optical disk according to claim 19, the ‘optical
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al ong the respective center lines thereof. However, in 15 practice, the
end pi ock 113 and the beginning pits of the address

bl ock 1 in a continuous manner shown in Figure 24B when
addr ess JﬂE” u Iﬂlﬂﬁ while shifting the | ocation of the |aser | ight spot.
in the S& L gion 5 along the radius 20 di recti onP+328RRO

cutting process of the nmaster disk.” #?@ Ts because the laser light is
radi ated onto the optical disk even while shifting the laser |ight spot for
cutting fromthe address block 113 to the address block 114 al ong the

radi us directi aisi\srecdeding/résrédductichodsvicd cobnprieingB, pits

having an unexpected.caonfi.gurgtion may result,  thereby, making jt

difficult to proper‘f’ipql‘é%&%d?qﬂﬂ’ame‘%ﬁss BfoﬁﬁéﬁFgéﬁgb"éh§o#Vg%t Bva(ﬁﬁ ting
t he address 30 or thies secthd itresk pEorphehychi dinforndtioaddsessopibies on
the outer peri phera/%&i e by using separate |laser |ight beans.. However, the

use of such a METHO | d conpli- cate the structure of the cutting
appar atusb P1328%#a reproduction means for reading a track

identification mark provided in the control information
region, |
track polarity determination means for determining
the polarity of a reproduced 'Erack, and
10 track selection signal correction means for correct-
ing a track selection signal from the track designation
means, _
wherein the data reproduction means reproduces the
track identification mark in the control information
15 region when the reproduction of the optical disk is
started, the track pblarity determination means detér—
mines whether the selection of tracks is correct or not
based on the track identification mark of the reproduced
track and the track selection signal from the track
20 designation means so as to output a track polarity
determination signal, and the track selection signal
correction means corrects the track selection signal from
the track designation means based on the track polarity
determination signal so as to select the first track or
25 the second track. '

24. An optical disk recording/reproduction device accord—'

ing to claim 13 further comprising an address correction

section for correcting the address number stored in the
30 memory in accordance with the ID number.

25. A method for identifying a track on an optical disk
according to claim 1, wherein a plurality of address

-_—
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- 66 - Figures 25A and 25B show the operation of reading pits in the case

where the Tight spot 24 scans the land track 111 for reproducing the data -

therel n. Ew sector address region in the case where the pit
patterﬂ“‘“‘mﬂnu necting address blocks is not particularly

def| ned. | m the 'sector® address region of Figure 25A, adjoi ni nB1A282E6s

bl ocks 114 and 117 overlap with each- at®kr-by a | ength corresponding to the

cutting accuracy [err] X along the circunference direction, and the 10:

begi nning of the address block 114 is pit data. In such a state, where

non-pit data ofpifecengdrabibba addraze Shockabiledveidann Vil Keadidn data

of the beginning of the address blo 14 as shown in

reproduci ng dat@TIert F'F@ ArtFect Meﬂp%ﬂcg: nBYi ﬂg?aﬁ%'e Fw@hta@ess spot
24 along the C%‘i@éké'lﬁ@tém éé'@'l | ¥t 1 %ﬁéﬂy%&l % a edteh @y or

in the address block_ 117, This.is because the pit data in the begl nni_.ng of

t he address bl 05‘!’(1311‘1‘31“‘&%\%3@§a& mi g uBgm&Ht t'teertt’PﬁeféFF&toft’f?%ka gy e
bl ock 117 shas pséceékad atra&k On t he ot her hand, Figure 25B shows .a sector
address region of the optical di sk of the present exam

_—
* This Sheet 4,
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pl e. The optical disk includes non-pit data in the begi nning and the end
of each address block. In the case 25 of Figure 25B,, where the
beginning of the address block 114 is not pit data, no data error
occurs in the address block 117 even if the non-pit |ast data of the
address block 117 overlaps with the non-pit data in the begi nni n®13282P®
address bl ock 114 because the reproduced030- signal is non-pit data. _
Al t hough the nunber of non-pit data in the beginning of the address bl ock
114 cannot be correctly detected, the beginning of an address block is
generally a VFO region, so that not all aBevHate are P13282PO - 67 -
required to be read. No problens wll|. octor—TmmTeadi ng address bl ocks if
the address data portion is resynchronized in the AMregion follow ng
the VFO region and tha adgdeesernadeessnde§Ronass REQPEEsYLIOERENLBEENLT7D
Thus, by ensuring,th the he Lnning gattern aqg t he egd attern of each
sector address bagckqg?el' Jé%ypg ddress numbers an numbers are

5 shifted alternately to the inner periphery side or the

outer periphery side with respect to a track center by
substantially half a track pitch along the radius direc-

" tion. As a result, the _reading of addresses of a
land/groove recording/reproduction type optical disk is

10 improved-while improving the tracking'stability in the

sector address regions.



data as shown in Figure 25B, insufficient formation of pits between
wobbl i ng address bl ocks during the cutting 10 of the master disk and
reading errors of address data during reproduction of sector addresses due
to overlap- ping of address bl ocks can be prevented, while also elinipating
wast ef ul gaps. 15 (Exanmpl e 12) Next, still another exanpl e of 10&28@
di sk according to the present invention will be described. Figure 26A shows
t he | ocation of address bl ocks 20 of the optical disk of the present
exanple, which is simlar to Exanple 2: 110 and 112 denote groove tracks;
111 denotes a land track; 113, 114, 115, 116, 117, 118, 119, and 120 denote .
address bl ocks; and 24 de a light spot. Figure 26B shows the |ocation
of data in the 25 resp?@&ﬁ@é fddress blocks. The address block 117 in
ID1 is conposed of the follow ng data: VFOL (300), AM (301), address nunber
(302), ID nunber (303), and CRCl (304). The_address block 114 in ID2 is
conposed of the followi ng data: VFQ2 (365), AM ((38Q), address nunber (307),
I D 30 nunber (308), and CRC2 (309)y. The optical sk of the present
exanple differs fromthe optical d¥sk of Exampte 2 in ha14épe | engt h of

1 402)
— 403 [ 404

403

406



P13282PO - 68 - VFOL of the address block 117 is prescribed to be 1.5 tines
to 3 times |onger than the VFO of address blocks in ID2, ID3, and | D4
according to the present exanple. 5 Wien a sector address region
is irradiated by the |ight spot 24, data in IDL and data in |D2 are ‘383%2
reproduced in this order. The data region 6 is conposed of a track ar

but the sector address region 5 is .conposed of a mrror face having address
pits formed therein. There- 10 fore, as shown in Figures 8A and 8B, the
d.c. signal conponent (DC level) of the reproduced signal (RF signal)

vari es between the data region 6 and the sector address region 5. As a
result, the level of the RF signal drastically shifts imedi ately after
the light spot 24 15 has noved fromthe data region 6 to the sector
address region 5. In order to accurately read the data in spite of such

| evel shifts, it is necessary to inprove the reproduction circuit.

However, even by inproving the reproduction circuit, the influence of |evel
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20 the RF signal cannot be conpletely elininated in the interface
between the data region 6 and the sector address region 5. Therefore, it
takes nore tinme to lock the PLL in ID1 in order to match the phases of the
data reading clock and the data (VFOL). In ID2 and after, tj 5?2 becones
faster to |ock the PLL in the VFO because the influence of t% gigl shifts
of the RF signal decreases. In the case where the data |lengths of all the
address bl ocks are nade equal, the lengths of the VFGs in 30 ID2 to I'D4
must coincide with the length of VFOrequired in IDl, so that the VFGs in
ID2 to | D4 becone |onger than necessary, resulting in waste of space.
Therefore, according to the esent exanple, only the length of the
P13282PO - 69 - VFO in ID1 idJuade-| onger than the VFGs in I1D2, ID3, and

| D4, thereby making it possiple t@optinize the I engths of the VFGCs
required for the respective jagdress bl ocks. As a result, it becones

L/ ZEZIZ)

possible to elimnate redundagt 5 data and to maintain readability of
addr esses.
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Since the difference between the |l ength of VFOL (300) in IDL and VFQ2 (305)
inID2 is small relative to the data | ength of one sector address region,

there is 10 substantially no influence on the average val ue of the
tracking error signal in the sector address region describgp]' Egznple 1.
(Exampl e 13) 15 Next, still another exanple of an EQZ | di sk
according to the present invention will be described with reference to

