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Laser light is ) . . ) )
and an optical information recording/reproducing

apparatus for recording\information signals in the

10 optical information recording medium.

DESCRIPTION OF THE RELATED ART
In recent years, the development of optical

information recording media capable of recording/
reproducing information signals such as video or audio

15 signals goes on increasing. Optical disk is one of the
optical information recording media. 1In a recordable
optical disk, guide grooves are formed in an optical disk
substrate to thereby form tracks. Laser light is
converged to flat portions of concave or convex portions

20 among the tracks to thereby perform rgcording/reproducing
of information signals. 1In a general optical disk which
is available currently, either concave portions or convex
portions are generally used for recording information

signals but the other concave or convex portions are used

25 as guard bands for separating adjacent tracks.
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whi ch form
identification signals expressing position information on
the disk. 1In the drawing, a transparent disk substrate
which transmits incident light is not shown.

15 A conventional optical information recording/
reproducing apparatus using this type optical disk will
be described below with reference to the drawings.

Fig. 40 is a block diagram of the conventional
optical information recording/reproducing apparatus. In

20 the drawing, the reference numeral 207 designates an
optical disk; and 208, a recording track which is
constituted by a concave portion 204 in this case. The
reference numeral 210 designates a semiconductor laser;
211, a collimator lens for collimating laser light

25 emitted from the semiconductor laser 210; 212, a half
mirror arranged on a light bundle; and 213, an objective

lens for converging collimated light passing the half

mirror 212 onto a recording surface of the optical disk



the optical disk 207. The photo detector 214 is divided

identification signals expressing position information on the disk. In the
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a recording tr tltute y a concave portion hi s
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collimator lens for collimating laser light 25 emtte fro

seni condul orob Rsetivd Qlersl 213, hatiese rqsa)ft@raﬁ@g@du@ﬂe@ dmg&thbakmdl e, and
213, an objective lens for converging collinmated |ight passing the half
mrror 212 orbase necehbwy surfaoe ai dpieiop ivedd d25&. The3
reference numeral 217 designates a differential amplifier
which receives detection signals outputted from the
light-receiving portions 2l14a and 214b; and 218, a low
15 pass filter (LPF) which receives a differential signal
outputted from the differential amplifier 217. The
reference numeral 219 designates a tracking control
circuit which receives the output signal of the LPF 218
and a control signal Ll from a first system controller
20 232 and gives a tracking control signal to a driving
circuit 220 and a traverse control circuit 226. The
reference numeral 220 designates a driving circuit for
giving a driving current to the actuator 215. The
reference numeral 221 designates an addition amplifier
25 which receives detection signals outputted from the
light-receiving portions 214a and 214b and generates a
summation signal; 222, a high pass filter (HPF) which

receives the summation signal from the addition amplifier
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circuit 220 arfldr%f“ttaé% Js‘ésEo‘g?Y%fo’E‘T'r%?E”é‘SG‘?l%‘élt 728"3nd’ delivers

an address signal to a first system controller 232. The

reference numeral 226 designates a traverse control

15 circuit which gives a driving current to a traverse motor
227 on the basis of a control signal L2 given from the
first system controller 232; and 227, a traverse motor
for moving the optical head 216 in the direction of the
radius of the optical disk 207. The reference numeral-

20 228 designates a.spindle motor for rotating the optical
disk 207. The reference numeral 229 designates a
recording signal processing circuit which receives an
information signal such as an audio signal from an
external input terminal 230 and delivers a recording

25 signal to a laser driving circuit 231; and 231, a laser
driving circuit which receives a control signal L3 from
the first system controller 232 and the recording signal

from the recording signal processing circuit 230 and
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the drawing.

A laser beam radiated from the semiconductor
laser 210 is collimated by the collimator lens 211 and
converged onto the optical disk 207 by the objective lens

15 213 via the beam splitter 212. The light beam reflected
from the optical disk 207 carries information of record-
ing track 208 by diffraction and is led onto the photo
detector 214 by the beam splitter 212 via the objective
lens 213. The light-receiving portions 214a and 214b

20 convert the changes of the light quantity distribution of
the incident light beam into electric signals and deliver
the electric signals to the differential amplifier 217
and the addition amplifier 221. The differential
amplifier 217 subjects the respective input currents to

25 1I-V conversion, calculates difference between voltage
values and delivers the difference signal as a push-pull
signal. The LPF 218 extracts low-frequency components

from the push-pull signal and delivers the low-frequency



220 in accordance with the level of the input tracking
10 reference nuneral 225 designates a first address reproducing circuit
whi ch recebvesrene gignedl, sigidiats tdwe drd vilings o imerditordd0s mypmigies racui t
223 and delivers an address signal to a first systemcontroller 232. The
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recording 25 Signal to a laser driving circuit 231; and 231, a |aser
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controller 232 and the recording signal fromthe recordi ng signal

processi ng ci fsuctn2261apd in the direction perpendicular to the disk
surface by a focussing control circuit not shown in order
to focus the beam spot onto the disk correctly.

15 On the other hand, the addition amplifier 221
subjects the output currents of the light-receiving
portions 214a and 214b to I-V conversion, adds voltage-
values and delivers the resulting signal as a summation
signal to the HPF 222. The HPF 222 cuts off unnecessary

20 low-frequency components from the summation signal, makes
the reproducing signal as a main information signal and
the address signal pass in analog waveform and delivers
the signals to the‘first waveform shaping circuit 223.
The first waveform shaping circuit 223 performs data

25 slicing of the analog waveform main information signal
and address signal by a predetermined threshold to form a
pulse waveform and delivers the pulse waveform to the

reproducing signal processing circuit 224 and the first



correction to the decoded signal and delivers the result-
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record- ing track 208 by diffraction and is |l ed onto the photo detector 214

by the beam spkpibdtic2hg gignhlle isbgétenveol ehe 2eprolduetiophisirgera vi ng
portions 214a and 214b
processing circuit 223, and as a result of scanning on
pre-pits 206, an address signal is given to the first
address reproducing circuit 225. The first system
15 controller 232 judges on the basis of the address signal
whether the light beam is currently fit to the desired
address.
The traverse control circuit 226 gives a
driving current to the traverse motor 227 in accordance
20 lwith the control signal L2 given from the first system
controller 232 at the time of transferring of the optical
head to thereby move the optical head 216 to the target
track. At this time, the tracking control circuit 219
temporarily interrupts tracking servo on the basis of the
25 control signal L1 given from the first system controller
232, Further, at the time of ordinary reproduction, the

traverse motor 227 is driven in accordance with low-

frequency components of the tracking error signal given



The recording signal processing circuit 229

20 convert_the changes of the light quantity distribution of the incident
li ght bear? i RAS| ¥ 1$FEOL| §A3F CRanehdel 158 rtehanecrBELPi 818NghaPE thet he

di ff i al lifi 21 d ddj ti lifi 221. . The diff i al
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conponents as a tr gnal to the tracking control circuitf 219.

The tracking wiuy e C£1fdit lsydfed ¥SStAol 186K DY 60057 BheS1IaBaLr &pjithe
driving circuit 220 in accordance with the |level of the input tracking 5

error sidgral ,irp diwduite23n i v Y Ledsrding Modepphicagh thévesgtedlrent to
the actuator 215 in accordance with the tracking control signal to thereby
control the piggnalbL.df the bMsectdrvevimpsc2dGuivt 28k medolatag a
driving current to be applied to the semiconductor laser
210 in accordance with the recording signal. As a
result, the intensity of the beam spot radiated onto the
15 optical disk 207 changes according to the recording
signal, so that recording pits 202 are formed. On the
other hand, at the time of reproduction, the laser
driving circuit 231 is set to a reproducing mode through
the control signal L3, so that a driving current is
20 controlled to emit light from the semiconductor laser 210
at constant light intensity. As a result, recording pits
or pre-pits on recording tracks can be detected.
While the respective operations as described
above are carried out, the spindle motor 228 rotates the
25 optical disk 207 at a constant angular velocity.
- Conventionally, in ordér to increase the
recording capacity of the optical disk 207, the width of

the convex portion 205 is narrowed so that the distance



large. Accordingly, there arises a problem in that the

track-crossing direction. As a result, the beam spot 10 perfor scanni n
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resul ting signal as sumati o to the HPF 222. The HPF 222 cuts off
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the reproduci'ng signal as a main information signal and the address signal

pass in apal agreewetior magna aelsuler,s thiee siizgnalfs the tderddidistg mited or m
shaping circuit 223. The first waveform shaping circuit 223 perforns data
25 slicing of0hédsamredagedsyeiothataitheref aniseisor prphdlemnid ddwtess
signal by a predeterm ned threshold to forma pul se waveform and delivers
the pul se watékoempildtude odptdduriepgrosiugiag gigoedsiisg lawangd. 224 and the
first On the other hand, there is a technique of
recording information signals both in concave portions
15 204 and in convex portions 205 to thereby increase track
density, as described in JP-B-63-57859.
Fig. 41 is an enlarged perspective view of such
an optical disk. In the drawing, the reference numeral
201 designates a recording layer; 202, recording pits;
20 and 203, a beam spot of laser light. Like numerals in
each of Figs. 39 and 41 refer like parts. The reference
numeral 240 designates concave portions formed as guide
grooves; and 241, convex portions between guide grooves.
As shown in the drawing, the width of each of the concave
25 portions 240 is set to be substantially equal to the
width of each of the convex portions 241. The reference

numeral 242 designates pre-pits which are formed both in

the concave portions 240 and in the convex portions 241



optical disk.
-7- 1 address reproducing circuit 225. The reproduction signal processing
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r

on the basis of the address signal whether the light beamis currently fit
to the desireteestd £5g. cdpecitPAVef SEheosptDtali diskt id826ngre¥ased to
two times. Hereinafter, the concave portions 240 and the
convex portions 241 in this type optical disk are
generically called "recording tracks" in the meaning that
15 recording pits 202 are formed.

The recording/reproducing operation of the
optical information recdrding/reproducing apparatus for
recording information signals in this type optical disk
is carried out substantially in the same manner as the

20 conventional optical information recording/reproducing
apparatus shown in Fig. 40. However, as described in
JP-B-63-57859, it is necessary that the polarity of the
tracking error signal when the beam spot 202 performs
scanning on the convex portion 241 is inverted to the

25 lpolarity of the tracking error signal when the beam spot
202 performs scanning on the concave portion 240. This
can be realized by inserting an on/off controllable

inversion amplifier in between the LPF 218 and the



o In the optical information recording medium and
driving current to the traverse notor 227 in accordance 20 with the control
signal L2 gi e fopdrhcade imfoymadions ReCORAINg/Hepreduging, ARRGHA S

transferring of the optical head to _thereby nove fhe ontical head 216 to
the targed tc2eWn AD FHiGS -t i4Pe andhé L g@ﬂ%&%oﬂtciedit’cﬁ%rcﬁﬁlﬁ’klﬁgna s

tenporarily interrupts trackin ervo on _t he .basi,s Qf t control signa
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ordi nary reproductdJ.on, .the.traver 7 s 4 | GERS Ice with
| ow freqyen&fc&f%&%rﬁrgc&s ?heot%?lac }t(r% oé’r?traélrns |gérf'a ’bgr}a{\}eﬁl - gl 1 from
the tracking Gpl GOl AGlHitlalny? kOGP IAD K HD \oridifr Dl Adoriad 216
sjowy in the direction of the'radius of the disk with the advance of
reproduct i on eHe-diggPtdatksSi 0ANerd AEETESG Prioblidm 22D thaddshen error
code or the like to an audio signal or the like inputted fromthe external

| nput | t eni N@lant3ARuribey Privvesfs rec aotipld catedleldmperred hel tlesthe i ng
Sl gnal as a

conventional optical disk shown in Fig. 39.

An object of the present invention is to solve
the above-mentioned problems, that is, to provide an
optical information recording medium in which positional

15 information can be obtained in two types recording tracks
without formation of identification signals such as an
address signal, etc. both in concave recording tracks and
in convex recording tracks.

In order to attain the above object, according

20 to a first aspect of the present invention, an optical
information recording medium in which both concave and
convex portions spirally orlconcentrically formed on the
optical information recording medium are used as record-
ing tracks, identification signals including position

25 information and so on on the optical information record-
ing medium are recorded in advance, and information

signals are recorded by use of a change of a local
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O the concave portions, and silited belfore and behind i1n

ded di ' t he.l drivi [ it..231.  Wien the first
cyst em coner ofTe; t980x APt PRioRagR, &y Fot 1B PRy=HIRCRE 2o1oRsRe
recordi ng modg.f bLough,  he g@ﬂggohi§gggg ak3, the laser driving circuit 231
nodul ates a driving current-to be applied to the sem conductor laser 210 in

accordance wi th the recgydspgi eh¥NghfofRadibRSrbborliifg)/RPepRelhkifh t he
beam spot radiated onto the 15 optical disk 207 changeS according fo the

recordi ng si gagpar&€ué hatcb£80ngi 88 BheSp2BdenteihoentdonOdolpeigbler hand,
at the time of reproduction, the laser driving circuit 231 is set to a

reproduci ng noke abseeghehbforedt optisajnahfbdmasdohhabcording mgddumr ent
I8 20 controlled to emt light fromthe sem conductor |aser 210 at constant
| ight intkdsiagecordingresuthe firstdaspepttefother prpsestodnventionng
tracks can be detected. Wiile the respective operations as descri bed above
are carried o, ophica)bisyiseemofor ragiabingea Lhghpsbepm ganegprsrd207 at a
constant angul ar velocity. Conventionally, in _order to_increase the

recordi ng cap%%?@yao$19%€ IPEFERI OuERka 2BFCOFREnG BERCK OEhENBoRAPELCRAr ti on

2 IS narr h h i n
05 1s na Omfﬁ%é%hétfgntrgégr iggcﬁedium, a shift means for shifting

the light beam relatively in the recording track direc-

15 tion, a light detecting means for detecting reflecfed
light of the light beam from the optical information
recording medium, and outputting a light detection
signal, and an identification signal reading means for
extracting an identification signal from the light

20 detection signal outputted from the light detecting
means, wherein the identification signal reading means
reproduces the identification signal from the light
detection signal amplitude-modulated with the identifi-
cation signal when the light beam is scanning on a

25 recording track of a concave portion and the identifica-
tion signal reading means reproduces the identification
signal from the light detection signal amplitude-

modulated with the identification signal of a recording
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In the above configuration, even in the case

- 9- 1 between_ tracks i s reduced. Wien the distance between tracks is
reduced, h8we¥Bere: e ldghty heam Perfgraso s cRaniag O 1§ FPNV@Ye RasraQn-

concave portign 203 becones | arge., Accqrdingly, there _arises a problemin
that the 5 tr&BRi ﬁ&aé:?‘r Vign F‘G@%I&"ﬁ& & ﬁé‘gﬁla&p&rr?@@ngl | ow a

track with hi s | d. JFurther b t 5.8 limt t
ho. at enpt 1t BURRDe BHEAC Danta o deubln SRR 6 SR AT Ra Pl ng the

idth of th s oF i t ' 204 t
be 10 nar  owedt SHE ALPREIRR Slinalas ot BEh e A s educed,
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sisgnal is |ower On the other hand, there i's a techni que of recording
i nformati @0 SpHBRbSdBeERtingC RGALE detelit@Nthédmddhlatéd 1 ightydeaortions

205 to thereby increase track density, as described in JP-B-63-57859. Fig.
41 is an enl aagddcparvepest the modwlatedudthight beam into a photo
detection signal, so that the identification signal
reading means performs two-valuing of the photo detection
signal by a suitable amplification factor and a suitable
15 slicing level to thereby make it possible to reproduce
identification signals even in convex recording tracks.
Further, there are provided a recording means
for recording an informatioﬁ signal on a recording track,
and a recording control means for controlling the record-
20 ing means to prevent an information signal from being
recorded in an area which is adjacent to an identifi-
cation signal in the track-crossing direction and which
is on a convex recording track. Accordingly, an
information signal is prevented from mixing in a photo
25 detection signal when an identification signal is read.
Accordingly, accuracy in reading the identification
signal is improved.