Figure 27. Figure 27 shows an address regi on 405. An address bl ock 411
provided i.n the address region 405 is recorded so as to be centered around .
a 20 boundary l.ine 409 between a groove track 403 and a | and track 402
on the outer periphery side, the address bl ock 411 thus being on both the
groove track 403 and the land track 402, and it takes a different value in
each address region. Since the addngess block 411 is included 25 in
common in the address regions of the land track 402 and the groove track
403 adj oi ning each other, the datajregions are to be identified by the sane
address bl ock 411. A t&ack__idantification mark 412 is for
identifying the land track&403 fro® the{groove track 402 30 and
identifying the |land track 302 frgg1 t he groove
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track 403, both of which have the same address bl ock 411, and is di sposed
in the center of either track (i.e., 408 or 410). Herein, the track
identification mark 412 is P13282PO - 70- provided on the track center
408 of the groove track 403. As a result, the track identification mark 412
i s reproduced when reproducing data in the groove track 403, 5£31d§2§3:26
track identification mark 412 is not reproduced when reproducing f

the land track 402. Although the tracks 402 and 403 have the sane address
bl ock 411, it is possible to identify whether a currently reproduced track
is aland track or a groove track depending on 10 whet her or not the
track identification mark 412 is subsequently reproduced. In Figure 27, the
track identification nmark 412 is |located after the address block 411, so as
to be nore 15 easily and accurately detected in accordance with a gate

pul se signal generated the addregs bl ock 411. In other words, it
i's ensured that the trdﬁﬁfﬁgég?ifica- i _

, 4  Sector .

b %?mr ' _ '

:%5 fegion .L- 6 Data regnon} 2
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tion mark 412 is reproduced after the address block 411 in the reproduced
signal. 20 Since the reproduced signal differs depending on the track as
descri bed above, it 1is possible to identify the land track 402 fromthe

_ al one. Therefore, '
irrespective of the 25 correspondence between groove configg51833§§2?nd
tracking polarities, recording or reproduction can be perfornmed f

desired track by only using the reproduced signal. Al though the track
identification mark 412 is 30 - -recorded on the groove track 403 in the

effect can al so be
Bmrk 412 on the | and track
s%

groove track 403 based on the reproduced signal

above exanple, it wll be appreciate ‘
attained by recording the track Ldentificé@ion

LC (

owi ng the configuration of
ford- ing to anot her
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402. P13282PO - 71 - Figure Bisla di 8ram
an optical disk recording/reprodycts deyl ce
exanpl e of the present invention. >
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optical disk recording/reproduction device shown in 5 Figure 28 records
or reproduces information on the optical disk shown in Figure 27. I n
the foll owi ng description, a CPU 601 will be described as a track

desi gnation neans, and a track identification mark reproduction circuit 604
wi |l be described as a track 10 identification mark reprodua?qqéggggz.
In Figure 28, the circuitry shown by 601 and 605 to 612 perfor )
operation as that described in Exanple 1. 15 An ID reproduction circuit 602
i s conposed of an address reproduction circuit 603 for reproducing an
address bl ock 411 based on a signal digitalized by a digitalization
circuit 605 and the track identification 20 mar kK reproduction circuit
604 for reproducing a track identification mark 412. Figure 29 is a diagram
showi ng the configuration of the track identification nmark reproduction
circuit 604 25 for reprody&ng-he track identification mark 412 from an

optical disk having addressF;egﬁqns,§homn in Figure 27. Reference nuneral
701 denotes a flip-fljop, ang 703 denptes; a delay ekesent. Signal b
is a track S I
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i dentification signal. Signal c is a reproduced signal 30 whi ch has been
digitalized. Signal d is a gate pul se signal based on a reproduced
address. Each | ogical address for identifying a data P13282P0O - 72 -
region is expressed by an address which is.comon to the |and track 402 and
the groove track 403 (reproduced by the address reproduction. ciﬁﬁgiZégS) _
and a 1-bit track identification mark for identifying the |and't 2 5
fromthe groove track 403. Figure 29 shows the track identification mark
reproducti.on circuit 604 in the case where the track identification mark
412 is conmposed of 1 bit. The track 10 i dentification mark reproduction
circuit 604 is conposed of the flip-flop 701 and the delay el enent 702 so
that the address detection signal d representing that the previ ous address
has been successfully reproduced is del ayed by a predeterm ned anount of

time by the delay 15 el ement 702 and the reproduced signal c is taken
into the
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flip-flop 701 during the gate period thereof. I n accordance with
this circuit, the track identification mark 412 (conposed of 1 bit) is
reproduced after a predeterm ned anmount of tinme fromthe reproduction of

t he 20 address. Herein, the nost significant bit of the Iogtﬁfbizgﬂéess

I s obtained based on whether or not the track identification na

present. In the case where the reproduced track identification mark 412 is
conposed of a plurality of bits, a track identification signal can 25 be -
generated by conparison with _a prggeternined mark represenging Lhe |and

track 402 or the groove trﬁoﬁ¥403r Hhe si gnal being uti”izedla$— ge nost
significant bkt of the add . The data ri@pr ctron circuit

612 conpares e address rg uced |by the ID reproductiBn cilrcuitl 602}and

pro
the address @upplied fronjthe |CP §01, and, if the addresges, mjtch,
reproduces datg after a prpdetermngd P13282PO - 73 -| perilod| off tjme
fromthe reprégludti on of the|addresq. T I
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Finally, if the reproduced address is determined to be different fromthe
address supplied fromthe 5 . CPU 601, the target track is sought again.
Herein, if only the nost significant bit of these addresses are different,
a half-track junp is nade, and the track sel ection signal, which selects
the tracking polarity, is inverted. In the above-descri bed exagpg?$2g?2
case where 10 only the nost significant of the addresses are di nt
corresponds to a case in which the addresses conmon to the land track and
the groove track match but either a land track or a grogye tpack is wongly

sel ect ed. In order to correct this situation, the t{dtkip%:%ﬁlection 15
signal is inverted, so that tke tracking polarity is'sw ed.! When
reproduci ng the data in ve jtrack of the optical|diskl shoyn in|Figure

27 by the abgve appara-"'20

| aser light scfns proxi matgly the
center 408 qB that grooye tr +

he address bl ock 411 apd {t he tirack

identificati 8 |mark 412{are [ On the ot her hand, iwhen
reproduci ng the data inja |la the | aser |ight}sgan ippro<iﬁately
the center 48 |of 25 t hat k, and only the|addriess ifs
reproduced. &hys, the r¢prod | in the addres$ negjon differns
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dependi ng on the reproduced track. As a result, it becones possible to
identify the land track 402 and the groove track 403 based on the
reproduced signal only. 30 Therefore, irrespective of the
correspondence between groove configurations and tracking polarities,
recordi ng or reproduction can be perforned for a desired trackmﬁy SEZé
usi ng the reproduced signal. P13282PO - 74 - In accordance t11 2
above-descri bed optical disk recording/reproduction device, the tracking -
polarity can be automatically switched based on the reproduced signal in

relation to the track identification mark. 5  Therefore, it is possible
to performone, common type bf tracking regardless of the characteristics
of the disk and the optical Hisk recogdi g/ 0 rodogttmn device. As a
result, conpatibility anong ppti cal S i ch |iestlor mation is recorded
on both |l and tracks and grooye 10 tr ﬁéf; n bj @Eproved. (Exanpl e 14)
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Figure 30 shows address regions 405 of still another exanple of an optical
di sk according to the 15 present invention. The present exanple is
characterized in that track identification marks 110l1a, 1101b, 1101c,
1102a, 1102b, and 1102c are provided, as well as address bl ock féﬂzgg21lb,
and 411c, in the address regions 405 of the optical disk. 20 The
regi ons 405 shown in Figure 30 are fornmed in accordance with the CAV or
ZCAV (ZCLV) format, in which the address reglons of adjoining tracks are
al i gned al ong the radius direction of the disk.  The 25 addr ess bl ocks
411a and 411b for |dent|fy|ng subsequent data regions are provided in the
address regions 405. The addressrﬁ#ockeﬂélb is provided so as to be
centered around a bouadary line en a groove track 403b and a | and
track 402b, the addre@s bl ock 4{11b Hei ng|on 30 both the groove track
403b and the |land tragk|402b; d fferen gddregses are provided for
di fferent address redrots. Si nce 't t qreEs bl ock 411b is located in the
I t

m ddl e of the groove{%r ck 403b a+d t h an rack 403b,
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P13282PO - 75 - the sane ‘address block 411b is provided for the data

regi ons 406 of the groove track 403b and the |land track 402b adj oi ni ng each
other in this disk. The two track identification marks 1101b and 1102b are
formed so 5 as to be shifted toward the outer periphe6y1g£g§£2e i nner
peri phery, respectively, fromthe center 408 of the groove 403b by
about 1/2 of the track width. Herein, it is assuned that the two track
identification marks 1101b and 1102b, present .in the ganme address 10

regi on 405, have the same value. Moreover, the two tfack identification
marks are di sposed in sequential positions along thd=grack direction so
that they will be sequen- tially reproduced. Simlar{@, two track
identification marks.1101la, 1102a, 1101c, agp ] simlarly 15

provi ded for groove tracks 403a and 403c Iowfaadm_g Ehg inner periphery
side and the outer periphery side of the groawe L§?3h54 in, the two

. i . h : (3]
track identification marks present in@ glvedﬁaﬂ Q- are
assigned with a value different from Fhat of e \h’r((f 102 igentification
. a re : S
mar ks in an adjoi ni ng address regi on 405. <c ! =3 -5
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For exanple, the same mark 1 (indicated by oblique |ines descending toward
|l eft in Figure 30) is enployed for the track identification marks 110la and
1102a, 1101c, and 1102c on the groove tracks 403a and 403c, but mark 2 25
(indicated by oblique lines descending toward right in Figure 30), which is
different frommark 1, is enployed for the track |dent|f|ca gggzggﬁf 1101b
and 1102b on the ad10|n|ng groove track 403b. Herein, is'a hat

the track identification marks are each forned as data of 30 1 bit

(i.e., O:or 1), and that pits alternately repre- senting 0 and 1 are

provi ded for adjoining address regions along the radius direction.
Specifically, a pit of 1 bit is ovigded, as the track identification
P13282PO - 76- marks 1101b and }1 bl rlthe groove track 403b; howev- er,

no pits are providedas the trac enti fication marks 110la and 1102c,
for the groove track®adjoining the|lgroolve trlack on the inner periphery
side and the 5 o@fer periphery gside.{ Infthe optical disk 401 shown in
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Figure 30, the track identification marks 1101 and 1102 are all |ocated
after the address bl ocks 411, so as to be nore easily and accurately
detected in accordance with a-gate pul se signal generated based on the
address 10 bl ocks 411. In other words, it is ensured that atéqe érgblé
identification marks 1101 and 1102 are reproduced after the a ed cks
411 in the reproduced signal. As a result, the tw track identification 15
mar ks having the same value (i.e., 1101b and 1102b) in the address regions
405 are reproduced when reproducing data in the groove track 403b, and the
track identifica- tion marks having different values (i.e., 1101b and
1102c) in the address regions 405 are reproduced when 20 r epr oduci ng
data in the land track 402b. Although the tracks 403b and 402b have the
sanme address bl ock 411b, it is possible to identify whether a currently
reproduced track is a land track or asgr&ve track dependgmgn whether the
subsequent |y reproduced track i denti fBca® on 25 mar k ngt c@s or not.
Figure 30 describes a disk in which t FTrst track identEfi cation marks
1101a, 1101b, and 1101c are dlsposedfgpnfﬂhe boundary |iif,4 bet ween t he

groove 30 track 403b and the | an qég 402b adj oi ni, gsout er
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peri phery of the groove track 403b and the second track identification

mar ks 1102a, 1102b, and 1102c are di sposed on the boundary |ine 407 between
t he groove track 403b P13282PO - 77 - and the land track 402a adj oi ni ng
t he i nner periphery of the groove track 403b. However, the s?gizggéect can
be attained by a disk in which the first track i dentifica Fi ks are .
di sposed on the boundary |ine 407 between 5 t he groove track 403b and
the land track 402a adjoining the inner periphery @f the groove track 403b
and the second track identification marks are di sgg@sed onctge boundary Iine
409 between the groove track 403b and the |and tr&Ctk 40253a§éoining t he
outer periphery of the 10 groove track 403b. ARgse ‘@escribed in
which two track identifi- cation marks provided indtthe @ddress regi on on a

groove track have the sane val ue, but the sane eff€ an Jbe at- 15
tained in the case where two track identification!lmg@ks prlovided in the
: —s1 ©B
address region-on a |land track have the 0 5H.2.8
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sane value. Figure 31 is a diagramshow ng the configuration 20 of an
optical disk recording/reproduction device accord- ing to another exanple
of the present invention. The optical disk recording/reproduction device
of the present exanple records or reproduces information on tpbkggggggl

di sk shown in Figure 30. In the follow ng description; 25 a wi ||
be described as a track designation neans; a track identification mark
reproduction circuit 1201 will be described as a track identification mark
repro- duction nmeans; and a track-identification circuit 1202 wll . be
described as a track identification neans. 30 In Figure 31, the circuitry
shown by 601 and 605 to 612 performthe sanme operation as that described in

Exanpl e 1. P13282PO - 78 - An ID reproduction circuit €02 is conposed of
an address reproduction circuit 603 for reproducing inforga- x-—
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tion in an address block 411 based on a signal digita- lized by a
digitalization <circuit 605 the track 5 identification mark
reproduction circuit 1201 for reproducing the track identification marks
1101 and 1102, and the track identificati.on circuit 1202 for quqszgggrg
the land track 402 fromthe groove track 403. 10 Figure S a
di agram showi ng the configuration of the track identification mark
reproduction cir- cuit 1201 for reproducing the track identification marks
1101 and.1102 fromthe optical disk 401 shown in Figure 30. Reference
nunmeral 1701 denotes a flip-flop; 15 1302, 1303, 1304, and 1305 each
denote a delay elenent. Figure 33 is a.diagram show ng the configuration of
the track identification circuit 1202 for generating track
identification signal b fromthe two track identi- fl@ation mar ks 1101 and
1102 reproduced fromthe optical disk 401 shown in F]gure 30. Ref er ence

nunmeral 1401 denotes a flip-flop for retainidﬁ'the val ue of the first track
identification mark 1101 conposed |ofgl Dbijt; 11404 [25<= |denotes a flip-flop
for retaining the value of the secgndtiragk i derfiff i-@at| on mark 1102
conposed of 1 bit; 1403 denotes a gonpgraBorj [f or congae|l ng the two track
identi- fication marks; and ,1404 dg¢notdgs § il p-flgn__géf@'éetai n-
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ing the value of a track identification signal. Gate 30 pul se signals
for taking in the two track identification marks 1101 and 1102 and a gate
pul se signal for taking in the conparison result of the two track
identification marks 1101 and 1102 are generated by del aying an address
P13282PO - 79- detection signal d at 1405, 1406, and 1407 by prpdpgezﬁzﬁ ned
time periods. Each |ogical address for identifying a data 5 regionTs
expressed by an address which is common to the |and track 402 and the
groove track 403 (reproduced by the address reproduction circuit 603) and a
1-bit track identification signal b for ‘identifying the Iland track 402
fromthe groove track 403 (e.g., the nost 10 significant 1 bit). Figure
32 shows the track identification mark reproduction circuit 1201 in the
case where the track identification marks 1101 and 1102 are each conposed

of 15 1 bit. The track identification qJmark reg;oducti%p
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circuit 1201 is conposed of the flip-flop 1301 and the delay el enments 1302
and 1303 so that the address detec- tion signal d is delayed by
predet er mi ned anounts of tine by nmeans of the del ay el ements 1702 and 1703
and the 20 digitalized reproduced signal c is taken into the flip- flop
1701 during the periods of the gate pulse signal. In accordanFEléggkyz
this circuit, the two track identification marks 1101 and

conposed of 1 bit are reproduced after predeterm ned anobunts of time from
t he 25 .reproduction of the address. The track identificati.on circuit
1202 shomn in Figure 33 is conposed of the three flip-flops 1401, 1402, and
1404, the conparator 1403, and del ay el enents 1405, 30 1406, and 1407.
The first track identification mark reproduced by the track identification

mar k reproducti@? circyit 21201 is takgn.into the flip~flop 1401. . He
second track id@nptific tqon mark is ta®en into the ffap- . P13282RO - 80 -
flop 1402. ﬂgb twof trgck identif?tétion mar ks are '
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conpared by the conparator 1403, in accordance with gate pul se signals
obt ai ned by del aying the address detection signal d by predeterm ned tine
peri ods by nmeans .of the 5 del ay el ements 1405, 1406, and 1407,
respectively, the conparison result being retained in the flgp g§§§§§f04.
Specifically, the gate pul se signals obtained by delaying th ;

detection signal d by predeterm ned tine periods by neans_.of the del ay

el enents 1405, 1406, and 10 1407, respectively, are apéﬁied to the cl ock
termnals of the flip-flops 1401, 1402, and 1404. The abg circuitry
generates a track identification signal whicph identifies{a currently
reproduced track to be a groove track when tpe two tfack-tli-dgntification
marks match or a land trgck 15 wheh the tho trackoidegiflication nmarks
do not match. The track identitgcaticl gna| defines|thg mist signifi-
cant .bit of the address qf eachodayia Segijon.|Wien repjodiging the
information in the addregs 20 regiens|of fhe opticalsSd 8 shown in