According to a second aspect of the present

Sheet Has Been Replaced

T



reCOldlnyg mediun ale useld do LeCOrLdllly LiaCas,

an opti cas, diglencyit it 80 dinghat i dol APYEY M TRIGH: AL laipnal oo 2

recordi ng Iaye pits; 20 and eam spot of |aser

light. Like @.&%@qlss m&l%a%gofpo@l&amﬁ%rﬁ%éhw @nd ide drds - thide
reference nuneral 240 designatées concave portions forned as gui de grooves;

and 241, coneggipant iiaForhatwonn r@dodd igig0 medsum s reh @utdriiddeflr awi ng,
t he mﬁdth of each of the concave 25 portions 240 is set to be substantially

equal to theadvdnkeohreaproviideds amdvdnfpomaition Z4gnallse axwf er ence
nuneral 242 designates pre-pits which are fornmed both in the concave
portions 240rgcdrdedt by uwsevef pochange 2f1a locad- optdeéglplcenstant t he
respectlve heads of sectors in the two types of recording tracks so as to
serve as pdeﬁFlﬁl physdircas §P§P&I§a@§&ﬂe§§'ﬁﬁrﬁ ﬂ@F#@Pl@H addighton on the
optical di sk, In the qptic di,sk, .t he recordln%'plts 202 are
formed both PﬁaﬂhehESnéaFQnS&BPFéﬁ§°?4 ﬁ&lpntpﬁe ion

signals are constituted by at least a first identifi-
cation signal and a second identification signal divided
in area, and are disposed in recording tracks of the

15 concave portions, the first identification signal
disposed in the recording track of the (2n-1)th (n is a
positive integer) concave portion and the first identifi-
éation signal disposed in the recording track of the
(2n)th concave portion are the same and recorded in

20 parallel, and the second identification signal disposed
in the recording track of the (2n)th concave portion and
the second identification signal disposed in the track
recording of the (2n+l)th concave portion are the same
and recorded in parallel.

25 Another optical information recording/
reproducing apparatus according to the present invention
comprises the optical information recording medium

according to the second aspect of the present invention,
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portions 241 é%EﬁhoﬁﬂlkahEhaedééﬁﬁﬂg-méaﬁsg@béedake@tangi&@&1@Et@ae
operational di'sk in Fig> 41 is equal to that of the optical disk in Fig.

39, but the disgrpcerbehueengh® besfr dirb@ Rhe bpiieali dnfedwaedono 1/2. As
a result, the récording capacity of the optical disk is increased to two
times. Herei ngéterdihfemeanomyeandr butpat2dfigand lightcdetrertiont i ons 241 in
this type optical disk are generically called "recording tracks” in the
meani ng that &5gnaterdnhdgapi idend2ficationnedgn®ie readdngi Aganépicduci ng
operation of the optical information recording/reproducing apparatus for
Tegordrng i nf extmacbingi gnaidensifhratippeséphrdafremshes 1dght ed out
substantially in the sane manner as the 20 conyenti.onal optical information
recordinngepﬁ@Eﬁ@thnaﬁhﬁﬁaﬂu§u§BHﬁﬁ99nfFP@.tﬁ@.aﬁg%évgﬁ,e& 88scribed in
JP—B—63-57859, it is necessar¥,that t he gﬁlarLty f the tr.ac ng rror
signal when tMe2B8anl&fof SBBIHERFBFALTSWARAPAY SRS AESRSAVEX 3 orti on 241
Is inverted to,the.25 Larit r i QL Sl I t am
spot 202 perfﬁfﬁgaécﬁﬁﬁﬁﬁﬁgoﬂg?ﬁ% %%%ggvgﬁgoggfgﬁlgigékgﬁgss?%ﬁﬁﬁéqﬁégfized
by inserting @Heoﬂé85£ EQEEE@EbﬁbEEgnal amplitude-modulated with the
' first identification signal when the light beam is
15 scanning on the recording track of the (2n-1)th concave
portion, the identification signal reading means reads
the identification signal from the light detection signal
amplitude-modulated.with the second identification signal
when the light beam is scanning on the recording track of
20 the (2n)th concave portion, the identification signal
reading means reads the identification signal from the
light detection signal amplitude-modulated with the first
identification signals on the recording tracks of both
the concave portiods adjacent thereto when the light beam
25 is scanning on the recording track of the convex portion
between the (2n-1)th concave portion and the (2n)th

concave portion, and the identification signal reading

means reads the identification signal from the light
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i nver si on anphetwaen i théde( 2wprh t dentcdFe 2pGrohon témd thSubant+iptk sheet 19
May 1998 - 11 - tracking control circuit 219 in Fig. 40. SUMVARY OF THE

| NVENTI ON | n @nrcang ire¥tiomormati on recordi ng medi um and the opti cal

i nformati on recordi ng/ reproduci ng ap argtus shown in Figs. 40 and 41,
however, identificationtii el 2PAR FCREPTREFFIA mRTeBel?R oFRABICRACt he two
types of recordiQ% t;@&ﬁi I.n_order %o obtain $osition I nformation i
arbitrary posTHS%h Dr-tFEE R RET 2TPHi FRIFHRE O of BVRESX aFACREAVex
recording tr Ther ' . A ' nuf act uri ng
process is c%ié%@g%%‘%a ergp\;a\ﬁ{#%fl? %l(g%%%rgtrgljb a%fgép]fﬁ%%g &Ei sk shown in

Fg. 39 A QHaRif! 4 Nadf SSLNnd WEME Bedn 10 mohyFalde @beye-mentioned
probl ens, that I's, to provide an optic informati on recording nmediumin
whi ch positi GRfdnt ¥ FBEdPNs Cpta e SPtEbREErd NrddOrd V@St F£6RE di Ng tracks

wi thout formation of identification signals such as an address

adjacent to the convex recording track. Furthermore, in
the case where the light beam performs scanning on a
convex recording track arranged between the (2n-1)th

15 concave recording track and the (2n)th concave recording
track, the light beam is modulated with the first sub-
identification signals of the same pattern formed in the
adjacent concave recording tracks. Accordingly, the
degree of amplitude modulation of the photo detection

20 signal can be increased, so that accuracy in reading the
identification signal is improved. Also in the case
where the light beam performs scanning on a convex
recording track between the (2n)th concave recording
track and the (2n+l)th concave recording track, the

25 degree of amplitude modulation of the photo detection
signal on the basis of the second sub-identification

signal can be increased in the same manner as described

Above. o e e
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recording tracks or lands. In a first aspect the present invention provides

an optical i nébgmasl | redscn dvhicheddenti fi ot itbngsbonaisanfcladdagf or ned
spirally or concentrically on a disk substrate are used as recording
tracks, sai d pptitbdniinHormaetion randrsdnon nexi thecoppicsingnformation

i dentification signal areas in which identification signals including

i nformati on ceoPrerding pediunonse orecardedpin cadivanfer anei provédeddi ng
medi um are forned in advance by changes in physical shape of sajd disk
substrate; arRPq nRfeRmabieR| FHEPa LT cake PEATAPd P¥r HER SEpar shargefrom
said identification signal,  areas and in which information signals ar

ecor ded ) 17 i RGh SPEHEAL | SORTEHRAITE RPAYRLCaT SPABR( FRPEEH BX
signals are fo . ON. sai d. gr ooves | d ds | tly of each
ot her so thatn([e% lé}%’é%?i‘ﬁ%ét?o%%ﬁ%ﬁ%?ﬁé #%%n%dég}éf%gg‘gﬁggg by a groove

and | and_pai fynd 18 { SHRECIAE: OF LOVE; 80 e bedpg Adkgeegy 1 each other.

An optical intormaiion recording/reproduclhg appar at us cording
recording tracks of the concave portions, have a unit

pattern different by one bit betweeﬁ adjacent recording
15 tracks, and use a gray code pattern in which one and the
same pattern is repeated every predetermined plurality of
tracks, and wherein the identification signals are made |
coincident with each other in their head positions
between the recording tracks adjacent to each other.

- 20 A further optical information recording/
reproducing apparatus according to the present invention
comprises the optical information recording medium
according to the third aspect of the present invention,
an optical system for radiating é light beam generated

25 from a light source onto a recording track of the optical
information recording medium, a shift means for shifting
the light beam relatively in the recording track direc-

tion, a light detecting means for detecting reflected
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Substi tut & shRflectikdr signal outputted from tHE IMyht MBcéerimgaspect of
the present invention for recording/reproduci ng/erasing an information

signal from e, s iahfeunbl e ik hienge iredihen Bderor df icpton he first
aspect of the present invention, conprises an optical systemfor radiating
a |ight beamsgeperiatmshdimynmeedrighimomny-cmdes dhe reightidrtecti®nof the
optical information recording medium a light detecting means for detecting
reflected |igtitgnafl tamplityiderednkatnad thicthpihe aldent bk keatHn r ecor di ng
medi um and for outputting a _light detectjon signal, and i dentification

: i5| gE?I drsadj{ e aneelns Glff‘e)rt tt?%ézpltsr Rf a’E £ifeth | FS LRGP TYHAF 1905 sai d

ig et ection signal neans. ably, .th lcal, .| |
][ecordi lndfr e;ﬁ%ﬂ’iﬁﬁj?‘r’g%?‘pé?;lht(q}sﬂe? rﬁﬁ?&oﬁﬁﬁtr} st%)%gsawc:)rﬂlgéﬁﬁlgﬁeans
or anplifying sai i ght_det.ecti ' I f | I fi
i ght det ect o i o PR i 0y e A o T e
an ampl 11 Cati on {act ore ol oS3 ATBLALL R840 AN AT 4SS EL vERD (N i

when said Iidﬁ?z eamd s scanning on a groove and the tine when said |ight

%Zﬁei; ffgﬂ{lid%gg%rhacé@l% digide ADQYES QREd HBINSEA Py - @ @%s | ehé he case

light detection signal amplitude-modulated with the

15 identification signals on the recording tracks of the
concave portions adjacent thereto, on the basis of a
second reference value, and converts the obtained binary
signal to position information and so on when the light
beam is scanning on a recording track of a convex

20 portion.

In the above configuration, even in the case
where a light beam performs scanning on a convex record-
ing track having no identification signal arranged
therein, a part of the light beam is modulated with

25 identification signals of concave recording tracks
adjacent to the cbnvex recording track. Because not only

Gray codes different by one bit from each other are used

as two identification signals in adjacent concave
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; . . o track by . ot - anal
B anged ¢ Bor Srg 2RByB-pRlE sCRE Brgl e R PR et L B ST on
signals of thgegeeeye chec 915 &hR0 peh#C %1 d2 Yol dsO aln ©uthft rsﬁ.]%g{éeiﬂd  ght

track. Accordingly, the |light detection rmeans detects thé nod

beam and conver pholthe derdihkabad sligaal ,beadmthakto theldidRHtiFi gty . SO that
the identification signal reading neans perforns two-val uing of the

detection si gsiabnayl &eadihabireanspbelkifoasotwbataduiagl of Hhd PHotes! i Cing
| evel to thereby nmake it possible to reproduce identification signals even
in | ands. Prefletabkiont sdégaadr enpthei bedia odcdhei $goomdngeferemsor di ng an
I nformation signal on a recording track, and a recording control neans for
control | i A§ tmalnecor Wity mespectotpr Shenengnbinf diffeiremtsibgtaieen dhebei ng
recorded in an area which is adjacent to an identification signal in the
track- crossi n§wai fdentdfigadieRi SAIN3L6nin thedaddaseditngecording . . 13 -

Lok AoCOr Gy gl ke RokuSRTat B, haThah, Beso el s T B 1 2
becomes small, so that this bit can be regarded as an
error bit at the point of time of two-valuing. Because

15 such Gray code is large in redundancy, the identification
signal reading means can correct this error and can
obtain correct position information.

Accoxding to a fourth aspect of the present
invention, an optical information recording medium in

20 which both concave and convex portions spirally or
concentrically formed on the optical information record-
ing medium are used as recording tracks, identification
signals indicating positions and so on on the optical
information recording medium are recorded in advance, and

25 information signals are recorded by use of a change of a
local optical constant or a physical shape caused by
irradiation of a light beam, has a configuration wherein

a part or all of the identification signals are displaced
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According to a second aspect oOf the present invention, an optical

i nformati on AU EHE GPHNGONHIHES ¥ HlldiRlof RIVIdRLI Pap&eer g

medi um conprising grooves and | ands fornmed spirally or concentrically on a
di sk substrat(e. dxd ausesredengdorall nthd riaeRes bedani fication signal areas in
whi ch identification signals including positional information are fornmed in
advance by changes in phystiiddl fyhefeeroforsdichldiigif comissttircaat ececoxtding/

i nformati on signal areas which are fornmed separately fromsaid

i denti fi cati a¢psiogveing @ppanatusn agdanding dardihieprasgntt sinventiawr ded
by irradiation with a |light beam_ wherein said identification signals are
forned o 0saiCOMPrdSRSs thed aphiFaladdd amadri@n aireaRd Angh medHidd® ot her so

t hat each identification s is formed to_ be shared by a groove and | and

' I
bai . the reeSSORNAT IS, CORKEN ARPASH RS R EFRSNF SR, athd
wherei n each one of said i entif}c%pion si.ghal, areas aqg id i forqption
signal ar eas é”‘lcgrlnzl&a%a(fi%fl Iﬁ?dﬁlﬁ A9 ?a#g%‘ﬁe N G 0531 0 q-l"'c%ﬁ '
- Ci _ : . . : -~y : .
L o P SIS e A Ol e bcreg Lighs
recordi ng/ re%@%@!fqglc%%@fw@ thd Ygrldres ilg.@fﬂt @y farprazaiaptd cal

i nformation recording nedium according to the second aspect of the present
I nvent 1 on5CO0gRENa8S and outputting the electric signal as a
reproducing signal, a shift means for shifting the light
beam relatively in the recording track direction, a
tracking error detecting means for outputting a tracking
error signal representing a gap quantity between the
20 1light beam radiated onto the optical information record-~ .
ing medium and a recording track of a concave portion on
the optical information recording medium or the center
line of a recording track of a convex portion, a tracking
control means for displacing the light beam in the
25 direction crossing recording tracks in accordance with
the tracking error signal to thereby dissolve the gap
quantity, a judgment means for making a judgement as to

which one of a recording track of the concave portion and
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medi um an optical systemfor radiating said |ight beamgenerated froma

| i ght source diteo ld ghdr dredimnglst rexEnaing aird Wy iicddntinf ioratet orons igeal di ng

~medium a light detection nmeans for detecting reflected Iight of said |ight
beam from sai @®nogthec @ptieagdy imfismatdan drenprdidiaimediin oranshitdutting a

| i ght detection signal; and an identification signal reading neans for

readi ng an i dPRSHLOR [RFeGidNd MGAR SAT 3 laladdnst (i Ragetonut put
aSpect of t he RS kGG ST ar SETBRS AT TR LAY TR
concent 1 a8 1 il e i oRiERe o150 - IR heion cai o
optical informayan J oG PRl UPHHTIIHIL ' Sr deleted on the
optical information recording medium by means of the
light beam.
In the above configuration, even in the case
15 where the light beam performs scanning on any suitable
one of concave and convex recording tracks, a part of the
light beam overlaps the identification signal.
Accordingly, reflected light is modulated with the
identification signal, so that the optical head receives
20 the reflected light and converts the light into a photo
detection signal. The position calculation means
calculates the scanning position of the light beam on the
basis of the identification signal read from the photo
detection signal by the identification signal reading
25 means and the result of judgment by the judgment means as
to whether the currently traced track is a concave
recording track or whether the currently traced track is

a convex recording track.
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i dentifica®i ohngi yediumraze uaedhaghredendingchirackssi ¢dentifichatdiong
i nformati on concerning positions on $aid_o§tical_infornation recor di ng
nmedi um are fofheRalp BHachwdingyrerihyes LRIPEMALEar 3Rdp&COPDs8PdtARsk
substrate; and infoination signal areas,.which are forned seBaraLer from
sai d identifiQBEIoRAt sTHRAFAFLIR SRGCFALNE; BRALHRoRAE: FEROLHEHARE are

recorded by irradiation 'thfa | ight bea Therein aaiddige tification

signal s aLe 3?&%%@%%’03? H ?ﬁ%?ﬁ%ﬁ%véég%? 8n?§eiﬁ FREF ngg Ciitef 8Franged
: . h : : b

adial ly ad) StentoEE SARE SEUL 1blat (BpLIGRE, EphEELhETcateda BY! PO

recor di ng;a epf&&y&%g? ap PRy GhtSha&m O Hh80at Qoﬁh.@gﬁfrﬁgﬁla? %ﬁéﬁ@&ho'ﬂhfeolr

recordi ng/ reproduci erasihg an i nf or mati on si ghal roman optica

i nformati on nROdLKs 36£ Of Wl NEohfatEepbhtiénds@LEt medul Beelin¥eNkE@BLEONPr i SES
an optical systemfor radiating a |1 ght beamgenerated froma |ight source

onto a recordilg idewkidicseionopignals| ndnd mhésainethedidgnoedivm a
| ight detection nmeans for detecting reflected |ight of said |ight beam from
sai d optical cafiomesigmalecardi mgdeedoincidentowitht pachi ogher| ight
detection signal; and an identification signal reading neans for extracting
an their head positions between the recording tracks
15 adjacent to each other in at least an area of the optical
information recording medium. The position information
in an identification signal is formed of a gray code only
one bit of which changes at the time of count-up.
Another optical information recording/
20 reproducing apparatus according to the present invention
comprises the optical information recording medium
according to the fifth aspect of the present invention,
an optical head for radiating a light beam onto the
optical information recording medium, receiving reflected
25 1light thereof, converting the reflected light to an
electric signal, and outputting the electric signal as a

read signal, a polarity inverting means for inverting the

polarity of the read signal while the light beam is
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identificdidmSoxmatidn oresarding gheanet ot i vacerdimg wedpun, f aoshifitd

| i ght detection neans; wherein, when said |ight beamis scanning on a
recordi ng traeang ﬁﬂﬂeﬁh%ﬁﬁimmlthﬁr&ﬂghﬁlbﬁﬁm|¢¢k%tiﬁmlglgnathereadlng
means reads said identification signal fromsaid |ight detection signa
anpl i t ude- nﬁkﬁﬁ%ﬁQkPQM??ﬁ%%u@ﬂ?%ﬁﬁ&?ﬂqc%l?%#F%&@&a?°nEﬁﬂlwﬂ%ﬁn§aﬁ6rl|ght