Fi gure 30 by using the ahove appar 3t u 3 S _approxi mately

@

m Q

55,

,{he |aser 1igh3&
the center 408 of the grqove track %ggbg so fhat the adomness.2bl ock 411b
and the track identif|ication ngr 5;3101b and 1102 havi nggthe sane
I

value is repro- 25 duded. On tHé& ¢r hand, the Pasg
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mately the center 410 of the land track 402b, so that the address bl ock
411b and the track identification marks 1101b and 1102c havi ng
different values are repro- duced. Thus, the reproduced signal for the
reproduced 30 track identification mark differs depending on the track.
As a result, it becones possible to identify the current- |y rg:pgc%nz 2
track to be either the land track 402 or the groove track 403 based“on“t he
reproduced signal only. P13282PO - 81 - Therefore, irrespective of the
correspondence between groove configurations (i.e., groove track or |and
track) and tracking, recording or reproduction can be performed for a
desired track by only using the reproduced signal. 5 In accordance with the
above-descri bed optical disk recording/reproduction device, the tracking
polarity can be automatically switched based on the reproduced 10 si gnal
inrelation to the two track identification marks. Therefore, it is

possi ble to performone, comon type of
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tracking regardl ess of the characteristics of the disk and the optical disk
recordi ng/ reproduction device. As a result, conpatibility anong optica

di sks in which 15 information is recorded on both | and traclp;a\‘slggzoove
tracks can be inproved. (Exanple 15) Another exanple of an optical~&
according to 20 the present invention will be described. Figure 34-shows

address regions 405 and a control information region 1502 of the optical

di sk according to the present exanple. 1In Figure 34, 402 denotes a |land 25
track; 403f denotes a groove track; 405 denotes address regions; 411
denot es an address bl ock; and 1501 denotes a track identification mark. The
address bl ock 411 provided in the address 30 regions 405 is recorded so
as to be centered around a boundary line 409 between a groove track 403 and
a land track 402, the address bl ock 411 being on both the groove track 403

and the land tr fEF(2022 @nd it a differepty  MNGE8gEQata

. ~ 113} y/4 AX1 :
M= ®\&@"_ﬁ_ #100 /(114
TR | | @
| | 1]
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- 82 - 'address is provided in every address region. The data regi ons of the
adjoining land track 402 and groove track 403 are to be identified by the
sane address block 411. The track identification mark 1501 is prpwrg g%%
ed in a specific position of the predeterm ned control information ;6

1502 of either the land track 402 or the groove track 403, so as to be on a
track center 408 or 410. The track identification mark 1501 1is for

i dentifying whether the track on which the track 10 identification mark
1501 is provided is the land track 402 or the groove track 403, and

di ffers depending on whether it is provided on a |land track or a groove
track. Herein, the track identification mark 1501 is conposed of 1 bit.
15 As a result, if -a track identification mark representing a groove track
is reproduced in a currently reproduced track, it is known that the
polarity of the t rformed tracking is intended for reproducing 20
data in a groovegfzzgﬂ;g&ﬂaaa track identification mark representing a | and
track is reproduced, it is known that#ﬁbg_poLaﬁHSy of the currently
performed tracking is ' {
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)

Pit

FIG.24B

110>
Groove (#100)




i ntended for reproducing data in a land track. Thus, by reproducing the
track identification mark 1501 fromthe 25 repr oduced signal only and
detecting its pattern, the correspondence between the groove configuration
of the currently reproduced track and a tracking polarity can Fﬁ gﬁégﬁﬁgd.
30 In the optical disk 401 shown in Figure 34, the %
identification mark 1501 is |ocated in the data region 406 after the
address bl ock 411, so as to be nore easily and accurately detected in
accordance_mﬁtggzggz 2255 13282P0O - 83 - pul se signal generated based on
t he address bl 1 other words, it is ensured that the track
identifica- tion mark 1501 is reproduced after the address bl ocks 411 in

t he reproduced siq;g&sﬂéirgill be  appr eci ted tP ﬁ] al t hough the track
i dentification Irk sy ecor 'ﬁPQ dat a ggﬂg on the groove track
403 in Figure 34, &R@ f?g t cdn be expected y recordlngﬂth track
dentifi cat gdt 1P

identification nma eglon on tje %
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track 402. 10 (Exanple 16) Figure 35 is a diagram show ng the configuration
of an optical disk recording/reproduction device accord- ing to stil

anot her exanpl e of the present invention. 15 The optical disk
recordi ng/ reproduction device shown in Figure 35 records or reproduces

I nformati on on the optical disk shown in Figure 34. In the Eptggzzﬂg '
description, a CPU 601 will be described as a track designatio 1 4a
track polarity determnation cir- 20 cuit 1601 wll be described as
a track. polarity determ nation neans; and a track sel ection signa

correc- tion circuit 1602 wll be described as a track sel ection signal

correction neans. 25 In Figure 35, elenénts-ﬁﬁi—3330605 o—612
performthe sane operation as that described in Exanple &Y ﬁgrg%roduciﬁg
data in a track in which aieontme i nformati on regi om L5 i 4 proViped, the
track 30 polarity det ' | circuit 1601 ide1iﬁ%6¥ t he
currently repredyced track to |be eijther ja land track o gg{]g,o trpck by
extracting a t@adk identificatlion qark 1501 fromthe r epooduded si gpal from
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P13282PO - 84 - reproduction circuit 612. " The track polarity

determ nation circuit 1601 determ nes whether or not selection of a track

is correctly performed by obtaining the correspondence between t
3782

designated track selection 5 signal and the groove configu
(i.e., land or groove) of the track, and generates a tracking determ na-
tion signal. The track selection signal correction circuit 1602 corrects

the track selecugﬁp(;igg fromthe CPU 601 dependi ng on whet her the
tracki ng sel ecti‘orf, ¥a% derived from the track polarity
determnation cir- cuit 1601, is correct or not. Figure 36 is a diagram
showi ng an exempfigi ing&nfiguration of the track polarity determ nation cir-
15 cuit 1601 éﬁgh@%t &jidé ni ng whether or not tracking selec- tionis
correctly perfo bdsed on a track identifica- tion mark 1501 (reproduced
signal h) in the ¢ontrol information region 1502 of the optical disk shown
in Fig- ure 34 and a tr@’tﬂﬁ sel ection qidr Bal i from:t he( 601.
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20 Ref erence nuneral 1701 denotes an exclusive OR gate; 1702 denotes a
flip-flop; and 1703 denotes a delay element. Figure 37 is a diagram show ng
an exenplary configuration of the track selection signal correction 25
circuit 1602 for correcting the track selection signal i %5ﬁﬁ3é%§2CPU 201
based on the track selection.determna- tion signal g, whichw result
derived fromthe track polarity determnation circuit 1601 indicating

whet her the tracking selection is correct or not. Ref erence 30 nuner al
1801 denotes an exclusive OR gate. An operation which is perfornmed when an
optical disk I's nounted in the optical di sk record- P13282PO
- 85 - ing/reproduction dsgice havi ng the above-descri bed configuration
w |l be described bel ow. gﬂgnveptical disk is nounted, the record- 5
i ng/ reproduction device repgodlic& a control infornmation region 1502 of a
particular track on which PNJe track identification mark 1501 i s provided.
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CPU 601 outputs a track polarity identification signal k to the track
polarity determnation circuit 1601. Wen 10 the | ogi cal address of a
track including a control information region 1502 in which the track
identification mark 1501 is provided is supplied to the CPU 601 3th8ZPU
601 i ssues a command for a linear notor control circuit 607 to seek for a
target track, and drives a 15 | i near notor 609 so as to nove an opti cal
head 610 to the vicinity of the target track. Next,. the CPU 601 outputs a
track junp command and the track selection signal i, which is in accordance
with whether the track is a.land track or a groove track, to a
focus/tracking control 20 circuit 608 so as to arrive at the target -
track. Wen the track selection instruction is supplied, the fo-
cus/tracking control circuit 608 conducts a half-track junp by sw tching
the tracking control polarity, whereby focusing and tracking for the target
track are attained. 25 It is assuned that the | ogical address for _
identifying a data region is represented by an address comon to the | and
track 402 and the groove track 403 (reproduced by an address reproduction
circuit 603) and 30 a'track selection signal conposed of 1 bit for

identify- _ :
FIG.29 | (701
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ing a groove track froma land track. (e.g., the nost significant 1 bit).
P13282P0O - 86 - The data reproduction circuit 612 conpares the address
reproduced by the ID reproduction circuit 602 and the addressFﬁf@gtkfg from
the CPU 601 and, if the ad- dresses match, reproduces data af

predeterm ned 5 period of time fromthe reproduction of the address.