Lype. : sai | AARTIICERY S, THERE TR e h SOt FEATRI PFCA f on
arpl it ude- %ﬁ%ﬁ%fﬁ%@fé&?ﬁ O oD AR S nsa. Paiagen

gr oove. o tic SR, recording
medi um i lr?cd:mhln% grooves andé%%%g@e‘?%r%gd&@pél r%qté%&s concent rically on a
di sk substrate are usedpis JIKSRS déﬁ%féﬁ&ksﬁuﬁﬁiéir %ﬁﬁﬁisé@fé’rﬁf&bﬁﬂ

recordi ng medi um conprising: ident cation signal areas in which
identificati Gheicdfd’s derddiinty netos NBdt e tRERid | tte PDRc1ivacioN said

optical information

of distribution of the quantity of light in the direction
crossing tracks upon a light beam reflected on the

15 optical information recording medium, and outputting a
tracking error signal in accordance with the inclination,
and an error detecting means for outputting a first
detection pulse when the tracking error signal is beyond
a predetermined threshold positive value, and outputting

20 a second detection pulse when the tracking error signal
is below a predetermined threshold negative value, while
a light beam is scanning on an identification signal in a
recording track of a éonvex portion, whereby the identi-
fication signal reading means corrects an identification

25 signal decoded from a read signal in accordance with the
first and second detection pulses while a light beam is

scanning on the identification signal in a recording

track of a convex portion.
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recordi ng fredidentt £icatben shgaallabet bechaadepositpbmsi ofil shape of said
di sk substrate; and information signal areas which are formed separately
from sai d i deidéntibicanien gpbgnaleatnapdiaaenhi eancarer nacesdinggnal s are
recorded by irradiation with a light beam wherein said identification
“signal areas ®FackeRa¥emAdey B9 ¢Pineide withreachyekher: caffFEArdrgnal area
and a second jdentification signal area divided spatiall .and are di sposed
ei ther on saitPgrHoRVeR Eﬁ@s%&ﬂ??%nﬁ%?oﬁﬂé?%iﬁFagﬁeﬁssﬁghj?HEﬁgiFPcation

ZL’;’BZ‘LeS‘r R e B e R R R e B
di sposed on (H 2T ,
nparal 10 S0 U IRRERY e 0RE AdPACnD 08 B Sl e BB ) [

groove and saigh SECONLSPAIAGLR] | OF ﬁi%x{?éifﬂéé@?éﬁ%?&n&f@ iﬁntiééth

groove are the sanme and fornmed i'nh para and wherei n7 when sai

identificati gyfdctipt ©F£ASs e AHANGRAe PNeEal fldéRbilsicetionf bighal
identification signal disposed on the (2n-1)th land and said first

i dentificati ain Stignatorniép asesbodindiet£2¢R t bs | datlected avetBanehangef or ned
in parallel, and said second identification signal disposed on the (2n)th
| and and sai dSededuaenity ichtreflected light. Further, Gray codes
15 are used in a part of identification signals recorded in
convex recording tracks. Even if identification signals
in adjacent tracks have different values respectively,
error in reading of the identification signal in the
convex recording track therebetween is not larger than
20 one bit. Accordingly, the value of the correct
identification signal can be inferred easily. In the
optical information recording/reproducing apparatus, the
polarity inverting means inverts the reproducing signal
only when the light beam traces a convex recording track,
25 so that the identification signal reading means decodes
the identification signal on the basis of the polarity.

Further, the tracking error detecting means

detects the eccentricity of the light quantity
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Substitute sheet - 16 - Another optical systemfor radiating a Tight beam
generated fratheé tigdt SotsCEioipubsd esigmh Novhiemckheof tsatKingt gabr

i nformation recording nedium a |ight detection nmeans for detecting
reflected |i ghitgndl sics dldrgagnt theam d rpredast ermmjned gpos bt bveathoashetdr di ng
medi um and for outputting a light detection signal; and an identification
si gnal readi mpdeans the ethemchand, dthe drwrer kit idetecyhry meanssaid

i ght detection signal output fromsaid |ight detection neans; wherein,
when sai d | i GRliears i the SerenHYy R RIIRLS rak¥nat BRetR§pe incl uding
an identifjcatjon signal, arranged thereon, said identification signal
readi ng méang ’s%ﬁia’-‘?rﬂe?ﬁqq’f%ca?? ng geeans r %a?lﬁel?ﬁ‘?]&‘ﬂ%gect i on
i onal amp) | e Mo aled D PR RN LR O0R] AR negRe YEoN Sald

threshold. The identification signal reading means

corrects the Gray code in the reproducing signal in

accordance with the first and second detection pulse
15 signals to thereby generate a correct identification

signal.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of a first optical disk;
Fig. 2 is a block diagram showing the configu-
20 ration of a first optical information recording/
reproducing apparatus;
Fig. 3 is a plan view showing the configuration
of recording tracks in the first optical disk;
Figs. 4A to 4C are views for explaining a
25 sector format in the first optical disk;
Figs. 5A and 5B are a detailed structural view

of an identification signal portion of the first optical
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recordi ng t5r aglepodairaniiersilgnag, thairkdsdentification signal reading neans
reads an identification signal from sai d | i ght detection signa

anpl i t ude- nodul ated wit IFigai & iident ilice idiagragnalhaditg |thd adrefi - t wo
recording tracks adjacent to said other type recording track. In the above
configurati oenradien of Bheecasd wpdicad linflirnaddromperdarmdsigy/anni ng on a
| and recording track having no identification signal arranged therein, a

part of the | irgproduginds apperadiugd with i dentification signals of groove

recording tracks adjacent to the |and recording track. Furthernore, in
the case where the |ighfigfam8Bernsy $8 a&@nMilRyofor IeRtaiddidialy track

ariranged tween the n-. | )th groove recording track and the (2n)th groove
ecor o ng Br ABRATERE PEgale SoeS ARSI &0 SREARA, IRPTGA SLe¥T

sub-identification signal.s_of jthe sare patter.n forsed in.the .adjacent
groove recordi ng tracks%ligc’o i yg%t RESIEGTEE ﬁar‘?ﬁﬁqltauld’é&f#ocﬁjl ation of
the photo detegghian b . G3N RS s gesaiﬁgtiigl;%&gkgccuracy i n reading

the identification signal 1S 1nprove o inthé cdse where the Iight

beam per f or ms scanni ng @&g@.l 308 RREONdEN Al %&lé&etsqulea{én)th groove
recording track and the (2Zn+l)th groove recording track, t'he degree of

anpl i Ej ude nodebabit@BnObethRchhplie det@fgement dhdla @dnidaerddPurtidn iRl
Seeon 15 reproducing signal waveform in the case where a beam spot
traces a convex portion in an address area of the second
optical disk;
Figs. 11A and 11B are views for explaining a
Gray code used in the second optical disk and an addition
20 Gray code based on crosstalk;
Figs. 12A to 12D are views for explaining other
examples of Gray codes;
Fig. 13 is an enlarged perspective view showing
the configuration of a third optical disk;
25 Fig. 14 is an enlarged plan view showing the
positional relation between pre-pits of an identification

signal portion in the third optical disk and a beam spot;

Fig. 15 is a view showing the structure of
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Substi t ut €5 sheehf iGuddyidA98f smbindpattéi £at annappgpratusaofbprbdaceaged in
the same manner as descri bed above. According to a fifth aspect of the
present inventhenthimdopptiadlidiskpati on recordi ng nedi umin which grooves
and | ands forned spirally or concentrically on a disk nmediumare used as
recording tracks, conprFignglBdintafsturcbural gnkewaefadni acansshc-

i dentification signals_including_ information concerning pQsitions on said
optical inforPRE}eR: reterenhgusedi tm Bhe 2BPRaEAtRR abvBRedusingnihges in
physi cal shape of .said, di strate; and information signal areas which

Kk
are formed sepitit PR+ AEFR | dent | 1 cat i on signal areas and in which
I nf ormat i signal s ar epf poigegsbg ééﬁéﬂé@iéqyi¥%tthwiﬁghghgea”] wher ei n
| er [

said identification sighat areas are sposed el on—s grooves or on

said |ands angiusece &gy £06 AL CLLalRY 10 SndPhLr PaLBEATRLT BEENT bY

one bit between adjacent recording trac aving a repetition of the
one and sane §)ad teR{r&VEsYiPAEARL Sk M ned number of tracks, as at |east one
part of said identification signals; and

Fig. 20 is an enlarged perspective view of an

optical disk in which guide grooves-are not interrupted,
15 in another embodiment of the third optical disk;

Fig. 21 is a block diagram showing the configu-
ration of a third optical information recording/
reproducing apparatus using the third optical disk;

Fig. 22 is a block diagram showing the configu-

20 ration of a fourth optical information recording/
reproducing apparatus;

Fig. 23 is an enlarged perspective view showing
the configuration of fhe fourth embodiment;

Fig. 24 is a timing chart of control signals in

25 the fourth optical information recording/reproducing
apparatus;

Fig. 25 is an explanatory view showing a

tracking error signal in the case where the beam spot
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wherein top peeistiitienaldfl rediat iicde Matiweral ipre-giigyslcf et wisten tsiaf Kd o di ng
tracks adjacent to each other are nmade to agree. A further opti cal

i nformati on r edgneilngmoeap iad @c icegvap aresarsl iage ddiagky i the fowsent
invention for recording/reproducing/erasing an information signal on/from
an optical inPetigeilodisk ang fg bedd $Rodccording to the fifth aspect of
~the present invention conprises an optical system for, radiat%gg}a | i ght

beam generated from a | 48t 2durie 3dh R L2189 ity et e HhanSFReHpt i cal

i nformation recardi.ng Lum. a _Light detectji.on neans for detecting
reflected |igﬁﬁagplsanegbﬁhF°H§§h|PP &4 §455%i cal i nformation recording
médi um and,f or out putti a lyixg e .1 l.qnalg . j.dentiflcation
si gnal rg'gdi ng neans %?'gr° 2raeg'%i %gkﬁglh'h%gec?ﬁa‘%% ggtrﬁo%g‘p;%glr#allq‘?réoﬂn‘% sai d

light detectigr 5903k Qi BULcRYHAN h:ix%*&tk J8! @rdteTRABCI MEIEIdE  when

said |ight beamis scanning on a recording track of - 18- Substitute
sheet 19 May 1338 renethyRptikalludiktt and ¢ee! bpetaitioh YOHe dwdaed

t hereon, said
optical information recording/reproducing apparatus using
the disk;

15 Fig. 29 is a block diagram showing the configu-
ration of main blocks for detection of an identification
signal in another embodiment of the fourth optical
information recording/reproducing apparatus;

Fig. 30 is an enlarged plan view of the

20 vicinity of an identification signal portion in another
embodiment of the fourth optical disk;

Fig. 31 is andenlarged plan view of the
vicinity of an identification signal portion in a fifth
optical disk;

25 Fig. 32 is a view for explaining a recording
format in a concave recording track of the fifth optical
disk;

Figs. 33A to 33D are views for explaining the
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identificagiop; signabtiEadi @Pgsgeans binary-codes said |ight detection
signal anplitude-nodulated with said identification signal, on the basis of

a first reference val uepig@nd3soiyesteiéheshbivdhgethdi Dacyssognal £iako

posi tional information and so on; and wherein, when said |light beamis
scanni ng on deawspbtcat retd vimeanof hprodyptionaofl thendiskcahi thesi gnal
readi ng nmeans bi nary-codes said | i ght det ection si gna

anpl i t ude- nocApparatus wi hprode¢ing delme | fifthi optEcghatitsbn two recording
tracks adjacent to said other type recording track, on the basis of a
second reference val ue, Fihd 3onkera sbleekdiagran shewindsthparonfigu-
positional information, and so on. |n the above gon{igu ation, even in the
case wherk? a T3GHN REMPLR rRATES Rbrhi fbEbh PG r%%%?ﬂ?ﬂbl?Fack havi ng
no identification signal arranged therein, a part of, the. Light beamis
Todul at ed wi PR Frep o el AEPTratrd SaLhacthe FitH aeREEER hoent
to the I and Qﬁﬁ%%ging track. Because not only Gay codes different by one
bit fromeach other are used as two identification signals in adjacent

i gnals coinci do wi th eanh othals 3 RETTore heam ety PSR
the identifi caitith O Sh iphtte ol APther CEMBS ot t 36K SR CEPELH he
above-nentioned one bit. The photo detecting nmeans detects the
15 optical information recording/reproducing apparatus using
the fifth optical disk;
Figs. 38A to 38D are timing charts for explain-.
ing the reason why a binary value correct in the shift
bit can be obtained in the optical information recording/
20 reproducing apparatus;
Fig. 39 is an enlarged perspéctive view for
explaining the configuration of an optical disk used as a
conventional optical disk;
Fig. 40 is a block diagram showing the configu-
25 ration of the conventional optical information recording/
reproducing apparatus; and

Fig. 41 is an enlarged perspective view for

explaining the configuration of the conventional optical
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light beam and generat eg EEcQEtEHEoﬁhSEana§eéoEEQh9/Q@b%%&h%&n%‘gna| so
that the identification S|gnal readi ng neans perforfis two-val uing of the

photo detesti g@ppargBak aBcbbaihgste embblemenesndrr eher presentl ue. Wth
respect to the one bit different between the two identification signals

in the adj acephvertdodi willr hekdesopilbédt behowf wibh kefkireheamtduehieo t hi s
bit becones small, so that this bit can be regarded as an error bit at the
poi nt of tinedvawingsval ThngheBéoiliewingcHesSrayptidn P embgdiments, a
redundancy, the identification signal reading neans can correct this error
and can obt ai Bheser ekangestyPenreAPEALRGI BAteREadr dnnyhicharsrerdiagpect of
t he present |nvent|on there is Substitute sheet 19 May 1998 - 19-

provi ded an ob%iB&F ?ﬁFG?nﬁPlﬁherE€§+ﬁlﬂ§ ﬁEﬁlGh??ﬁemﬁfcﬁeQFOG§§§e&ﬁd | ands

e DL al L8 SOPRER! 4 OBk B ST BRI S0 05 HREY A3 fc0r €0
and a constant angular velocity (hereinafter referred to
as "CAV") control system is used as an optical disk
rotating control system.

Fig. 1 is a plan view of a first optical disk

15 according to the present invention. In the drawing, the
reference numeral 1 designates a first optical disk; 2, 4
and 6, concave recording tracks (hereinafter referred to
as "concave portions") constituted by guide grooves; and
3 and 5, convex recording tracks (hereinafter referred to

20 as "convex portions") constituted by regions between
guide grooves.