When a di sk has been nounted, the control information region 1502 of a
track which is provided with the track identification mark 1501 is
reproduced. 10 Figure 36 shows the track polarity determ nation
circuit 1601 in the case where the track identification mark 1501 is
conposed of 1 bit. For exanple, when the track identification mark 1501
(reproduced signal h) indicates "1", the track identification mark 1501 is
15 recorded on the groove track 402, and when the track identification
mark 1501 indicates "0", the track identification mark 1501 is recorded
on the |and '
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track 402. ~ Wien the CPU 601 selects the groove track 403, "1" is
out put as the track selection signal i, 20 and "0" is output when the

| and track 402 is desired to be selected. The exclusive OR gate 1701 shown
in Fig- ure 36 detects a track selection error when the tPat§282ction
signal i is different fromthe reproduced track identification mark 1501
(reproduced signal h). In other 25 words, the track selection is wong
when it is determ ned based on the track identification mark 1501 that a

|l and track is actually being tracked (i.e., when the track identification

mark is "0") although a grfiqpve track is being selected (i.e., the track
identification mark is 30 \7 "1") by the track selection signal i. By
t aki ng an excl usive OR of N signals, such an error is detect- ed.
The track polarity determmyation signal k fromthe CPU 601 and the address
detection signal d fromtie P13282P0O - 87 - address reproduction circuit
603 are used as gate pulse\;ignals for taking into the flip-flop 1702 a
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tion result as to whether or not the track selection is correct. The
del ay el enent 1703 del ays the address 5 detection signal d by a
predet erm ned anmount of time in order to generate the gate pul se _signal
used for taking in the signal indicating whether or not the tPab@Z%}Ec-
tion is correct. 10 The track selection signal correction
cir- cuit 1602 in Figure 37 perforns a correction based on the track
polarity determ nation signal g in the case where the wong tracking is

bei ng perfornmed as known by the track selection signal i. Wen the wong
track is being 15 selected, "1" appears in the track polarity
determ nation signal; in such cases, the track selection signal i is

inverted and supplied to the focus/tracking control circuit 608. This

i nversion operation-is perforned by the exclusive OR gate 1801 in Figure
37. Since the data 20 in atrack in which the track identification mark
1501 is provided is reproduced when a disk is nmounted or when the drive is
activated, and since the matching/ m smatching of the track sel ection signa
fromthe CPU 601 and the tracking polarity is stored in the flip-flop 1702
in the 25 ‘track polarity determ nation circuit 1601, a correction based
on the track polarity determ nation signal g is

. 1301
FIG. 32 [
| ' CLR
c _ D Q——f
1302 _ ' Cll\' «
.
Delay element
d : y OR

Delay element

1303



performed for the tracking selection in the subsequent :
reproducti on/recordi ng of data. As a result, correct tracking is always
performed. 30 Therefore, in an optical disk in which at |east one track
identification mark 1501 is provided in the control infor ttgﬂzéﬁgions
1502 as shown in Figure 34, P13282P0O - 88 - the correspbn et ween
the respective polarities of groove tracks and |and tracks and the track
sel ection signal output fromthe CPU 601 is previously obtained, so that
recording or reproduction can be performed for a 5 desired track
irrespective of the correspondence between groove configurations and

. tracking polarities. Myreover, since correction of tracking polarities is
possi bl e by providing a track<dentification mark 1501 in only one track, a
| arger recordi ng capacitance ckn be obtained 10 than in the case where a
track identification mark is pfovided ih every address region.
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I n accordance with the above-descri bed optical disk recording/reproduction
device, the tracking polarity 15 can be automatically sw tched based on
the reproduced signal in relation to the track identificationR4rk9872
Therefore, it is possible to performone, common type of tracking

regardl ess- of the characteristics of the disk and the optical disk
recordlng/reproductlon device. As 20 a result, conpatibility anong
optical "disks in which information is recorded on both | and tracks and
groove tracks czghpﬁ;igygpved. It will be appreciated that all of the above
25 Exanpl es ' S e applied to phase change type optical disks or
magnet o- optlcqhsw” Kér Al though optical disks having two or four address
bl ocks in eacLb y Sﬁ@élress regi on were described in 30 t he
above-describ 31 exanples, the nunber of address blocks in each sector

address region dan be reased to or fi nDre to inmprove the
addr ess readi ng accurd@@ghnd deterﬁﬁﬂgllon‘gpcd | and/ gr oove.
P13282PO
407 b T 403
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-89- | NDUSTRI AL APPLI CABI LI TY Thus, in accordance with the present
invention, a plurality of address blocks are provided within one sector
address region of an optical disk which allows-:5 recowgiggl oducti on
on both l'and tracks and groove tracks, the address bl ocks bl '&% sposed so
as to alternately wobble with respect to the center of each track along the
radius direction, i.e., toward the inner periphery side or the outer

peri phery side. As a result, 10 sect or addresses can be securely read
~even when the light spot is off-tracked, and the disturbance in the

tracking control due to levf] shifts of the tracking error signal in the
sector address regions can. pg reduced. Thus, an optical disk which is
unlikely to cause reading efNjorsgof 15 address signals can be provided.
Moreover, in accordance m[\g an optical disk recording/reproduction device..
enpl oyi ng the above optical Ndi sk, when information in wobbling address
bl ocks is 20 reproduced,\ghe read- out address nunbers are corrected in
accordance with the overlapa{ng e i al nunber (ID nunber), depending on
whet her the track is a Iand\Qrac<2p &°gr oove track. As a result, a
di fferent address N =
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nunber can be read for each address bl ock-in one sector
wher eby an accurate address val ue can be ob- tained. Myreover, in
accordance with an optical disk recording/reproduction device_enploying the
above optical 30 di sk, when data in wobbling address bl ockETingé)éf

reproduced, it is determ ned whether or

25

addr ess,

not the address nunbers for the

respective overl appi ng sequential nunbers of the address bl ocks on the

i nner periphery side match the P13282PO -

90 -

addr ess nunbers for the

respective overl appi ng sequential nunbers of the address bl ocks on the
outer periphery side. As aresult, it becomes possible to identify the
current track to be either a land track or a groove 5
Furthernore, by detecting a difference between a tracking error signal or a
reflected |ight anount signal in the address blocks on the inner periphery

side 10 - and a tracking error signal

FIG.36
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signal in the address bl ocks on the outer periphery side, the true

of f-tracki ng amount between the light spot and the track can be detected.
.By correcting-for a tracking error signal by using this off-tracking
anount, a track- 15 ing control systemis realized such that the |ight
spot can be always positioned in a track center. Furt hernore, RBilg2
tracking signal offset is symetrically generated while the |aser |ight
spot passes 20 through addresses, the tracking during the address
reproducti on becomes stabl e. -2- CLAIM5 1. An optical disk conprising a
first track and a second track adjoining each other, in parallel for at

| east a portion of the disk information being recorded on or reproduced

fromthe first track ?Pd Zﬁeé?zgond tra wherein the optical disk
conprises and address e£ n | udi ng: irst address block forned so as
to be on both the first track and the . ack adjoining the first
track and an i nner periphery side,and al second™sddre bl ock formed so as
to be on both the first track apd the second track aaiép

ning the first
track on an outer periphery side.
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2. An optical disk of a Iand/groove recording/reproduction type conprising
a plurality of sectors having a sector address region and a data region,
wherein the sector address region includes a plurality of address bl ocks,
at least two of the plurality of address bl ocks that adjoin each other
along a circunference direction being disposed so as to be shi Lf3¥§8ﬁfrd
opposite sides with respect to a track center, each of the pl }

address blocks is forned so as to be on a boundary |ine between adjoi ning
tracks, and each of the plurality of address blocks includes within the
sector address region a portion indicating an address nunber for
identifying the plurality of sectors fromone another and a portion
indicating an I D nunber for identifying the plurality of address bl ocks
from one anot her. 3. An optical diskaaccaading to claim 2, wherein the
at |l east two address blocks that adjQffi.eath other are P13282- PO
amendment -3- located so as to be sHifted fro qhe track center, toward an
i nner periphery side or an duter peripf ety si fle, y about a half of a track
pitch along a radius dlrggtlon. 5 4 Anlopildal

2, wherein the

di sk according to claim
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portion indicating the address nunber has a data pattern which is compn to
the plurality of address blocks within the same SeCt%Dﬁ¥¥z| region. 10
5. An optical disk according to claim?2, wherein each o gﬁglurality of
address bl ocks has non-pit data in a beginning portion and an end portion
thereof. 6. An optical disk according to claimb5, wherein the 15 | engt h
of the non-pit data is larger than a disk rotation accuracy of a |asgr
cutting process in the production of a master disk. ‘7. An optical. difk
according to claim2, wherein the 20 first one of the ralityk
address bl ocks includes a reproduction clock synchronizat [&h signa fﬁ rtion

which is longer than a reproduction clock synchroniza gnal portjon of
any ot her address bl ock. 25 8. An optical disk acc rdEpg o) cl.gi m 2,
wherein the sector address region includes a block agagﬂ | Nn2atat i on
not related to the identification of the address numbes @ &n( OEERROCk i s
di sposed so as to be shifted fromthe 30 track c gfg,mv@'g-gr‘aii hner
peri phery side or an outer periphery side, by about alhalr—of |k “P4ﬁ pitch
al ong a radius direction. N
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P13282- PO anmendnment - 4 - 9. An optical disk according to claim2, wherein
an interspace is provided, along the circunference direc- tion, between the
at | east two address bl ocks that adjoin each other. 5 10. An optical disk
according to claim2, wherein, in the sector address region, the address

bl ocks are | ocated along the circunference direction in such q:qqggggz%hat
phases of pit patterns constituting the address bl ocks 10 mat c C