Fig. 2 is a block diagram of a first optical
information recording/reproducing apparatus according to
the present invention. In the drawing, the reference

25 numeral 40 designates a first optical disk using concave
portions and convex portions as recording tracks; and 41,

a recording track. In the first optical disk 40, an
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identificabionlgagaal aneas ilAghit-eecedeing’ poditionssithraledfi;nA1&]i G

I nformati on concerning positions on said optical information recording
medi um ar e foagedatorad2asgeahyopltdngdsheadphpdi7lgak slifferentdaild di sk
substrate; and information signal areas which are forned separately from
said identifismpldfiergndl8ar eadowngass Khltkri (LEFIat i2d9 /s iagralasking
recorded by irradiation with a_|light beam wherein said _identification

si gnal areas 6PBtEP4p6LEGULS;:t RAL oA drd¥ANEf CAREMSH isilddal APorFEdSdMEs to
one groove and | and, pair he respective groove and_| an ei ng .adj acent to
cach ot her . atEPLOERE; 222 oaohiBRerpln: LALCeE ABPRAN: SRieats Sitatgnal | <
di spl aced §r0n1th§ centgr Line_ of sa%q % ove of Iagd.tA stil.l fﬁrther
optical i or TAYPOR et ?Hfﬁglféﬁfgé ¢éi 8 apﬁaFEPES uc éggoﬁéﬁﬁﬁ to

the — presen roc?ég%ﬁgtEEchit- 226 fQrFESSQFQE”QEE%EBE?%%E%ggﬁ&ﬁ?b@g an

I nf ormati on stgna roman optical' rnformation recor

according to fhersi&tBe23886L;0h28NCaPE5B3RA1! AYEBY:0R29GO0BPHRTddRg-
optical systemfor radiating a Ilgﬁt beam generated froma |1 ght source

onto a recordspgndlapkoebssahg epricaat;i nBornahi erteeaandingued um a
| i ght detection neans for detecting refl ect ed light of said |ight beam from
said optical tefminaliopn3lecandiDgdeeding engcht; and 233, an output
15 terminal. These parts are substantially similar to
constituent parts of a conventional optical recording/
reproducing apparatus shown in Fig. 40. Accordingly,
reference numerals given to the constituent parts of the
conventional apparatus are given to these parts for
20 omission of detailed description.

The structure of portions different from
portions in Fig. 13 will be described below. The
reference numeral 50 designates a first polarity invert-
ing circuit which receives a control signal L4 from a

25 first system controller 56 and transmits a tracking error
signal outputted from the LPF 218 to the tracking control
circuit 219. With respect to the polarity for tracking

control, it is assumed that tracking leading-in is
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outputting g2 IfiiErLet SLidO S | a e | wad £ &k A hOP1 £ 988k cheadi ng

means for

reading an identification signal
out put from saiidh Gécsiiasth gh

readi ng neans reads an identification signal fromsaid |ight detection
signal anplit =wignaibditet echev HRF s222] andkrgives o i digstahasidnaetiobehaeen

a groove and | and pair,

each ot he

r

ofliesn i input stesmeingl \f a obigrspEelentamnl 32 opt Thal

fromsaid |ight detection signal
Rreguender edmpeménts deta f éembaenosi gnal

the respective groove and | and being adjacent to

i nformation recordi ng medi um regardl ess of which one of the groove and | and
i s being scanf®farencg pynerrl pafesignde Vel T IRREEPBWhEGRN |

t He case
and groov

e e RS e A L

Sj
i dentificati oy el

i ght and

4

15

20

25

RS 1 T RO AL D 1T RERRIA TSP o
I cal recei ves ted
second waveform shaping circuits 223 and 51 to a second
address reproducing circuit 53. The reference numeral 53
designates é second address reproducing circuit which
receives the digital signal from the first selector 52

and gives address data to a second system controller 56.

n
| and

he

The reference numeral 54 designates a jump pulse generat-

ing circuit which receives a control signal L6 from the
second system controller 56 and gives a jump pulse signal
to one input terminal of a second selector 55. The
reference numeral 55 designates a second selector which
receives a switching signal L7 from the second system
controller 56 and transmits the jump pulse signal from
the jump pulse'generating circuit 54 and the tracking
control signal from the tracking control circuit 219 to
the driving circuit 220. The reference numeral 56
designates a second system controller which receives an

address signal from the second address reproducing
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converts tBe Icigletniitnsg@ ,a theotfd réet eellleartod (23 the Hwmpaailiseon

cal cul ati on neans cal cul ates the scanning position of the |ight beamon the
basi s of the igeaeraftiogt cdrcsiigndld easad theomedend sgleatsie &S5 on si gnal by
the identification signal reading neans and the result of judgenent by the
j udgnent neangegPecdiNedher t he currently traced track is a groove
recording track or whether the ‘currently traced track is a4*$¥irecording

track. Accordlng to a 33@@n§ﬁra§§@€€ e E S ORI}

ded l, f t d whi.ch d |l and
Pormed spiral B S6rLBSH BRIPVEal i 9on 2a h %?ek"% e et SRR T ecor di ng
tracks, sgpd 8'2&518% Nher %rcb%lmﬁc%ﬁ]:g' ent | ?" g@tc‘lrﬂ:”é & d are

i dent i fi cation Si g areas i on S|gnals |nclud|ng

i nformation cgpe thgg pggbhgogg Q”s%%%QIOEb&ﬂ%k i nformation recording

mediumare forned in a vance by changes in physical shape of said disk

substrate; and infornmatifanFsigInal, @heagewairehcer aulerEad s3eRRIAgHates oM
said identification signal areas and in which information signal’s are

recorded by iebadak pbretibhsa hngh62heavnvekeportioaisd | Gedorddiedf i on
signals are recorded by nodul ating a width of said grooves; and
track numbers are assigned to respective tracks so that
15 the tracks are numbered through the concave and convex
portions at intervals of one rotation. A beam spot
rotates to perform tracing clockwise from the inner
circumferential side to the outer circumferential side so
that recording track numbers are represented by T, T+1,
20 T+2, T+3 and T+4 in the drawing. One rotation of each
track is divided into N sectors so that sector numbers of
from No. 1 to No. N are assigned to the N sectors.
Because the recording tracks are shaped like a helical
coil, the concave portions are formed so that sector No.
25 N of track No. T is connected to sector No. 1 of track
No. T+2. Further, the convex portions are formed so that

sector No. N of track No. T+1 is connected to sector No.

1 of track No. T+3. These recording track numbers and



AW ALIMUL LT W Vo LTl D bivViey Bie diLtiiySew VUL Lddlew

wherein top pesidilaansy of said identification signals between said grooves
adj acent to each other are nmade to agree, in at |east one portion of said
optical information recaidi nGAEE WNsthir-tinsl ivikew fHraaidctot Sformat
preferably in an identification signal is formed of a Gray code only one
bit of which ofartdes firsthepgtimalofdisk dubst ilnutthes lhmstwilk@y Mbhe XBan -
count -up. Preferably, each one of said identification signal areas and said
i nformati on sivgrgle digestion gepesentisald yrdackadineghiiame andkeLha sai d
optical information recording nmedium Another optical information

recor di ng/ r epOBGAtNG iRFFa HTRS td FEPFF SR th@ PHedde Fadimse G4 xae o or

récording/reprqducin [ er asi an i nformat,i sjignal on/from an opti cal
i nformati &9 r &GRdi n%hﬁed‘i a’l‘lﬁ&ﬁaé 1%2)e e el SBRE present

roma [ight So0FERIAos Pelyr UIRE CFIGEDr o ARt 1 7 AT | Bh
r ecordi g medum; o ale WondSlRC ol sTRANS bl 79054 1729 Iekfvgt ed i ght of
portions. The reference numerals 76, 77, 78 and 79
designate main information signal portions for recording
15 digitalized information signals such as audio signals,
video signals, etc.; and 80, 81 and 82, identification
signal portions provided on concave portions. Areas 89
and 90 which are provided on convex recording tracks so
as to be radially adjacent to these identification signal
20 portions are provided as blank areas where nothing is
recorded. Identification signal portions are disposed
before the main information signal portions respectively,
so that a combination of one identification signal
portion and one main information signal portion forms one
25 sector. Fig. 4B shows an identification signal portion
which is enlarged in the track direction. 1In the

drawing, the reference numerals 83, 84 and 85 designate

address areas in which pre-pits or the like are formed in
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| i ght beansfrostaasd théi saliréssoapehsoarectorfleddonite b abdchoe
outputting a light detection signal; and an identification signal

readi ng neanportions,rtaackgnuabersehhi theaaddnessgaakabr ares pidkledght
detection signal output fromsaid |ight detection neans; wherein said

i denti fi cati owp skjharnataly ngoneantorbadsepnesenhedf byali of+2i,gf4ak .f.rom
said |light detection signal anplitude- nodul ated by changes in the w dth of
the groove orSe@her wheRbexss dcapghe debined seahhahgtha sAmPJ¥AdLe| d6ti on
signal area. The above apparatus preferably further conprises a tracking
error detectiFhVERahe FRT1ybtBcRIIRCERE ?ﬂgF?ﬁﬁtioﬂhﬁfggf§FFP58tion of the

guantity light in_ t directiopn,crossing tracks. upon a |jght beam .
reflectedfén ?ﬁh@fﬁ#%cgg’igfo? tQ%ﬁd?%ﬁ%?%Fﬁggﬁﬁﬁku%feﬁﬁdwthbuFFan a
tracking errog, si | o | t | [ Lgn, .a ror

det ecting ned%§§¢%$g%d%%% %H%gggfféﬁﬂég%t%@?#%%gpgﬁéégmﬁgngghggt?écking
error signal Jgibeuppded PreUshralaLriis eahg! i PRRLLR Vo VB YRa 120
outputting a se%on defection pul se en the tracking error sfgnal 1's bel ow
a predet erm negbéRdeshol phaepandve oal e&chVofl €né@ b1aRk Keagsi 865cenni ng on
an identification signal in a recording track of a | and portion, whereby
the identifi carid 088 si§nedud Eatkh NchSERABgERr d£CéE&cRNOE dERE| Adasésen si gnal

decoded froma read signal in
15 areas 83, 84 and 85. The address areas 83, 84 and 85 and

the blank areas 86, 87 and 88 are arranged alternately
correspondingly to the concave portions. Fig. 4C is a
structural view of the inside of each address area. One
address area is composed of a sector mark block, a sync
20 pattern block, an address mark block, a track number
block, and a sector number block. The respective blocks
function as follows.
1) Sector mark: This block shows the head of a
sector.
25 2) Sync pattern: This block generates address data
reproduction clock pulses.
3) Address mark: This block shows the start of

address data.
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accor dancesw efuabezédr sh ang seeevdsdetection pul ses while a |light beamis
scanning on the identification signal in a recording track of Substitute
sheet 19 May 1998 -22- HoWwahd getectnidentiliécabidve saghadsr ani aheof the
optical information recording nedium according to the present invention,

not only the sfgtaroformat shownnénvEigscohdi g #Fawiidli bendescaibed n
accordance with_the identification signal but the head positions of

i denti ficati ofeiP¥nal Eign éﬁjaéeﬁtdQFéb&@dr§E€P8FH§aﬂrHéE§ 8fe@Rade to

coincide with, each gbher Accorﬂ nﬁl¥ even Ee | and recordlng B%ack IS
subj ected to THERRLIFHGRFLPROALGRRY PRETHORAFIPYLIRRYEP: EdTr 0%4Bhat L groove

BRIEU: R R e e
L ot oFSTL P984 BenkAOcRSD 0000 Hoppkaus ! b ey bnachanoe
of identificatige shersl 8 HesR" €88t BrEE88VEoheER! HhAJconcave
portions. In Fig. 5B, the diagram (1) is a timing chart
in the case where the concave portion 71 is traced, the
15 diagram (2) is a timing chart in the case where the
convex portion 72 is traced, the diagram (3) is a timing
chart in the case where the concave portion 73 is traced,
the diagram (4) is a timing chart in the case where the
convex portion 74 is traced, and the diagram (5) is a
20 timing chart in the case where the concave portion 75 is
traced. In Fig. 5B, the transversal axis represents
time, and the longitudinal axis represents the amplitude
of the reproducing signal. The broken lines between
Figs. 5A and 5B show correspondence between position and
25 time. In the drawings, data (track number and sector
number) in the address portions 83, 84 and 85 are
replaced by Al, Bl and A2, respectively.

In the concave portions 71 and 75, a beam spot
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tracks. 5EVeRotf peddiirnd aidcimesicgnale iatdasac ented rék lesrteavpedli 1 er ent
val ues respectively, error in reading of the identification signal in the

| and recor di nghier 3edconke haid weerthes imien tifrigrrt itdrars igra bhiportceored ngl v,
the value of the correct identification signal can be inferred easily. In
the optical i therehy ceprecwat rg/ reisdnsdisciBly afEhamusin tHhe ghlagray
inverting nmeans inverts the reproducing signal only when the |jght beam
traces a | and (Bdcor & 1$§-anadc IcOmRENETd: qbr?@’if{%’ntﬁq‘?%é%}}%rﬁ%ar’b‘?ﬂa‘% r%gdi ng
means decodes the identification signal on.the basis, of

3 he polarity.
rgr}]{\er, t{\et trleafé-lﬁqﬁj-;@r _rldrgfﬁ}at“lé’@tli | F G P c@é?ﬁ#cﬁﬁlﬁ% of the
I'g quantity distribution of t I ght .b f f | cal
disk in t H'@l diqr?\?tv]i&?n SqEHES a?c#&gleo%%tee%ging q-‘a}{neg(\%eﬁ%q'bu @5%'[ tra %Sa
error signal. i t h ' m_Rer, | e sfdeati
signal in a Igr?&’vreeg' rediagigd erqja}{:lg g%grc{%é%%&%gtne{%%b%%s ou{%étzﬁcg It(r)lg

first det eCtig:%f@iJr%% i re-*g%g{h %(gdr@{ﬂ'n.g I AheSiYr iaAd) GBA t-han

a predetermn positive t d an on the other hand, the error bit

detecting MeangARIdniRiS gt it oY dfieadd QN rylinetin dqmpdndmk t he
identification signal reading means when the tracking error signal is
snmal | er than FepredRicidrifies rgalblenk msh@d.oflfhehe distentifitatiosi gnal

reading 15 signal portion even if the beam spot traces the blank

area 89, but address signals Al and Bl based on pre-pits
of the address areas 83 and 84 of the adjacent concave
portions 71 and 73 are reproduced as crosstalk as shown
in the diagram (2). Hereinafter, these components are

.20 referred to as "crosstalk components". Because the
address areas of the adjacént concave portions are
arranged alternately, the crosstalk component from the
address area 83 and the crosstalk component from the
address area 84 are reproduced while separated with

25 respect to time. The amplitude of these crosstalk
signals is made smaller than the amplitude of signals

reproduced in the case where the beam spot traces the

address areas 83 and 85. Further, because there is no
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19 May 1998 -iLFimiMRanNEd AHELWasd [f @y ddifitest HdMeLdePr DHusd Nnghast gnal

I n accordance with the first and second detection pulse signals to thereby

generate a caddziss dariuds Gl iamd APl . thie additexs tareds e84 nid agpect of

the present invention there is provided an apparatus for producing an

ori gi nal di sladeoirefporodiunedn adi skeandidllad e Adfcardigg ixal tradlo roertlbenrs

recordi ng nmedi um havi ng grooves and | ands forned spirally or concentrically

on a di sk suleft cencayied pesddons adjacant P the fOnvex poekion can ikm

si gnal ar eas in which identification signals, including positional

i nfor mati on &EWob¥edetecidnghddesp %1']?1 HigPa Sy shdgrorth&i d di sk

substrate,, and i nf ormation siqgnal areas . n which information signals are

¢ ecor ded Wy AR RTRTRAD 9 AT BN AT T AT PR G S

bei ng arrang i hfi.cati ' I groove
0pd 30 110A0 1 UE | Ge,C Betihutelihe Cs%rc;ftJ ag{ég@:%xo %

and | and paif,” thé Tespectiveé gropvé an _ ng a “t'o "each ot her
2Pgs§?n5h?tecor ! %&tﬁpé&&g&?gﬁ%&ggﬁyﬁsix%g&(%lagﬁg:égd}o%é\}g, gj'rl{fa%né, sai d
apparatus COompmbar"$f the convex portion can be known directly from
the sector numbers of concave portions adjacent to the
15 convex portion. Assuming now that the track numbers of
thes tracks 71, 72, 73, 74 and 75 in Fig. S5A are T, T+1,
T+i, T+3 and T+4 respectively, then the track numbers
recorded as pre-pits in the address areas 83, 84 and 85
are T, T+2 and T+4 respectively. When the beam spot
20 traces the concave portions 71, 73 and 75, track numbers
stored in the address areas thereof are reproduced
directly. On the other hand, when the beam spot traces
the convex portion 72, track numbers T and T+2 stored in
address areas adjacent to the address area of the convex
25 portion 72 are reproduced as crosstalk components.
Accordingly, by averaging the numbers according to the

arithmetic operation {T+(T+2)}/2, the correct track

number T+1 can be obtained.
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a radi al beam spuicelfaisyenor ahdngefleadioh bfamhealasevebegang thears- f or
converging said radial beamso as to forma beam spot on said

di sk-substrat effomnang ocargied| odtskn thei gamnei magnert gsmidultae aonvears
for nmodulating the intensity of said radial beam correspondingly to an

i nput identifitienah appanatugndthel dghaided| descoapkdansofothdisspl aci ng
the direction of said radial beadamto thereby displace said beam spot by a
predet er m ned ¥PBREREYS| WilhebBi PREELBR PRESSPAY EBEoPALRG WheERs thds e
said beamspot is witin i cation signal . Acc rdingFto a ninth

sai.d_identi .
aepect of & ho BPBREREE Y8 RLRRFREE oEFORGF BT, BRAVAR{BRAAPEECFBRS
productng 28, SEAREh, hal 8, abPREER SR hakrRLRal A sPheBRBBLeT)
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operation"), will be described below.
When a recording/reproducing start address is
15 designated, the second system controller 56 judges by
reference to an address map or the like whether the
sector of the designated address exists in a convex
portion or whether the sector exists in a concave
portion. When the sector of the designated address
20 exists in a convex portion, the polarity of an input
signal to the first polarity inverting circuit 50 is
inverted through the control signal L4 so that the
polarity-inverted signal is outputted from the first
polarity invertiné circuit 50. When the sector of the
25 designated address exists in a convex portion, the
polarity of a signal is not changed so that the signal is
outputted directly. At the same time, the second system

controller 56 gives the control signal L5 to the first
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si gnal s bet weeonsave poptiesn, adpdcthé lLatearhoatpet asecusedeast ahagree in
at | east one area of said optical information recordi ng nedium said
appar at us conprpetngounceavhen bhansectpreoforhgedesignaged mddiraissbeam a
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there is 226 is made to drive the traverse motor 227 through the
15 control signal L2 to thereby move the optical head 216
near to a track in which the target address exists. This
operation is called "rough seek". For example, this |
movement is carried out on the basis of comparison
between the number of tracks preliminarily calculated
20 from difference between the address value before the
movement and the target address value and the number of
traverse tracks obtained from the tracking error signal
during the movement. Then, the tracking control circuit
219 is made to turn on through the control signal L1 to
25 thereby control the beam spot to perform tracing on the
convex or concave portion. When the tracking leading-in
is completed, the output currents of the light-receiving

portions 214a and 214b are subjected to I~V conversion
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irradiation with a |light beam said identification signals being recorded

by modul ati ng peidin Gavel sk sHating (oD f0dddress ofigmal feemtthécation
siqgnal s between said grooves adjacent to each other are made to agree in at
| east one ld4r eaxeyrohickdpid ital compomrerst itan & etiayikaly sdbghaln wisedela pgar at us
conpri si ng: Substitute sheet 19 May 1998 - 25- a radial beam source for
generating a rthéi didstargeleatnw &jiis nesteh+d cdekiorexrtheigdbaital adi al
beamto forma beam spot on said di sk-substrate form ng original disk
signal to the second address reproducing circuit 53
through the control signal L5 given by the second system
controller 56. The second address reproducing circuit 53
15 decodes address data from the digital and delivers the
address data to the second system controller 56.
Thereafter, the second system controller 56 performs
control while regarding the address data as a current
address value.
20 On the other hand, in the case where the beam
spot traces a convex recording track, the second waveform
shaping circuit 51 performs waveform shaping of an
address signal from the reproduced crosstalk component to
a digital signal whereafter the first selector 52 is made
25 to deliver the digital signal to the second address
reproducing circuit 53 through the control signal LS

given by the second system controller 56. Because the

second waveform shaping circuit 51 performs waveform
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Fig. 2is a dﬁa aga%w dder&oD TSt £ Pim Ok nd aaafésspaaﬁal

i nfornmation recor epro ucl ng apparatus; Fig. 3 is a plan view show ng

the configur %ﬂ@%l@ré@ﬁ@éﬁ'ﬂﬂridﬁ%%éxﬂti@? onh rehe Opasiel ofli 6he Figs. 4A
to 4C are views for explaining a sector format in the first optical disk;

Figs. 5A0 anthrfdht dddréss dedRié £d Thdt UL Jrad deseribed abave, the
i dentification signal portion of the first optical - 26 - 1 disk and a
timng chart sdcend egyscknicontsrghker t hereeteives two address values
(Al and Bl in the diagram (2) in Fig. 5B or Bl and A2 in
the diagram (4) in Fig. 5B) from the second address
reproducing circuit 53, calculates the number of a track
15 between tracks designated by the two address values on
the basis of the two address values and determines a
current address value as well as a sector number common
to the two.
The second system controller 56 compares the
20 current address value with the target address value.
When the difference between the current address value and
the target address value is not smaller than one track,
the second system éontroller 56 makes the second selector
55 connect the output of the jump pulse generating
25 circuit 54 to the input of the driving circuit 220
through the control signal L7 again. Then, the second
system controller 56 gives the number of tracks to be

jumped to the jump pulse generating circuit 54 through



Dy periorm jumping O the set number OI tracks. 1hls 1s

porti on | anBEhePieBoar nERE et { ﬁﬁg?{. Bhe"splecardh 4k SrECa St B chart
of a5 repr ot p0chL08gkn| BEREOLaEGs nbSrA-Bbeck dbayr emshauen0 (he

configu- ration of second bpticar ormation~recordin repro i ng

appar atus; Fi Eéad,%gﬁﬂﬂ $8 ﬁéﬁf&tﬁéﬁ Eertﬁael éha' earitanéoaa&mlsevaflu@' ay
code used in a second optical disk; Figs. 9A and 9B are views for

expl ai ning a gecdetetbedbhgaint heASEéQ“dhépbéﬁﬂﬂ sgoskrebiches tha and | 0B
are views show ng the relation between pit arrangenent on a concave portion
and 15 reproduarggtssgotbrwayethenronathencafethbedésk,beamigformhtions a
convex portion in an address area of the second optical disk; Figs. 11A and
11B are vi@wssignalxpsarecaygdadGayorodepueduced fnemstbentaspeitcal di sk
and an addition 20 Gay code based on crosstalk; Figs. 12A to 12D are vi ews
f or explainin@eétﬂéra%éaﬁﬁFEQréfa@?ay theetarget sector in the same

manner as shown in the description of the prior art in
Fig. 40.
At the time of recording, the second system

15 controller 56 controls the recording operation timing of
the recording signal processing circuit 229 and the LD
driving circuit 231 through the control signal L3 to
prevent recording of main information signals or the like
on the blank areas 86, 87, 88, 89 and 90 shown in Fig.

20 4B.

As descfibed above, according to the optical
information recording/reproducing apparatus in this
embodiment, the address areas 83 and 84 arranged on the
concave recording tracks 71 and 73 are shifted so as not

25 to be adjacent to each other in the track-crossing direc-
tion. Accordingly, in the case where the beam spot 70
traces the convex recording track 72, crosstalk

components of two identification signals in a detection
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portion in the 't

ptica a eam spo is a view

showi ng the s{fucyUrBefiuse addfesslinf6ehationt EafikBel BrtASnbli 5H eRbi cal
disk; Fig. 16 1S a view showng a sector format in the third optical disk;

BYPsK FoeGrainghevadtRs | hehdtcosli gohshvenanl gehteparts in an

Fig. 17 is a
appar at us of
of “an acousti
third opti cal
struct ur el ®f

15

20

25

producing the third optical disk; Fig. 18 is a structural view
recopdingl tedekent itisks possbblappar ibue afldpesduaregst he
di sk; 10 Fig. 19 is a schematic view show ng the

omlyrih mghe reehcave w@cthdingnbvackeninoprder to reduce
the number of processes for producing an optical disk.
Furthermore, because main information signals or the like
are not recorded in the blank areas 86, 87, 88, 89 and 90
at the time of recording, unnecessary recording signals
are prevented from mixing as noise in the crosstalk
component of the reproduced identification signal.
Accordingly, accuracy in reading address information can
be improved.

Although this embodiment shows the case where
address areas are arranged in concave recording tracks,
it is to be understood that the same effect can be
obtained in the case where address areas are arranged in
convex recording tracks.

Although this embodiment shows a seeking opera-
tion in which the second system controller 56 selects the
polarity of the output of the first polarity inverting
circuit 50 at the time of starting of seeking on the

basis of judgment as to whether the destination of
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ion of a third optical information recording/ reproducing

ration of a fourth optical information recording/

25 is an explanatory view showi ng a tracking error signal
Madiee e sipashotthe taxget recording track directly if

the second system controller 56 performs rough seeking

and fine seeking without changing the polarity of the

output of the first polarity inverting circuit 50. 1In

the latter case, the second system controller 56 performs

rough seeking and fine seeking without changing the

polarity of the output of the first polarity inverting

circuit 50 to thereby make the beam spot reach a record-

ing track adjacent to the target recording track. Then,

the polarity of the output of the first polarity

inverting circuit 50 is inverted and, at the same time, a

driving pulse signal corresponding to track jumping of

the beam spot by the width of 1/2 of the guide groove

pitch is generated from the jump pulse generating circuit

54

to the driving circuit 220. Such 1/2 track jumping

can be substantially realized by using the 1 track

jumping method employed in the conventional optical disk.

That is, such 1/2 track jumping can be substantially

realized by the same method as Bang-Bang control using
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vi ew show ng EQEk?ngoégékgﬂﬁbnr§E3E59Q128tW% “a@rﬁe%' qfﬁiove the

i dentification si in a convex recor {FacK he Tourt
optical disk ﬁﬁﬂb@rbsi‘”k%QQ[ersE' Qra@?cs' Sta%h%“lt%h%e@fp':%‘&g\ﬂ @i ot her
exanpl e of 'the fourth optical disk Is atimng chart

for expl ai ni ngahhBeSheHsh¥ea aEcaraeéqydbagtha%c& mgm&t-fs%reean‘@{aawm@ of
the fourth optical disk and the operation of the fourth optical information

recor di ng/ r epppérathgnappar beuprovidedthe di sk; 15 Fig. 29 is a
bl ock di agram showi ng the configu- ration of nain bl ocks for detection of
an identilDcation signahlthougbt hbiserirbddimentoshbiwe fther casepwheale

i nformati on recordi ng/ reproduci ng apparatus; Fig. 30 is an enl arged pl an
view of the 2Prerpitstgrefnan faspeff paathgnbéagkaarsélst 86n 87 anct 188

enbodi nent of the fourth optical disk;
as shown in Fig. 5A, the present invention can be applied

to the case where the same pre-pit pattern as that of an
adjacent address area on the inner or outer circumferen-

15 tial side is formed. Fig. 6A is a detailed structural
view showing the vicinity of an identification signal
portion of such a second optical disk. In the drawing,
the reference numerals 71, 73 and 75 designate concave
portions; 72 and 74, convex portions; 76 and 77, main

20 information signal portions; 80, an identification signal
portion; 89 and 90, blank areas; and 83, 84 and 85,
address areas. These parts are substantially equivalent
to the parts designated by reference numerals in Fig. 5A.
The reference numerals 91, 92 and 93 designate address

25 areas constituted by pre-pits. The pit pattern of each
of the address areas 91, 92 and 93 is the same as the pit
pattern of an adjacent addresé area on the disk inner

circumferential side (the upper side in the drawing).
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signal portion in a fif h a view for

expl ai ning a g%ﬁigg L reled %ﬁef&@ﬁﬂ%éﬁgg%ﬁ%f'gtféé‘&%e%m@?ﬁ ,ghdt !

optical disk; are views for alning t

reason why t%ﬂé&%iééﬁé\iéﬁ\. sighatids OB aneddidgtde coyvex gecording
track of the fifth optical disk; Fig. 34 is a bl ock™ di agram show ng the

configu- ratiwimidg EHdrPain Sthe) cHs& PRAtERé Ushé OtomtHEwI Chagtite P1Lfisth
optical disk; Fig. 35 is a view show ng the | ocus of a fine beam spot at
the tinme of prmxheri, ctheofdidgransk2) nis he Gpmatcsact jmodvei cgséhe fifth
optical disk; Fig. 36 is a block diagram showi ng the configu- 10 ration of
mai n par tlf ofwhers filte opanvee porwiomtTdris traced, the diagram (3) is

a timing chart in the case where the concave portion 73
is traced, the diagram (4) is a timing chart in the case
where the convex portion 74 is traced, and the diagram
(5) is a timing chart in the case where the concave

15 portion 75 is traced. 1In Fig. 5B, the transversal axis
represents time, and the longitudinal axis represents the
amplitude of the reproducing signal. The broken lines
between Figs. 6A and 6B show correspondence between
position and time. In the concave portion 71, a beam

20 spot performs tracing on the address areas 83 and 91 to
thereby reproduce addresses Al and A2 as shown in the
diagram (1). In the concave portion 73, a beam spot
performs tracing on the address areas 92 and 84 to
thereby reproduce addresses Al and Bl as shown in the

25 diagram (3). In the concave portion 75, a beam spot
performs tracing on the address areas 85 and 93 to
thereby reproduce addresses A2 and Bl as shown in the

diagram (5). As described above, in these recording
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for explain- idWirdde dre8ON8IMend P2 N6f ytival semeopiecpatherhe(h)farsit can
be obtained in the optical information recording/ 20 reproduci ng appar at us;

Fig. 39 is amerdangebdipecopeste veoviens fol andl 23 nhdjaceptcbhergtpati on of

an optical disk used as a conventional optical disk; Fig. 40 is_a bl ock
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optical area 92. Accordingly, the amplitude of the reproducing
signal is also doubled as shown in the diagram (2) in
Fig. 6B. This is very effective for improvement of
accuracy in detection of address signals. In the second

15 half of the blank area 89, bit patterns of the two
adjacent address areas 91 and 84 are different from each
other (BO and Bl), so that the reproducing signal
synthesized from crosstalk components obtained from the
two adjacent address areas 91 and 84 respectively is made

20 error. This signal is not used as an address signal.
Like the case of the convex portion 72, in the case of
the-convex portion 74, the address value Bl of adjacent
address areas 84 and 90 is reproduced as an address
signal. Accordingly, the track numbers of two adjacent

25 concave portions can be known by detecting these address
signals, so that the track number of the currently traced

convex portion can be calculated. Assuming now that the

track numbers of the tracks 71, 72, 73, 74 and 75 in



beam spot traces the concave portion 71, the track
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bot h i :
gg?.inlcpn?exnﬂﬁkﬁ¥ﬁiﬂ§ FPGCE@@rEESCRFﬁ?FéﬁF%P #ﬁErﬁﬁﬁﬁgﬁﬁE EEQE%?$ENTS
ical informati i ngl dyci '
enbod ment s of hgfb$§§2§€éPﬁe%% B pPRone RBEkAh, 2aBBEREE ML et erence
o the drawi ngs. ln. o} ' LRLI ofpRedi ; '
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optical disk, and a constant angul ar vel oci heréinafter referred to as

"CAV') control,s¥Rt REmberUeedanspanoBrhifal . di Wehotaki bgamospbel system
Fig. 1 is a plan view of a first optical disk 15 according to the present

i nventi onygl neiheedr eMbngonthder pbeteone7aymenel tradiksngnbees aff ithet
optical disk; 2, 4 and 6, concave recording tracks (hereinafter referred to
as "concave paddiress"yignaisi tot bd bgpgyoddeedr avecd+lannd3exmers inc diveex
recording tracks (hereinafter referred to 20 as_"convex portions")
constituted bfirsyi and secemdnhalves respectively. Hence, T+1 is

employed as the track number directly. By the above

method, correct address signals, particularly, track

15 numbers, can be obtained also in the concave portion 73,

the convex portion 74 and the concave portion 75.