ot her on both sides of one track. 11. An optical disk
recordi ng/ reproduction device for an optical disk of a |and/groove
recordi ng/ reproduction type including a plurality of sectors having a
sector address 15 region and a data region, wherein the sector address
region of the optical disk includes a plurality of address bl ocks, at |east
two of the plurality of address blocks that adjoin each other along a
circunference direction being disposed so as to
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20 be shifted toward opposite sides with respect to a tﬁ?ﬁ#ﬂﬁﬁﬂfﬁﬁ—4¥ﬂf
each of—the—pturalt+ty—ef—address bl ocks includes a portionji B SHEE N §IASrBEEN

addr es - ifying the plurality of sectors frpm oneRERACERr
and a ammamgmlumwm an 1D nunber for identifying the 55 ———prura-ty
of address ¢ ne another within the sector pig8z82sroegmendmand
wher ei n—the—recording/reproducti on dev+c2 €onprises: an optical head for.
radiating a |light beamon the optical disk and receiving light reflected
fromthe 30 optical disk so as to output a reproduced signal, and an
address signal reproduction section for reading the address nunber and the
| D nunber when reproducing the sector address of the optical disk.
P13282- PO anendnent -5- 12. An optical diSlAIordi ng/ reproduction device
accord- ing to claim11l further conprising an address correction section

for correcting the address_nunber which is read from each_address bl ock_in
accordance with }nelAnendedkAn optical disk comprising a first track and-

S a second track adjoining each other, information being
recorded on or reproduced from the first track and the
second track, _

wherein the optical disk comprises an address region
including:

10 a first address block formed so as to be on both the
first track and the second track adjoining the first
track on an inner periphery side, and

a second address block formed so as to be on both the
first track and the second track adjoining the first

15 track on an outer periphery side.

2. An optical disk of a land/groove record-
ing/reproduction type comprising a plurality of sectors
having a sector address region and a data region,

20 wherein the sector address region includes a plurali-
ty of address blocks, at least two of the plurality of
address blocks that adjoin each other along a circumfer-
ence direction being disposed so as to be shifted toward
opposite sides with respect to a track center, and

25 each of the plurality of address blocks includes
within the sector address region a portion indicating an
address number for identifying the plurality of sectors
from one another and a portion indicating an ID number
for identifying the plurality of address blocks from one:

30 another.

3. An optical disk according to claim 2, wherein the at
least two address blocks that adjoin each other are
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5 —stgnal indicating | and reproducti on or groove

repro elel ' ptical disk recording/reproduction device accord- ing
to cll me“ !E nprising: 10 a nmenbry for storing the
addr e ] y the address signal reproduction section as

associated wth the I D nunber read by the address sigphB282pPOdamentiment
section, a conparator for conparing twe ®dr-nore address 15 nunber s
respectively associated with two or nore specific I D nunbers agai nst each
other so as to detect whether or not the two or nore address numbers match
each other, and fodHC9aeLY S84 98 Eﬁif‘égﬁ%%ﬁ' Eﬂe"\%?éé'ﬁrcén{é@,c"t&?ai‘ﬁ" ch
the |ight beamfor reproduction is a land 20 track or a_ groove track -
based on an out Rt BRNeRePEBAPRPEYoSide) OT\RRpPHERY BPFRPhery side, by
recor di ng/ r epr odaisdh ©Na deyi £€o£C4 Offack nﬁi{&eh%%ﬂ%la FHELNST geeaBkiShNg a
tracking error 25 signal detection section for detecting a tracking
error signal indicating a |ocational offset anpunt between a track and a
l'ight spot,5a tig] nangehPEetaPNagekt iddbddiggnepatdIing DAt ghdteitr stwaal
synchroni zed with each address bl ock of(ihe

portion indicating the address number has a data pattern

which is common to the plurality of address blocks.within
the same sector address region.

10 5. An optical disk according to claim 2, wherein each of
the plurality of address blocks has non-pit data in a
beginning portion and an end portion thereof.

6. An optical disk according- to claim 5, wherein the

15 length of the non-pit data is larger than a disk rotation
accuracy of a laser cutting process in the production of
a master disk.

7. An optical disk according to claim 2, wherein the
20 first one of the plurality of address blocks includes a
reproduction clock synchronization signal portion which
is longer than a reproduction clock synchronization

signal portion of any ofher address block.

25 8. An optical disk according to claim 2, wherein the
sector address region includes a block composed of
information not related to the identification of the
address numbers, and

the block is disposed so as to be shifted from the

30 track center, toward an inner periphery side or ah outer
periphery side, by about a half of a tréck pitch along a
radius direction. ' -
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egi on, an outer periphery value sanple/hold section

for ding the levels of the tracking error signals for the
add IW UmIF I sed on an outer P13282- PO anendnent -6- periphery
Sld ion with the gate pul se signal, an inner periphery

val ue sanple/hold section for sanpling and hol di ng t®132824+RBOoaméhément
tracking error ‘signals for the addré&ss bl ocks di sposed on an inner
peri phery side |n synchroni zation with the gate pul se signal, a
differential circuit for obtaining a difference between a value in the

outer periphery gal gg S@éﬁ.?éfmd}.s}{o accd®flihgh @ndcaaval e | ghbbeihnng
peri phery val ue sam ple d section, a gai n conversion séction for
converting an oulfiRTSHaqcig| Provéfedal a1qngii the nFATsuUEEersnaeadireer

predeterm ned | evgln, #Mftween the at least two address blocks that adjoin
each other. '
5 . |
10. An optical disk according to claim 2, wherein, in the
sector address region, the address blocks are loéated
along the circumference direction in such a manner that
phases of pit patterns constituting the address blocks
10 match each 6ther on both sidés of one track.

11. An optical disk recording/reproduction device for an
optical disk of a land/groove recording/reproduction type
including a plurality of sectors having a sector address
15 regibn and a data region,
wherein the sector address region of the optical disk
includes a plurality of-address blocks, at least two of
the plurélity of address blocks that adjoin each other
along a circumference direction being disposed so as to
20 be shifted toward opposite sides with respect to a track
center, and each of the plurality of address blocks
includes a portion indicating an address number for
identifying the plurality of sectors from one another and
a portion indicating an ID number for identifying the
25 plurality of address blocks from one another within the
sector address region, and |
wherein the recording/reproduction device comprises:
- an_optical head for radiating a light beam on the
_optical disk and recéiving light reflected from the
30 optical disk so as to output a reproduced signal, and
an address signal reproduction section for reading
the address number and the ID number when reproducing the
sector address of the optical disk.
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15 a tracking offset correction circuit for performng a tracking
correction using an output fromthe gain conversion section. 15. An optical
di frﬂlll&m HI “}“ duction device accord- 20 ing to claim11 further
conpisiEn gt ted |ight anount signal detection section for detecting
the armount of reéflected light fromthe optical disk, Bl18282ngOgemendmeoit
section for generating a gate 25 putse signal synchronized with each
address bl ock of the sector address region, an outer periphery val ue
sanpl e/ hol d section for sanpling and holding the signal |evels of the

refl e_CéI ed light %@f Aﬂ%p_ﬂdﬁ@%ﬁ.@kﬁﬁ&éoﬁﬁiﬁ@?@ép@_ﬂda&lt@bhed_eﬁﬁéélﬁbcéﬁ?]-
ery side |1 n syncpnronj zat] on n_t ate ul se, sl gnal , n I nner er ery
Val ue sanpl e hol RS cES | GHATBLL AR T hRGE R PhATTRRS FORERSEIN he
reflected |ight $§ectide 86€ressrbteiky thepedditess aumbaicwhicth pie read?-

ery side in synchroni Z8th ORadhdds 'Hfod! fn PabES 8308 with the 1D number

5 by employing a signal indicating land reproduction or
groove reproduction.

13. An optical disk recording/reproduction'device accord-
ing to claim 11 further comprising:

10 " a memory for storing the address number read by
the address signal reproduction section as associated
with the ID number read by the address signal reproduc-
tion section,

a comparator for comparing two or more address

15 numbers respectively associated with two or more specific

ID numbers against each other so as to detect whether or

not the two or more address'numbers match each other, and

a judgment section for determining whether a

track on which the light beam for reproduction is a land

20 track or a groove track based on an output of the
comparator.