A second optical information recording/
reproducing apparatus according to the present invention
will be described below. Fig. 7 is a block diagram of

20 the optical information recording/reproducing apparatus.
In the drawing, the reference numeral 210 designates a
semiconductor laser; 211, a collimator lens; 212, a half
mirror; 213, an objective lens; 214, a photo detector;
214a and 214b, light-receiving portions thereof; 215, an

25 actuator; 216, an optical head; 217, a differential
amplifier; 218, a low pass filter (LPF); 219, a tracking

control circuit; 220, a driving circuit; 221, an addition

amplifier; 222, a high pass filter (HPF); 224, a
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recor di ng/ reproduci ng apparatus according to the present iI'nvention. 1n the
drawi ng, the rafi@RnarGe 223 NanEids QeI Gdisdaind (Sitraptid cadq digk using
concave portions and convex portions as recording tracks; and 41, a
recordi ng trackmp pullse igentiratfinigc dirdiutik ;4@nd55, a sk¥cond selector.
identification signal is prelimnarily fornmed only in the concave portions.
The ref er ence Theser @ar2E0 ades isgrpstten td addry cdmduleamrtd aserstizhienta
collimator lens; 212, a half mrror; 213, an objective lens; 214, a photo
detector; 5 2Paxtsne@f2the optdialr aesiondiggd/aeprninaing amparansis an
actuator; 216, an optical head; 217, a differential anplifier; 218, a | ow
pass filtéQ (BPEPrding te tthec filxstc smbodimente gf the@resent AneRt rcuit ;
221, an additiqn anplifier; 222, .a hi.gh ss filter (HPF): 223, a first 10
wavef or m shapith§ c FREHTY 17 &?'azrepﬁgﬁﬁp 18ﬁl§Pgﬁﬁégre ce numerals

given to the constituent parts of the apparatus are given
to these parts for omission of detailed description.
The structure of portions different from

15 portions in Fig. 2 will be described below. The refer-
ence numeral 100 designates a second optical disk using
Gray code as track number in the identification signal
portion. The reference numeral 101 designates a
recording track of the second optical disk 100. The

20 reference numeral 102 designates a fourth waveform
shaping circuit which receives an output signal from the
HPF 222 and gives a digital signal to a Gray code decod-
ing circuit. The reference numeral 103 designates a Gray
code decoding circuit which receives the digital signal

25 from the fourth waveform shaping circuit 102 and a
control signal L8 from a third system controller and
gives address data to the third system controller. The

reference numeral 104 designates a fifth waveform shaping
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228, a spindle tor a recording- signal processi I rcul 230

ext er nal 'npUioEeéﬁhn§|coﬁ@%olagléﬁhﬂrbﬁ'EQoﬁ'EﬁH'Ehl§ads %eman output 15
termnal. These parts are substanfially simlar to constifuent parts of a
conventional ephteelléegcand getescpdadussngatapabatie thowd sskies 40.
Accordingly, reference nunerals given to the constituent parts of the
conventi onal epptrallerareTheveefepehbesaumarald 106 désdgnasiesnaofthdetai | ed
description. The structure of portions different fromportions in Fig. 13
will be descréyetenerontrahderetbichcrenaireal agdraesi ghgnedsafriomsthe
polarity invert- ing circuit which receives a control nal L4 froma 25
first sys%%n1Gﬁ%Yr%?@%rd€€°@hGGtFaﬁ§ﬁiﬁslﬁ3t€§€th§ é¢¢é21§ﬂgﬁ§PYbGP§§tted
fromthe LPF o the tracking_control circuit 219. Wt pect to the
bolari ty for SPSRRERG CHRERGF. PP RBQAGSEREACPREEOL, BLRPAGS) L3a: 5671 n i o

L3, L4, L6, L7 and L8 to the tracking control circuit

219, the traverse control circuit 226, the LD driving
circuit 231, the first polarity inverting circuit 50, the

15 jump pulse generating circuit 54, the second selector 55,
the Gray code decoding'circuit 103 and the addition Gray
code decoding circuit 105 respectively. As is obvious
from the above configuration, this embodiment is
characterized in that so-called Gray code patterns are

20 used as identification signals arranged on the second
optical disk 100.

Gray code patterns used in the optical disk 100
will be described with reference to the drawings. Figs.
8A and 8B show an example of Gray code patterns adapted

25 to track numbers. 1In this example, 16 kinds of 9-bit
unit patterns from 1 to 16 are set as Gray code patterns
and assigned for track numbers so that a series of

patterns is repeated every 16 tracks. Fig. 8A shows a
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error signal 1S Inputte racki ng control circuit 9 directly from

the differentdmlaiaiey iﬁf} SFedd 1P Wh& £ 0 iife Patterdd| B i kg . THR, _
reference 5 nuneral 51 designates a second waveform shaping circuit which

recei ves hi giad riequanelouwp nhaie e AfravingBpttion santds foDmpabeetis 222
and gives a digital signal to the other input termnal of a first selector
52. The ref eriencthanaoireati Ze’l digsithedt ashe Bit gossict vt gin wme hofiOunitcei ves
a control signal L5 froma second systemcontroller 56 and transnits

out puts of trattierns ofd akiagentvraaismakvgyshEchanges tky 2ome aghasnel o a
second address reproducing circuit 53. The reference nuneral 53 designates

a second lddhids Gasmakadt i eithaikituRadtemn inddie ther Wirtal signal

fromthe first selecto 2 angd, gi ves .addr.ess data to a second system
control | er 5EAEHEFT @ff{artg}?cé‘cfl?%ﬁ"’ﬁ:l S2ck&i gnates a j unp pul se gener at -

L0, CLyPul gulch Tecentes Aol 3 U SLET S, SEPTE o
second Selecﬁ@éé@ibedﬂﬂ%low more in detail. Figs. 9A and 9B are
structural views of a sector in the second optical disk
15 100 in this embodiment. In the drawings, the reference
numeral 70 designates the directioh of tracing of the
beam spot. The reference numerals 111, 113 and 115
designate concave portions; 112 and 114, convex portions;
116, 117, 118 and 119, main infofmation signal portions;
20 120, 121 and 122, identification signal portions; and 126
and 127, blank areas. Because this structure is equiva-
lent to the sector structure in the first embodiment
shown in Figs. 4A to 4C, the detailed description thereof
will be omitted. The reference numerals 128, 129 and 130
25 designate address areas formed on the concave portions
111, 113 and 115 and having the same structure as shown
in Fig. 4C. Track numbers and sector numbers are

expressed by Gray code patterns shown in Figs. 8A and 8B.



the beam spot performs tracing on the address areas 128,
reference nuneral 55 designates a secqQnd sel ector which receives a

swi t chi ng i g anA hifndireddaoitP o 1ol SIS RS r3PCHPES the
junp pul se signal fromthe ju pulj se generati ci.rcuit, 54 and the

Aok ng 25 T GV FRHLE AN ATy AR MRS 418 SPEEOT he
driving circuyi 20. T fer.en ral_ 56, _desi t ond,,syst em
controller M%H%P%Fécéﬁe%%gd%r?eé%d%%%%%g%&%a S fcracflmﬂ%er}'ae%e%oonaéaddr g%%é/

repr oduci ng 335 [ ' A \Ey Guu nundhad to L7 to the
tracking _contG_rrglﬁ%Ordcj?uslctJf;LlE&ﬁe trae\%ler se contt{réé% circul tsdlél%SG the LD
driving circ rédbcdd @ et C¥ndidited GRftlo RFEHEESI RS- dddf WinadP cdds
polarity inverting 5 circuit 50, the first” selector 52, the.junp pul se
generati @ CithGduighS4 Tohvidis it aablechaliny rimd8s pactinel Yikdhe On
structure of the first optical disk will be described below. Fig. 3 is a
pl an vi ew shahengthlesr hand, at the time of reproduction on the convex

portions 112 and 114, the beam spot performs tracing on
the blank areas 126 and 127 but signals recorded in
address areas on the opposite sides of the blank areas

15 are reproduced as crosstalk in the same manner as
described above in the first embodiment. In this case,
the relation between crosstalk signal and pit arrangement
of address areas on opposite sides is as shown in Figs.
10A and 10B. Figs. 10A and 10B are views showing the

20 relation between pit arrangement on concave portions and
reproducing signal waveform in the case where the beam
spot traces a convex portion. Fig. 10A is a view of
arrangement of pits, and Fig. 10B is a graph view of
reproducing signal waveform. In Fig. 10A, the reference

25 numerals 131, 132, 133 and 134 designate pre-pits set as
identification signals on concave portions in advance.
The reference numerals 135 and 137 designate concave

portions; and 136, a convex portion. In Fig. 10B, the



recording/reproducing apparatus in this embodiment uses

10 struct ding tracks, Figs. .4A to 4C tructural yi fa
sector forim CATnEREEOS! PREPEFE: LcadiEnEr o 8CBEPoRLt BRSodBave
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pert orm i aci R0 SSckoR ek FhavEhort Bnarrargehrs, OF PEbAPY PbELERES e,

circunferentigh Spg6sHeet Bdlie5c68r 6h8UcbhdEk PUFREHA BBeclgBsegeayed by T,
T+1, 20 T+2, T+3 and T+4 in the drawing. One fotation of each track is

di vided into MhtecthesfedloRbhgSEitee oasbets thef caseNeheteta Ppat N are
assigned to the N sectors. Because the recording tracks are shaped |like a
hel i cal c0l ,exhetsoinaskthert obnthareohcavedpsotibngs ercoppollbte?25 N of
track No. T is connected to sector No. 1 of track No. T+2. Further, the
convex porti oftdes cof othedcenvekaposbionrasiorepresentadkbXopogitips A
connected to sector No, 1 of track No. T+3. These recording track nunbers
and and position B in Fig. 10B; the case where pits exist in
the opposite sides as represented by position C in Fig.
10B; and the case where there is no pit on the opposite
15 sides as represented by position D in Fig. 10B. When the
beam spot is on the convex portion between the concave
portions in the respective cases, the quantity of
reproduced light is as shown in Fig. 10B. Assuming now
that the quantity of light reproduced in position D in
20 which there is no pit on the opposite sides is regarded
as a reference V,, then the quantity of reprodﬁced light
in positions A and B is reduced by @ as shown in Fig. 10B
because of scattering of the beam caused by the pit of
the adjacent concave portion whereas the quantity of
25 reproduced light in position C is reduced by B larger
than o because of scattering of the beam caused by the

pits of the twd'adjacent concave portions. Accordingly,

if a level lower by «/2 than V, is used as a threshold for
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as descri bed adbove. Because the optical disk in thi's enbodi nent uses a CAV

system as desgieazedhaey dn FaWNdaA0 ¢avieeipife pAadrilsS duntnatt rg1gex on | i nes
5 radially. Fig. 4Ais a structural view of a sector format of the first

opti cal di sk sé@tomns,t Hdhedrsammmag, i onh @ ignals based ondiomydstalk ey esksd s a
track direction, and the longitudinal direction represents a disk radius
direc- 10 ti e@quaith&or ong @fcd&heupniglinad ddgngiates Bedaaan SRAtarsici ng
direction. The reference nunerals 71, 73 and 75 deS|gnate concave porti ons;
and 72 and 7@‘13«?6@&’6« tﬁoﬁalcé‘n§thﬁ¥e inefrbee fr@chinfmon sl l‘FPCtFS“hn’d’ 79

o; t f t t f 15 digital d
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d 82, id f I t .ded t A
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radiall'y adJ%ﬁ%”%r&%xh@ﬂﬁ%lb%%ﬂkkf'%ﬁ?%%% %%%&# hand, track numbers

use Gray code patterns shown in Fig. 8, so that the
summation signal based on crosstalk is generated as shown

15 in Fig. 11B. ‘Fig. 11A shows Gray codes arranged in
concave recording tracks, and Fig. 11B shows two-valued
codes of crosstalk summation signals in convex recording
tracks. The Gray codes shown in Fig. 11lA are the same as
the Gray codes shown in Fig. 8B. Fig. 11B shows results

20 of summation of codes of adjacent track numbers shown in
Fig. 11A. Hereinafter, the results of summation are
called "addition Gray codes". Because Gray codes of
adjacent tracks are formed so that any one bit position
in the unit pattern changes by one channel bit, it is

25 apparent from Fig. 11B that the summation Gray codes are
different from each other. Accordingly, by detecting the
code patterns of the summation Gray codes, the respective

track numbers of the concave portions on the opposite



Gray code pattern.

20 portioa$ are prOV|de§e?grgkg Kk +8T F8 m@erghgoagg?ﬁtignrggog

| dentification signal portrons are diSposed e nain ornatlon
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signal porti and one maln Infornation s portio nNs one sector.

Fig. 4B showst@ﬂsl&ﬁﬁéaiméﬁﬁleanﬂﬂﬁﬁédpeétaegc%béa hBo9el @igedpen the
track direction. In the draw ng, e reference nunerals 83, 84 and 85

desi gnat e addiessrib&é@Sbélowli CBePéts@i the Obpeéhatibkeofir ehéobpeilchl - 35
- 1 respective sectors. The address areas 83, 84 and 85 are forned only on
concave portiimBonsatibsnr rbedrdingérepBeodusingaspparated in thik of the
address areas contains information such as track nunber and sector nunber
and 5 beckiseenbedimentsts asebstantisbiyedinklgrohoctheaopepariponsf track
nunbers in the address areas are picked up alternately so as to be
represent ed byhe opgtbcakinformpeion ReRPEALNGARCPECHUFiREd2BBArRAHSt he

sane val ue is,
in the first embodiment shown in Fig. 2, the detailed

description thereof will be omitted but different points,
that is, how to detect identification signals, will be
15 described below.

When a recording/reproducing start address is
designated, the third system controller 106 judges by
referehce to an address map or the like whether the
sector of the designated address exists in a convex

20 portion or whether the sector exists in a concave
portion. When the sector of the designated address
exists in a convex portion, the polarity of an input
signal to the first polarity inverting circuit 50 is
inverted through the control signal L4 so that the

25 polarity-inverted signal is outputted from the first
polarity inverting circuit 50. When the sector of the
designated address exists in a convex portion, the

polarity of a signal is not changed so that the signal is
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given to radi @libyuddj aosnandeeher addiitd onelGriagneod) duswiiale difcclit and 88
desi gnate bl ank areas which are di sposed before or after the address areas
SO0 as to be adpaceart torned addaassperaidvendtatavanch amw isiqpeatatisre
recorded. The length of each of the blank areas 86, 87 and 88 is equal to
the | ength of statke skspectivedyswhed Zheagi¥en sdidpedsgs.s The aadwhmessranr eas
83, 84 and 85 and the blank areas 86, 87 and 88 are arranged alternately
cor r espondi ngPPritdonhe angntlee Grant cofe. decdding icd rgudity JQdand \khay of
the inside of each address area. One address area_i s conpgosed of a sector
mark bl ock, a28¢ttion FraverRds %EP%H%&&F&?&%&IO% l?l’i?cl&uré‘et‘iéﬁ Funber

bl'ock, aniya sector nunber ock. ,The res e%plveggg cks functi.on .as
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states, rough seeking and tracking leading-in are

performed.
The reproducing signals from the light-

15 receiving portions 2l14a and 214b are inputted to the
first waveform shaping circuit 223, the fourth waveform
shaping circuit 102 and the fifth waveform shaping
circuit 104 via the addition amplifier 221 and the HPF
222. In the case where the beam spot traces an address

20 area of a concave recérding track, the fourth waveform
shaping circuit 102 performs waveform shaping to a
digital signal by two-valuing the reproducing signal
reproduced from the address area of the concave portion
and delivers the digital signal to the Gray code decoding

25 circuit 103. The Gray code decoding circuit 103 converts
track number expressed in Gray céde into general address

data allowed to be used in the system controller on the

basis of a conversion table constituted by memory or the
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identification signals in the sector format shown in Figs. 4Ato 4Cwll be
descri bed bel spot Ftgacéd &scandekaréedrdingctuaeak, vthe 6ifah wdeeifbkmcati on
signal portion simlar to Fig. 4B. Like 10 nunerals in each of Figs. 5A and
4B refer |ikeshpaping FigecutB 184 aperfivryscwavefofrmashapingutong signal in
the case where a beam spot_traces convex and concave portions. In Fig. 5B,

t he dlagran1(q§gi§ah.$i@mﬂb byiatvorvaluéngatkewsepsodueingnsagaaportion 71
I$ traced, the 15 diagram (2) is a .timng chart_in the case mhere t he
convex po}9|cﬁPE@P¢%F?¢aE%dcr?ﬁ%tﬂ15gfﬁﬂm(B§eP§l§lF?ﬁ+ﬂ§ ghgrelin the case

wher o the concaue, Bortipn 73 L3 LL38e% L 0End’ 0IRMLLE) ehSeRet LELDG, P!

portion and delivers the digital signal to the addition
Gray code decoding circuit 105. The addition Gray code
decoding circuit 105 converts track number expressed in

15 Gray code into general address data allowed to be used in
the system controller on the basis of a conversion table
constituted by memory or the like and delivers the
address data together with other identification signals
such as sector number to the third system controller 106.

20 Thereafter, the third system controller 106 performs
control while regarding the address data as a éurrent
address value. |

As described above, according to the optical

information recording/reproducing apparatus in this

25 embodiment, Gray codes are used as track numbers arranged
as pre-pits in the address areas 128 and 129, so that
when the beam spot traces a convex recording track 112,

the addition Gray code decoding circuit 105 can decode



in two types of recording tracks, that is, concave and

convex pogtion 74 is tra he d|a A 2% timn chart I n
the case ®heFEB™WRE EEREE nBO%FFS S754E r88 gibt %
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(track number a sector I n the address po t| s 83, 84 an are
repl aced by Bk, rBduaed.A2, respectlvely In the concave portions 71 and 75,
a beam spot - 37 - 1 perfornms tracing on the address areas 83 and 85

arranged in the first hal isoh mhetededfi tbagkeoBhatganly pehlirordde t her eby
reproduce addresses Al and A2 as shown in the diagrans (1) and (5). In the
concave bortmap B8, uaedearm Bhepatdpestocndet fari bgack nhmbaddessdomgea 84
arranged in the second half of the identification signal portion to thereby
reproduce anasdgatterps genewatmdi hyt hegdradr snmmation of adjacent

unit patterns are different from each other. Examples of

Gray code allowed to be used in this embodiment are shown

in Figs. 12A to 12D. Alternatively, patterns as

15 described in detail in JP-A 3-168927 may be used.

A third optical disk and an optical information
recording/reproducing apparatus using the disk will be
described below in detail.

Fig. 13 is an enlarged perspective view of a

20 recording surface of a third optical disk according to
the present invention. In the drawing, the reference
numeral 301 designates a disk substrate; 302, a recording
layer; 303, 304, 305 and 306, concave portions formed
spirally and serving as guide grooves for tracking

25 control; 307, 308 and 309, convex portions between the
concave portions. The concave portions and the convex

portions are arranged at intervals of the pitch Tp. 1In

this drawing, the concave/convex portions are lined up in



the convex-concave form in areas where guide grooves are

(3). A sigpal,conponent obtajned fromthe quantity of reflection light '
modi 11 ed wht HBCETEURTedof TRSHRFBSStAVSFEALEy LiARAI RS BFerRatcenter of

he b 70. ] b he add d i bed_ab '
hor ei naf t & rEHRHIEATS S HAR BLohoBrht 1D EROPBIS: ASFPRARIYS n t he
' ' | Qs ) bl ank
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of the address areas 83 and 84 o e adj acent ‘concave portions 71 and 73
are reproduced @Smi{R$61idh KofiSa SEEHBatr8 pELLIbAJAAR &2tontekepB2tioh, these
conponents are 20 referred to as "crosstal k conponents”. Because the

addr ess ar®asadjaddret ath as£ch cthenve pdehtDhScateonr sfggalisakker natel y,
the crosstal k component fromthe address area 83 and the crosstalk
conponent frametcdededicaessrding 8d the arpangementwhil| susbppretpiitai th 25
respect to tinme. The anplitude of these crosstalk signals is made small er
t han the anpl3tQde B9r ssippl sficprboucethis drnewingeshperethfechdam spot

traces the address areas 83 and_85. Further, because there is no,
where the number of identification signal pre-pits is not

larger than 3 per one track. The number of pre-pits is
15 however actually from the order of tens to the order of
hundreds according to the information capacity of the
identification signal. The reference numeral 311
designates a beam spot converged into the recording layer
by an objective lens and the like. The beam spot 311 is
20 scanned along the center line of a concave or convex
portion (hereinafter referred to as "track ceﬁter") as
shown in Fig. 13.
When an information signal is to be recorded/
reproduced, the beam spot 311 moves on a concave or
25 convex portion along the track center. Though the beam
spot 311 reaches a guide groove interruption area,
scanning is performed along the track center if the

interruption area passing time is sufficiently short.



disk in this embodiment, from just above. When the beam

- 38 -1 ininfo tion sigpal recorded jn the blapk area 89, unnecessar
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convex portiofy GaD i dFONEE fin deL&L! | 'ihd oSk CbOSR St SEPHhSvesO that
the 10 track nunber of the currently traced convex portion can be

cal cul ated. RUISHMPrehdeErase ¢derSeCdPra NEbdRsx | o£OIGH ANthe 1Ef£ ERQBEL tO
the radial direction, the sector nunber of the convex portion can be known

direct|y 10 orof hthes dmsami spobed 50 obverhapes ea pard+mins B acemt anyt he 15
convex portion. Assum ng now that the track nunbers of the tracks 71, 72,
73, 74 and 7xase Fithe reflected ThilghtT+f the heain Topot espevedubayedt hen
t he track nunbers
with such a pre-pit. Accordingly, address information or
the like can be obtained if the modulated light is
detected by a photo detector or the like. Further, when
15 the depth of the pre-pit 310 calculated as an optical
length is set to 1/4 of the wave length of a radiation
beam generating the beam spot, the degree of modulation
of the reflected light can be maximized.
The track format of the optical disk in this
20 embodiment will be described below. Fig. 15 is a struc-
pural view of recording tracks. In the drawing, the
reference numeral 320 designates concave portions; and
321, convex portions. Recording track numbers are
assigned to respective tracks so that the tracks are
25 numbered through the concave and convex portions at
intervals of one rotation. A beam spot rotates to

perform tracing clockwise from the inner circumferential

side to the outer circumferential side so that recording



into N groups. o€eClor numpers or Irom No. 1 TO NO. N are
recor ded .S-Bit 13t e , an T+2 and T+4
respectiv yl.%’r en tts%e{}bee%s}g%[o% qf%%%cg%t‘ﬁegﬁébn%e\%a%%%g fis 71, 73 and

75, track nuialgy ddkd M AUl A8 4 MEEHa Bl &l £ProfLiced
directly. On't éﬁ5?ﬁgi aﬁgf &ﬁ%nq%L eam spot tracé%_t e %86@%5 portion
72, track nuRgicavk thihss ¥ Fdrinetfl HE Sth X @fsc s aNENtN tOF thea @ddr ess
area of the convex 2 portion 72 are reproduced as crosstal k conponents.

Accordi ngly, Noy. avdrsagicithddtedaectane gl Ng dH treclarns hmeé2 ¢ operati on

{T+(T+2)}/2, the correct track nunber T+1 can be obtai ned. -39 - 1
Ref erring toFanrhe?;, tthe aquervex goxtiidrse o itatmed fsr netatonsector
recordi ng/ reproduci ng apparatus configured as descri bed above will be

descri bed0 Bdoaudk afhdgacke diosed+df imdionnientast to [seggomdion th afe first
5 optical disk 40 and reflection of the | aser beamthere- fromare carried
out in the s&@ckaMieer T3 -i n e iRrarding track numbers and sector

numbers are preliminarily formed on the disk as pre-pits
as described above. In this embodiment, address data in
convex recording tracks are recorded as pre-pits. When a

15 convex recording track is traced, the current position
information can ba obtained easily by adding 1 to the
track number in the address data reproduced from pre-
pits. Further, because the sector numbers of adjacent
sectors in radial directions are equal to each other,

20 signals reproduced from pre-pits in concave and convex
recording tracks can be used as position inforhation
directly.

Fig. 16 is a view for explaining the format of
identification signals per one sector. As shown in Fig.

25 16, one sector is composed of an identification signal
area and a main information signal area. The identifi-
cation signal area is composed of a sector mark block, a

sync pattern block, an address mark block, a track number
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tional apparatus, e | SCr &Pt | t i a L L
omtted but only t%g %gﬁéﬁbégg?gﬁfhiEﬂgigg%g%ﬁseééeg???éréﬁ?r r%ns ﬁg
conventional ApPAsAEEEiodOcibak ps81s8eW to performthe operation of
detecting identification signals frompre-pits or the like and retrieving

i nformation (hereippfA@dréss ena£R: t OTRSs "BESKk OPRORE | €he) stiict| olpe

descri bed bel ow. When a recordi ng/reproducing start address is 15

desi gnat ed, taddsesndlasystem controller 56 judges by reference to an
address map or the |ike whether the sector of the designated address exists
in a convex porti oh) diradietmembehe sector mwnkex:i nThesenbioekposhown. Wien
the sector of the designated address 20 exists in a convex portion, the
polarity ¥} aaddygss da%mal to the first polarity inverting circuit 50 is

i nverted through the control signal L4 so that the polarity-inverted signa

is outputted fromthe fARQRYpEhese tHloFke, tFhe SPFEQFtMapk Hherky nEheect or
of the 25 desi gnated addres Ists jh a nvex portio he poJarity of a
signal is notslg'h%rﬁ%ﬁtw&i?g%(h%nii%%Iag&%ﬁpﬁ?f dbg?? ct'f .Lﬁt the same
time, the Seceocftgafj)./zséc?n}.n all sectors.

For example, a method described in JP-A-50-

15 68413 is used as the method for production of the optical
disk in this embodiment. An apparatus of producing the
optical disk in this embodiment will be described below
briefly with reference to the drawings. Fig. 17 is a
block diagram showing the configuration of the apparatus.

20 The reference numeral 330 designates a radiation beam
source such as a laser light source for radiating a
radiation beam 331 having sufficient energy. The radia-
tion beam 331 passes through a light intensity modulator
332, a light deflector 333 and a mirror prism 334 and is

25 converged to a fine radiation beam spot by an objective
lens 335. A radiation beam sensing layer 337 such as a
photoresist layer is applied to a recording carrier 336

such as an optical disk substrate. The light intensity
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control | e 5§r%hV?|§1rest Sgﬁ‘i‘:ritfr&'atgg%”%' g’n 1 QdlizdtidrSiazs 1s ‘E%nvé:ﬁ@d ect or

52 and nakes the ect or sel ei'ther of the output first

wavef orm shaphtg %'aﬁ@.‘é*t&o%z%e%ﬁﬂth%e%UfaEMt nvidit P GD Whigu m shapi ng
circuit 51 so that the forner Is used as an input source to 5 be

given to thesgeaeditdveddaeks t&ﬁﬁh@dwhl G eC irfadiialt ivh \Meih demssiand Waydr t he
desi gnat ed address exists in a concave portion, and the latter output is
used as the B3gut Yponceedeptibhe ofeghte phliske sdesiadnairmoh addyesss exi sts
in a convex portion. Further, the second selector 10 55 is nade to sel ect
the tracki ngségnadogeverator 219, ttheugdentd fication Signal |genaraton the
out put of the tracking control circuit 219 is to be supplied to the driving
circuit 290. 3PBegenematesansr ddepsafiontdonc siignads | Fom@xanpls. e he

traverse nDtor 227 .t hrough the 1? contraql si n% L2 to therepy nove the
optical head EgétnéQFePSléinQGE RYOFhRSKR CRE % GO &s. This

photoelectric crystal for rotating the direction of
deflection of the radiation beam in response to applica-
tion of a voltage, and an analyzer for converting the

15 direction change of a deflection surface into the change
of light intensity.

Further, the light deflector 333 makes the
angle of the radiation beam 331 change by a very small
value so that the fine beam spot is moved by a predeter-

20 mined width on the recording carrier in the direction of
the radius thereof only when a gate pulse signél is given
from the gate signal generator 340 connected through an
amplifier 341. The gate signal generator 340 generates a

. gate pulse signal having a length equal to the length of

25 the identification signal in a predetermined period in
synchronism with a rotation phase signal outputted from a
motor 342 for rotating the recording carrier 336 and

delivers the gate pulse signal to the identification
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operationgi s gealihk§én' LAUFR LY a PedetdMlified HuadMGBN dhe carried out

on the basis of conparison betWween™the nunber of tracks "prelimnarily

cal cul at ed 2@aliam dijffeRraRme dofipaaid Wit die: Tontdldifoe sk Rihdipvenent
and the target address value and the nunber of traverse tracks obtained

fromthe tratkiengater pulsieysdgndls iizg denerapedientIn Hies ndimhdd ,aadtiang ,
control circuit 219 is nmade to turn on through the control signal L1 to 25
t her eby cont conttiinachearrrswk and kdévef Ema-pidcitmg ion asharnc ddent idriceencave
portion. Wien the tracking |eading-in is conpleted, the output currents of
the |ight-re&doni §4gpsdt icans bl Fxiitem i tiee ragdijaddasd heam sensdmeer si on
-41 - 1 and_additign anplification by the addition anplifier 221 in the
sane mankflr &8YeKowd7i RYt Be S@EdES Bl GPSFRULRBSyr | Fhadr S (e ef erence to
Fig. 40. Then,, after, unnecessary .frequency band. conpgnents are re ed by
the 5 HPF 2239PReEGGRFUDRoPIERELHBE SEPTRESCRa: o (s Migsion of the

continuous track. After writing, a disk substrate is

completed though steps such as etching, transferring,

shaping, etc.

15 The light deflector 341 can be constituted by a
so~called acoustic-optical deflector. Fig. 18 shows an
acoustic-optical element used as the deflector 341. 1In
the acoustic-optical element, an acoustic-optical cell
350 is provided with two electro-mechanical transducers

20 351 and 352 connected to terminals 355 and 356 respec-
tively. When an electric signal is supplied between the
terminals 355 and 356, an acoustic wave with a certain
frequency is generated in a medium such as glass within
the cell 350. As a result, Bragg refraction occurs in

25 the medium so that a part of the radiation beam 353 is
deflected by an angle o as a sub-beam 354. The angle a

is proportional to the frequency of the supplied electric

signal.
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 first and secgpdovwa¥eter khehapites ehikeunferdddiandsidle.l nadreaIRyIMNer €
t he beam spot traces a concave recording track, the first wavef orm shapi ng

circuit 223 pekothrin wverneboemrsbapdiiggotrackaddndsdnsicopnaiexf reoxdd nk0
reproduced main conponent to a digital signal whereafter the first selector
52 i s made totdatkser theebeagi spbtscgnabet guflié cienddy addudesedepridduci ng
circuit 53 through the control signal L5 given by the second system
control | er 56Prg¥hpitecsndthadr tbe idpnsifieéragienr sdonadscan becodes address
data fromthe digital and delivers the address data_to the secqnd system

control | er 569e%Rekeds t eFurthersctBRyes}st Bf BERLESLEYr OF6 LRETEHGP et I ol
R A N W e N
0T 10 L Sekea a3 CE R BLOLIAEORL TG RLRSUGE BhoBRLERLTT el o
0 9La) 3] Sncfedberfal toE bhsaltstnesothobpRicks, A3k Eay'petel et Lhe
control signatediced.
Although this embodiment shows the case where
15 all identification signal areas in the optical disk are
shifted in radial directions, the present invention can
be applied to the case where identification signal areas
are shifted only when there is difference between
adjacent recordiné tracks. Fig. 19 shows an example of a
20 sector format of such a disk. The reference numerals
360, 362, 364 and 366 designate concave portiohs; 361,
363 and 365, convex portions; 367, an identification
signal portion; 368, a main information signal portion;
369, an area in which a sector mark is recorded; 370, an
25 area in which a sync pattern is recorded; 371, an area in
which an address mark is recorded; 372, an area in which

a track number is recorded; and 373, an area in which a

sector number is recorded. Among the respective



Tracks. because TilesSe LDLOCAS lldve Ll osalllc patuLoiil

given by Lhe,aecand SUSEELGORLLMIE! i B3P aURe ddie SaRm Ry e

shapi ng ci'rcdrt perorms wavet or rh - 1 shaping after the input

_reproduci ng %E@F&altfa%e%”ﬁl Iddnf/ 0 p oAl e ttdidTbeRGh G0t iy afbddlea vy ef orm
of a signal ving small -anplitudé crosstal k conponents can be shaped
suitably. TheitCere-pHHLDT (cRRMvRM Poie idnsC wni dppdsiter edetesideff esee dat a
fromthe output of the first selector 52 and delivers the address data to
the second sygherdcednvex gorifonlhe Axsoomdmyist,craveontimoldayvess cal cul at es
a current address value fromthe address data and thereafter perforns
control ‘on t pertiens ofidemt i} camiomts ignglss sara b repraduaed f&ro®scri bed
above, the second systemcontroller 56 recei ves two address val ues (A and
Bl in thad0di &yese blpcks.Fi gn shepcage afd sach FAfd MEAFER(A in Fig.