14. An optical disk recdrding/reproduction device accord-~
ing to claim 11 further comprising a tracking error
25 signal detection section for detecting a tracking error
signal indicating a locational offset amount between a
track and a light spot,
a timing generation section for generating a gate
pulse signal synchronized with each address block of the
30 sector address region,
an outer periphery value sample/hold section for
sampling and holding thé levels of the tracking error
signals for the address blocks disposed on an outer
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a diffefential circuit for obtaining a difference between a value held in

.the outer ri phery val ue sanpl e/ hold section and a value held in the inner
peri phea ﬂ I ! :ﬂlllﬂj" | d section, a gain conversion section for
converti Wofllt he differential circuit into a signal having a

predeterm ned level, and a tracking offset correcti onpt3282+Pof alhendment
performng a tracking correction using-af oeutput fromthe gain conversion
section. 16. An optical disk conprising a first track and a second track
adj oining each other, in parallel for at |east a portion. of the disk

i nformati on bei d or; .re . M. he, .f.i r a
second track, V\,;g?{éﬁ%ﬂ%ﬁg 8%? |eca1[r{ di %ﬂgiég%l%égg%aﬁ’léé d?%%és %%g:gk rﬁﬁéﬁ%d
so as to be on beignahe first track and the second track, and a track

 gentification mark R' M gé&fﬂﬁﬁfz}?e JA1gd i o1l Secendnl IAsk.
17.  An optical disk according to clalm1, wherein the address regions are
| ocat ed i n accor@@Petingt pngd dQidingether 1gveday qzCERg tapeiingl gerromn

optical di gk conpi§sang &Fdr I the! IRfdreddl B15%2NA315564eddidy NbAY Bty
other, in parallel for at least a portion of the disk informtion being
recorded on or rRPFLRRREN Fidm tie FYRShropizRTAAR MHEs cBRMJ IS IRULSEe
wherein the optigdgnaisk conprises an address region including: an address

bl ock forned so as to on bot he firs
, a I&?‘\Lfferentr;].at.l. c:Ircu:I.t for obtaining a difference

between a value in the outer periphery value  sample/hold
19 section and a value in the inner periphery value sam-
ple/hold section,
a gain conversion section for converting an output of
the differential circuit into a signal having a
predetermined level, and
15 a tracking offset correction circuit for performing
a tracking correction using an output from the gain

conversion section.

15. An optical disk recording/reproduction device accord-
20 ing to claim 11 further comprising: ' _

a reflected light amount signal detection section for
detecting the amount of reflected light from the optical
disk,

a timing generation section for generating a gate
25 pulse signal synchronized with each address block of the

sector address region,
an outer periphery wvalue sample/hold section for
sampling and holding the signal levels of the reflected
light for the address blocks disposed on an outer periph-
30 ery side in synchronization with the gate pulse signal,
an inner periphery value sample/hold section for
sampling and holding the signal levels of the reflected
light for the address blocks disposed on an inner periph-
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track and the second track, and a first track identificati -0F+-ABd-Ssa
as t st track and the second track adjo |ﬁdﬂ$ﬂé A BEEN
8

track ' hery side, and a second track ident} fi caREBbAQED k
for mdnww!{m Hﬂ‘ﬂﬂmoth the first track and the second track adJormrnyg
the firs wolsdnsout er periphery side, wherein tR32BR2sPOt pmendment

identification mark and the second trackZidentification mark are identical.
19. An optical disk conprising a first track and a second track adj oi ning
each other, in parallel for at least a portion of the disk information

bei ng recorded _oar?r_ si88r PHUSPAChFrORL £8Libh! Githl 8RK gate! pa15SECONGnAL ACK,
wherein the optical disk coqg%{siﬁhan_address regi on |nglud|nggfn addr ess
n

bl ock fornmed so as t8 WE-&Fe eCHreetty fan dhteintng e ondt £ EERDCENd
a track identifipativeanmar kydfleigmateld BnCeRer outeR! YardipHHYy oghDie Osam-
either the first ir?gklar thﬁ_secon traci. 20. . An_optical disk .

recor di ng/ r epr odBEEY BRIAeFPEEIRR AR 2 oY1 BB PRI A P P nFRP nhERER BRTIRRETY
reproduci ngs i nf owakieosampleyhbddopectdbndi sk according to claim 16, the

opLoa) o0 SR, Cecor o BaUL R oML b R GO R St i pBat 88
i nformation i s tthee ddfdfedemtiald toiasduitientntocaai osignad r dpavihgt i an
means for reading,3;Lt8¢kined 1evel, and
' a tracking offset correction circuit for performing
10 a tracking correction using an output from the gain

conversion section.

16. (Amended) An optical disk. comprising a first track
and a sécond track adjoining each other, information
15 being recorded on or reproduced from the first track and
the second track, |
wherein the optical disk comprises:
an address block formed so as to be on both the first
track and the second track, and
20 a track identification mark formed on either the
first track or the second track.

17. An optical disk according to claim 1, wherein the
-address regions are located in accordance with a CAV
25 format or a ZCAV (ZCLV) format.

18. (Amended) An optical disk comprising a first track
and a second track adjoining each other, information
being recorded on or reproduced from the first track and
30 the second track,
wherein the optical disk comprises an address region
including: :
an address block formed so as to be on both the first

This Sheet Has Been Reﬂlaced : - . REPLACENIENT SHEET

A

09 OCT 1996

St W L S



identLLLQQLLQQ_HELKLkﬂﬂgéein the track identification mark reproguctio .
means reads the tfrack identification mark of a currently repf S SERT HA% BEEN -
and i dm“mﬂﬂlllﬂ ently reproduced P13282- PO anendnent tr &ECLAGERe

ei t her ﬂ”‘# ngr t he second track dependi ng on whet nér_or not the
track idenfiftcation mark is present, so as to output PA3282¢PO amendment
identification signal, and 5 t he 8rack designation nmeans sw tches

bet ween select- ing the first track and selecting the second track in
accordance with the track identification signal. 21. An optical disk

recordi ng/ reprodyehi-RNafl@viche carshlettdck, ghdarecording information on and

reproduci ng information fromthe optical glsk_according toclaiml, the
optical disk recordiAgfiEptobtaEkohdertificatipni 3prl: Tormed gespgnkei ba

neans for sel ect bROpLS fiHeStriFE ktPick han8eePRd Il f-eFadlbi 8850inin

information is to be 15 recorded, address reproductiaon neans, for reading
the first the first track on an inner periphery side, an
5 a second track identification mark formed so as to be

on both the first track and the second track adjoining
the first track on an outer periphery side,

- wherein the first track identification mark and the
second track identification mark are identical.

19. An optical disk comprising a first track and a second
track adjoining each other, information being recorded on
‘or reproduced from the first track and the second track,
wherein the optical disk comprises an address region
15 including:
an address block formed so as to be on both the first
track and the second track, and '
a track identification mark forméd in a control
information region of either the first track or the
20 second track.

20. An 6ptical disk recording/reproduction device capable
of recording information on and reproducing information
from the optical disk according to claim 16, the optical
25 disk recording/reproduction device comprising:
| track designation means for selecting the first track
or the second track for which information is to be
recorded, and ' '
track identification mark reproduction means for
30 reading a track identification mark,
wherein the track identification mark reproduction
means reads the track identification mark of a cﬁrrently
reproduced track and identifies the currently reproduced
O
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address bl ock and.the second address block formed so as to be on the first

track and the second track adjoining the first track, and 20 track

identification nmeans for identifying a current- |y reproduced track to be
eitherelmmmmumm‘! mtr the second track based on the first address bl ock
and th | ock reproduced by the addresB182f2eH0camendment
nmeans, wherein the track i dent®f+cation means identifies the

currently reproduced track to be either the first track or the second track
based on a difference between the two addresses reproduced by the address

reproduction NMeagsackOt8SbkOed¥hlM thd 'fLKst deBLEL 63! ithle Hisia 8PS0
the track designation means swtches between select- ing the first track

and sel ecting t &SRR 19 R ther O3 Bgitc ENi FﬁaF}ﬁe’-‘i‘P%'Ekﬂ%%'ﬁ%PPlWlF on

si gnal . P13282s PQrsdiiitENko 48 -td2.oupudt eCatrdérK identification
recordi ng/ reproducti on devace capabl e of recording information on and

reproduci ng i nf oPHERRdN 2
5 the track de51gnatlon means switches between select-

ing the first track and selecting the second track in
accordance with the track identification signal.