5B) fromthe second address _reproducing circuit 53,_ cal cyl ates t.he nunber
of a track 1l5eg@epdedn; MRAED e ITGTRIAd 45 tﬁé Lrem dhe ERRS on

center is short so that there arises an advantage in that
tracking control of the beam spot is stabilized.

Although this embodiment shows the case where

15 an identification signal is arranged in a segment in
which a concave portion constituted by a guide groove is
interrupted, the present invention can be applied to the
case where identification signals are arranged by making
pre-pits overlap a continuous guide groove as shown in

20 Fig. 20. 1In this case, there is no interruption of the
guide groove, so that tracking control is stabilized.

An optical information recording/reproducing
apparatus for recording an information signal on the
third optical disk and for reproducing or erasing the

25 information signal from the third optical disk will be
described below with reference to the drawings.

Fig. 21 is a block diagram showing the configu-

ration of the optical information recording/reproducing
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the basis ¢f therbws;addsesanvakiestand deksr Bhneptd calr heald;address val ue
as well as a sector nunber commopn to the two. The second systemcontroller
56 conpares tHlefZérentiant amgpdi€ieryala8,wat lowhpasar gail taddr(@&eF al ue.
When the difference between the current address value and the target
addr ess val ue2il8,net tzaeklieg thatrodectirguolit;t B@0seeaodd ivigige micwmtirtgl | er
56 makes the second sel ector 55 connect the output of the junp pul se
generating 252&ilrcant agditdonhampApfiiesr 2R2,da high SaseuifiilXEX t hr ough
the control signal L7 again. Then, the second systemcontroller 56 gives
the nunber of (HPEIks2Rd/b8 farksEdvayefre™ hpPhngsEigendtat i29¢ ci® cuit 54
t hr ough -43- 1 the,control signal L6, so that ,the_.unp pul se generating
circurt 540sBPPFRSUGFioPng BOPLcETPEFRERE, FYFRYIE!T 280y 25005 T85%: t he
actuator 215 by a fine guantity.,to ere-._b erform junpin f .the set
nurber of tragég;quF§n§Sc1rcuXt, 252, S trgvgrse conkro cgr%ult,
227, a traverse motor; 228, a spindle motor; 229, a
recording signal processing circuit; 230, an external
input terminal; 231, an laser driving circuit; and 233,
15 an output terminal. Because these parts are substan-
tially equivalent to the constituent parts of the
conventional optical information recording/reproducing
apparatus shown in Fig. 40, reference numerals given to
the constituent parts of the conventional apparatus are
20 given to these parts for omission of detailed descrip-
tion. Further, the reference numeral 50 desighates a
first polarity inverting circuit; 223, a first waveform
shaping circuit; 54, a jump pulse generating circuit; and
55, a second selector. These parts are substantially
25 similar to constituent parts of the first optical infor-
mation recording/reproducing apparatus shown in Fig. 2.

In the following, points in which the configu-

ration shown in Fig. 21 is different from those in




TS by ol ot e e o b TV W S e "ot A ABS a;luy.gu.s ot i ke Nt ke ks N Whbade WWdsd doeofrlorsdn ¥V e b?

5 cal led "gi nei ieckreqidiedy t Eempoienteekf | & Sommatiél §0ghaat f+6R BREM spot
reaches the target track, tracking leading-in is perfornmed so that the
current addr &fBF V2a22ieand diel bedrsl aagddqitadl t eighdk beathspatidreashes the
target sector by the rotation of the disk, an information 10 signal is
recorded on orepmphucingdiromt 223 ar Jehe sceference senenat é08er the
target sector in the sane manner as shown in the description of the prior
art in Fig. Aesimnates taneaddress ralielatien setoewltywhieh 15eeehves| | er
56 controls the recording, operati-on timng of the recording signal

processi ng ciadt@#IdEeas gk 1197 the RALTeL% FepBAdRGiRI gRIFRBLIEONL 1 Ol

The bl anidhy S R S SRR £ R, ol oA 8 0 SRR SvRkeh 0S| pe””
above, accor gL {die B9l JALOTIA et CRISO0LT EPLAGY LB pgpar at us

in this enbodine address areas arrange hé~ cdncave

recording {1 agksechl itk o APl {dRT SPh@Srdflrdiicd thilfiepdi 24681 to each

other in the trac sing direc-
designates a system controller which receives the address

signal from the address calculation circuit 403 and

15 delivers control signals L1, L2, L3, L4, L6 and L7 to the
tracking control circuit 219, the traverse control
circuit 226, the laser driving circuit 231, the recording-
signal processing circuit 229, the first polarity
inverting circuit 50, the address calculation circuit

20 403, the jump pulse generating circuit 54 and the first
selector 55 respectively.

The operation of the optical information
recording/reproducing apparatus configured as described
above will be described with reference to the drawings.

25 Because the processes of radiation of a laser beam to the
optical disk 400 and reflection of the laser beam
therefrom are carried out in the same manner as in the

conventional apparatus, the detailed description of this



LuUgiiLbiliicdadLlVll olyildls LLUIL pLO~PLLO UL LIS LLAC AllQ

ion. Accas digilying T e Gdts CaddiRids | 61 PP b lbdd AsEfokhe convex

recording track 72, crosst conponents of two 1dentification signals in a

detection - 44 - 1 sinerla %Mdﬁﬁgifﬁ@ié&@c tor4let esd@redddigre
provi ded by means of tine division. Accordingly, the second wave- form
shapi ng ci r cudids ighatfed petHeorfoureh eysitary cdntiellsientd4 i padges By gnal
fromthe crosstal k conponent 5 suitably, so that the second address
reproduci ng ciefmndandss tarand exintiee sl dnags sox nfher nbikerwhethenatehg. Accord-
i ngly, because address information can be obtained in two types recording
tracks, that sestopmfavhaidesignated addrrsy) exiale inta icopmwsible to
form address areas 10 only in the concave recording tracks in order to
reduce t RO nRBELBE G5 sthathar e fIRT REEFE DT &ICHEAYe Fur t her nor e,

because main infaormation, signals or the like are not recorded in the bl ank
o eas e by Py Ak sofues o Jtemant S iad Throcte s PEor i ng

signals assumed that the level of the signal L4 becomes low in

the case of a concave portion whereas the level of the
signal L4 becomes high in the case of a convex portion.

15 when the start address is an address in a convex portion,
the polarity of an input signal to the first polarity
inverting circuit 50 is inverted. When the start address
is an address in a concave portion, the polarity of a
signal is not changed so that the signal is outputted

20 directly. Further, the second selector 55 is made to
select the tracking control circuit 219 through the
control signal L7 so that the output of the tracking
control circuit 219 is supplied to the driving circuit
220. Then, the traverse control circuit 226 is made to

25 drive the traverse motor 227 through the control signal
L2 to thereby perform rough seeking. This movement is
carried out on the basis of comparison between the number

of tracks preliminarily calculated from difference
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15 are preyenthe¢h forPEHENIF €ite NEbEroD $1¢n&I OS5t 86 ktRePFPBRESbnBEolLhe
reproduced identification signal. Accordingly, accuracy in reading address
i nformati on cehe ledmpypyedeo Abéfaxrh tiasimybodi tikat colveg dheconsaveher e
20 address areas are arranged in concave recording tracks, it is to be
under st ood t Ipartien sarfther fthe teackingbleadinmgt+inthe complehede thdress
areas are arranged in convex recording tracks. Al though this enbodi nent

shows a seekifFRPerarrzents @f | thant kFhttrecetbirg sPR¥eleren2t 42| @pd 56

50 at the ti MR e RYRPGHES Ba T GPITRITRE GH FURPLRR a0 o
uhether 1P SR A] ny ond'Sin s R AN £ G CAPETHR £R6hgha, (oK
recording tragk ddU QUONHQUEN S G b AN i 16h SEENAY prior art with
referehce to Fig. 40. Then, after unnecessary frequency -
band components are removed by the HPF 222, the output of
the HPF 222 is inputted to the first and sixth waveform
15 shaping circuits 223 and 406. In the case where the beam
spot performs tracing on an interruption area, the
reproducing signal outputted from the HPF 222 is a signal
modulated with pre-pits. Upon reception of the reproduc-
ing signal from the HPF 222, the sixth waveform shaping
20 circuit 402 performs waveform shaping to a digital signal
by amplifying the repfoducing signal to predetermined
amplitude and two-valuing the amplified reproducing
signal, and delivers the digital signal to the address
reproducing circuit 225. The address reproducing circuit
25 225 decodes address data from the digital signal and
delivers the address data to the address calculation
circuit 403. When the level of the judgment signal L4

from the fourth system controller 404 is low, the address



it may beSprébehighe thet addresis ¢¢lepdeddionn sirshit 4037dd% Hhdion to a

concave portion or froma_convex portion to onvex., pprt.ion a a seekin
operation fr &hea t&EFEKa PERST: iidhn 5%&% i3 (#]T‘l‘rvoerﬁsaq%b%vex )

portion to a concavye rtion are swtched qQver f t is, in the

Ior mEr dpase, rﬁﬁé‘?%éﬁ‘ﬁf) g&J‘F Bzgnt%@ g@‘ﬁ%ﬁ’e styosq:reengcﬁ?r}%llgqt\%rg-eﬁtﬁr'ecor di ng
rack direct Lf .t se d m I f s eekin

and fine seew‘ﬁ e\iaviftt%gdt %%%ar%ﬁ%&t it po ardlo'?{}:r%?']‘t e%ﬁlﬁ of tsfle fi rgt

polarity i nvgg%igﬁ}%gkgﬁtlig rj%%ghzjdln tHAlJierC %A ud s eCurEeMSt em

controller 5 seeking and fine seeking w'thout changing

t'he pol agigt y safiriclae QatiRigt, of the first polarity inverting circuit 50 to
t hereby nake the beam spot reach a record- ing track adjacent to the target

recording track. Then, Thie fieRirath isystfent kwmurqiliterf4 Ghednipastegpdite ity 20
inverting circuit 50 is inverted and, at the same tine, a driving pulse

si gnal corr espereinty aidal rterszc kralmep iwig-hoftheh e axgeh assirags tvaugdth of 1/2
of the guide groove pitch is generated fromthe junp pul se generating
circuit 54 twhehne tie diffegiencs bergensidie Turiancladdrgisyalue and

the target address value is not smaller than one track,

15 the fourth system controller 404 makes the second
selector 55 connect the output of the jump pulse generat-
ing circuit 54 to the input of the driving circuit 220
through the control signal L7 again. fhen, the fourth
system controller 404 gives the number of tracks to be

20 jumped to the jump pulse generating circuit 54 through
the control signal L6, so that the jump pulse generating
circuit 54 supplies driving pulses to the driving circuit
220 to move the actuator 215 by a fine quantity to
thereby perform jumping of the set number of tracks.

25 When the beam spot reaches the target track, tracking
leading-in is performed so that the current address value
is detected again. After the beam spot reaches the

target sector by the rotation of the disk, an information



25 can be Sub&eHRImMS yavefiore shaping @ enhdigitadeieiandt Ry net hod

enpl oyed in the canventiqgnal optical disk. That is, sugh 1/2 track junping
can be subst afERHYNY NG, s F WWM&%@%W%MWI usi ng
-46- 1 accel erati,an/ decel tion _pul.ses . at requl.ar. intervals as disclosed
in Nu(rjaﬁammg}amal.l?clj‘f%oﬁn?;%“afgfﬁ&r%a%itZ‘t?e al(“%hi!lt?{&eé?ﬁ‘?%ﬁé‘f’ﬁb? 163- 164,

i ssued by 3 RQlard; 1 or
signal 5 does sng&gaéﬂa%{g gtlﬁtlh‘%%%?%%ow?tlg:%ﬁ #&%%aqseﬁi%}ggﬁ%ﬁ seeki ng
operation is Gidtiof Wilordl $ReReIAhARIGYINONUM Hedludd A4 se tracks

at the time of rough seéking can be asured accurately so that a

hi'gher - spegd agglijRgideP@faithen ngdn e fordsitdes sidnal based orfl though this
enbodi ment shows the case where pre-pits are not fornmed on the blank areas

86, 87 and 88rasoxdiwg marksgisSAififleremtefawnin ithee Heprodimtivm applied to
the case where the sane pre-pit pattern as that of an
amplitude of the identification signal based on pre-pits,
the amplification factor of the first waveform shaping
circuit 223 is set to be different from the amplification
15 factor of the sixth waveform shaping circuit 402. The
reproduction signal processing circuit 224 decodes the
digital signal, corrects error and delivers the correct
signal to the output terminal 233. Further, the
operation of this apparatus at the time of recording is
20 the same as that of the conventional optical information
recording/reproducing apparatus shown in Fig. 40.

As described above, according to the optical
information recording/reproducing apparatus in this
embodiment, the fourth system controller 404 judges

25 whether the track currently scanned by the light beam is
a concave portion or a convex portion, so that the

address calculation circuit 403 calculates the address of

the position currently scanned by the light beam on the
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drawi ng, the %!.ggg; RNyl 7%-?&%% caw, of4 L ons;
72 and 74, c;ﬁ\h%?%g%ei ons; %S%Jn(]jﬂb%?b mal n | n'?or rraﬁ%%fs%%%? %}tc’)%t I ons;
80, an ident iddLRndtOn it o ¥dnt Bb Db Plied! BokarR! §981 candy B 84
and 85, address areas. These parts are substantially equivalent to the
parts desi gnatredsHaeh qfﬁ?m eIl Sftetd Rt indker I ef ef@RESraner al s
91, 92 and 93 designate address 25 areas constituted by pre-pits. The pit
pattern af0 eadlalofsiider. adrh adsi sarasese O thdArainee % ilse taddedinto aishé he pit
pattern of an adjacent address area on the disk inner circunferential side
(the upper sitd@dkn numbedr divi rife addresty callculwttion cixhits 263 giwl s Al

and Bl are recorded in the address areas 92 and 93, respectively. Though
not shown changed from +1 to -1 when the level of the Jjudgment

signal L4 is high.
In the optical information recording/

15 reproducing apparatus in the first embodiment, when the
beam spot traces an identification signal portion, the
distribution of intensity of reflected light is biased to
thereby make tracking control unstable because pre-pits
are shifted in the radial directions. A fourth optical

20 information recording/reproducing apparatus to prevent
this problem will be described below with reférence to
the drawings.

Fig. 22 is a block diagram showing the
configuration of the fourth optical information

25 recording/reproducing apparatus. In the drawing, the
reference numeral 50 designates a first polarity invert-
ing circuit; 223, a first waveform shaping circuit; 402,

a sixth waveform shaping circuit; 403, an address
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in Fig. 5/ aleescEsss inaén@()z.i@brefﬂéﬂ'@dréé‘eiﬁfngd bpEfonsea 91. 5
Fig. 6Bis a timng chart of a reproduci ng signal in the case where the

beam spot tr aglesra®fy eX1 N dak CavLLPPf t 2DH 5. ah Nopt YcabBhehlie diiagram (1)
is atimng chart in the case where the concave portion 71 is traced, the
diagram (2) idigferentiprhamplifiiehpr 2h8p dOlowep@ss hBitbevexLPBjgion 72 is
traced, the diagram(3) is a timng chart in the case where the concave
portion 73 is21%acedtradicing ccpntrdl)cizcuiti ni22Q), chadirivingheiraudtwhere
the convex portion 74 is traced, and the diagram (5) is a timng chart in
the case wher®}han@idielan Fplidiers 222 radkbgh |passgfilbpert he
transversal axis represents tinme, and the,Ié&ﬁitudinal,axis_represents t he

anpl i tudet®f CHRF Yeprthucd iPRIFIFCLGM S IFRAE PFPTRESIRIVELFCRIBE. 6A and

6B show corr ndence. bet ween position and tine, é t he concave portion
SRASR 26

71, a beam 2 ot hIHTTRS ¢ GH'Y e i ee s A ea® 8P ERESS1 to
ther eby T epr QU ESSER