21. An optical disk recording/reproduction device capable

10 of recording information on and reproducing information
from the optical disk according to claim 1, the optical
disk recording/reproduction device comprising:

track designation means for selecting the first track
or the second track for which information is to be

15 recorded,

address reproduction means for reading the first
address block and the second address block formed so as
to be on the first track and the second track adjoining
the first track, and

20 track identification means for identifying a current-
ly reproduced track to be either the first track or the
second track based on the first address block and the
second address block reproduced by the address reproduc-
tion means, -

25 _ wherein the track identification means identifies the
currently reproduced track to be either the,first track
or the second track based on a difference between the two
addresses feproduced by the address reproduction means, 
so as to output a track identification signal, and

30 the track designation means switches between select-
ing the first track and selecting the second track in
accordance with the track identification signal.
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fromtheoptical di sk according to claim 18, the optical disk

record devi ce conprising: 5 track designation neans

for “““I@mmmmlu)ﬂ“ track or the second track for which information is
e recorded, Mrack*i dentification mark reproduction neans for reading a

track identification mark formed so as to be on 10 P1e282+h@ &mentméensaick

and the second track adjoining the fifsdOtrack, and track identification

means for identifying a current- |y reproduced track to be either the first
track or the second track based on two track identification marks 15

reproduced by thg trgelogrdenhl b el EEFEY Ko J PEHLOHGEL 2B EBEPEce WAL t NE

track identification neans identifies the currently reproduced track to be
ei ther the firstof reegoxiing cinferhatien crRNbHARE] rePprodufimee daHrmtifen

the two 20 t r i ﬁﬁi@ra&mwﬁ Ak WIderaiRpresiuaedin byg, ttﬂfé dpedal

identification nmark re uction neans, So as to output a tr ack

i dentification G4FIT %Wﬂfﬁ?&ﬁﬁ?%ﬁ%%ﬂ%d@?ﬁ%cﬂeﬁ PThFLREes bet ween

select- ing the fi rsﬁrédlﬁdési@dla%@d?phéaﬁst Eerseevadtingckhenffbst track

accordance™w th the ngcgeégngtyégééin %n Si nal

ch information is to be
recorded, _
track identification mark reproduction means for
reading a track identification mark formed so as to be on
10 both.the first track and the second track adjoining the
first track, and
track identification means for identifying a current-
ly reproduced track to be either the first track or the
second track based on ‘two track identification marks
15 reproduced by the track identification mark reproductioﬂ
means, _
wherein the track identification means identifies the
currently reproduced track to be either the first track
or the second track based on a difference between the two
20 track identification marks reproduced by the tréck'
identification mark reproduction means, so as to output
a track identification signal, and
the track designation means switches between selectF
ing the first tréck and selecting the second track in

25 accordance with the track identification signal.

23. An optical disk recording/reproduction device capable
of recording information on and reproducing information
from the optical disk according to claim 19, the optical
. 30 disk recording/reproduction device comprising:
track designation means for selecting the first track
or the second track for which information is to be
recorded,
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23. Anopticat—esk—+ecor di ng/ reproduction device capable of recording

I nf or rodum ng information fromthe optical disk according
to cl grmm mﬂm di sk recordi ng/ reproduction device

conpri skngt natlon means for selecting the first track or the
second track for which information is to be recor ded, p132B23262 ahlendment
anendnent - 11 - data reproduction preasls- for readl ng a track

identification mark provided in the control information region, track
polarity determ nation neans for deternining 5 the polarity of a

reproduced track, an§a£5acge%?5@aeﬁqg gmig%ggrgﬁgt:gﬁeﬁggﬁé f%%e09££8ﬁt'

ing a track selectlon signal “Tromthe tr rern the
data reproduct i okdeebhEicapienaumarkt proydded tincihe IRtk ainfarmatrkonn
the control inforggisRn region when the reproduction of the optical disk is

track polarity determination means for determining
E the polarity of a reproduced track, and
track selection signal correction means for correct-
ing a track selection signal from the track designation
means, '
wherein the data reproduction means reproduces the
10 track identification mark in the control information
region when the reproduction of -the opfical disk is
started, the track polarity determination means deter-
mines whether the selection of tracks is correct or not
based on the track identification mark of the reproduced
15 track and the track selection signal from the track
designation means so as to output a track polarity
determination signal, and the track selection signal
correction means corrects the track selection signal from
the track designation means based on the track polarity
20 determination signal so as to select the first track or
the second track.

24. An optical disk recordihg/ reproduction device accord-
ing to claim 13 further comprising an address correction

25 section for correcting the address number stored in the
memory in accordance with the ID number.

25. A method for identifying a‘ track. on an optical disk
according to claim 1, wherein a plurality of address
30 blocks provided within one address region are read in
order to detect whether or not at least two address
blocks match each other, thereby identifying a currently
reproduced track to be either the first track or the
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started,—the track polarity determnation neans deter- mnes whether the
selection of tracks is correct or not based on the track identification
mar k of U mﬂummum track and the track selection signal fromthe
track de o' as to output a track polarity determination
signal, and the tifack s&l ection signal correction neap§3§ggtpgt§mghgmgh%ck
sel ection signal fromthe track designatjipon nmeans based on the track

pol ari-ty 20 determ nation signal so as to select the first track or the
second track. 24. An optical disk recording/reproduction device accord- ing
to claim13 further ggn0r|5|ng an address correction 25 section for

correcting the atar 5r stored in the nenory in accordance with the
| D nunber. 25. A nethod for identifying a track on an optical disk

W thin one adar o2t AR EAR PeBadht oh s e BSR AT/ Shuond 818 BpPled ™

| east. two addresacbbndksgnabchlaamh;btﬁarthehecemyrudengrfy|ng a currently
reproducedérack to be eém&ﬁowef&i:r§%o§:&ﬁ§kt?{é tala‘ta‘iress number read by

the address signal reproduction section as associated

with the ID number read by the address signal reproduc-
tion section, -

an address correction section for correcting an

10 address number recorded in the memory,

a comparator foi:' detecting whether the address
number recorded in the memory and the address number
corrected by the address correction section match or not,
and '

15 a judgment section for determining whether a
track on which the light beam for reproduction is a land
track or a groove track based on an output of the
comparator.




P13282- PO anendnent - 12 - second track. 26. '(Added) An optical disk
recordi. ng/ reproduction device according to claim 11 further TS eE——s .
a nenory for storing the address; nunber read by the address R] CENENT SHEET
repr oducti on sﬁ“{“ﬁlﬂ“ﬂl}ﬂ“ﬂ ted with the I D nunber read by {he address

si gnal reprodu an address correction sectionffpr g
an 10 ~ ~addres$ nunder " recorded In the ngonory, a conparator|fpr ?8@ dr?z
whet her the address nunber recorded in the nenory and the adfresgftiber
corrected by the address correction section match or not, and 1t
a j udgnent s%for determ ning whether a track on which the Tig

for reproduc a land track or a groove track based on an out put of
t he conparat or. '

1. An optical disk comprising a first track and a second track adjoining

each other, in parallel for at least a portion of the disk information being

recorded on or reproduced from the first track and the second track,
wherein the optical disk comprises and address region including:
a first address block formed so as to be on both the first track and the
second track adjoining the first track and an inner periphery side, and
a second address block formed so as to be on both the first track and

the second track adjoining the first track on an outer periphery side.

2. An optical disk of a land/groove recording/reproduction type comprising
a plurality of sectors having a sector address region and a data region,
wherein the sector address region includes a plurality of address
blocks, at least two of the plurality of address blocks that adjoin each
other along a circumference direction being disposed so as to be shifted

~ toward opposite sides with respect to a track center, each of the plurality

of address blocks is formed so as to be on_a boundary line between

adjoining fracks, and
each of the plurality of address blocks includes within the sector

address region a portion indicating an address number for identifying the
plurality of sectors from one another and a portion indicating an ID

number for identifying the plurality of address blocks from one another.

3. An optical disk according to claim 2, wherein the

at least two address blocks that adjoin each other are
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ery side in synchronization with the gate pulse signal,

a differential circuit for obtaining a difference between a value held in the
outer periphery value sample/hold section and a value held in the inner periphery
value sample/hold section,

a gain conversion section for converting an output of the differential
circuit into a signal having a predeterminea level, and

a tracking offset correction circuit for performing a tracking correction
using an output from the gain conversion section.

16. An optical disk comprising a first track and a second track adjoining each

ather, in_parallel for at least a portion of the disk information being recorded on

or reproduced from the first track and the second track,

wherein the optical disk comprises:

an address block formed so as to be on both the first track and the
second track, and

a track identification mark formed on either the first track or the second
track.
17. An optical disk according to claim 1, wherein the address regions are
located in accordance with a CAV format or a ZCAV (ZCLV) format.

18. An optical disk comprising a first track and a second track adjoining each

other, in_parallel for at least a portion of the disk information being recorded on
or reproduced from the first track and the second track,
wherein the optical disk comprises an address region including:

an address block formed so as to be on both the first
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track and the second track, and
a first track identification mark formed so as to be on both the first track
and the second track adjoining the first track on an inner periphery side, and
a second track identification mark formed so as to be on both the first
track and the second track adjoining the first track on an outer periphery side,
wherein the first track identification mark and the second track
identification mark are identical.
19. An optical disk comprising a first track and a second track adjoining each

other, in _parallel for at least a portion of the disk information being recorded on

or reproduced from the first track and the second track,

wherein the optical disk comprises an address region including

an address block formed so as to be on both the first track and the
second track, and |

a track identification mark formed in a cdntrol information region of either
the first track or the second track.
20. An optical disk recording/freproduction device capable of recording
information on and reproducing information from the optical disk according to
claim 16, the optical disk recording/reproduction device comprising:

-track designation means for selecting the first track or the second track
for which information is to be recorded, and

track identification mark reproduction means for reading a track
identification mark,

wherein the track identification mark reproduction means reads the track
identification mark of a currently reproduced track and identifies the currently

reproduced



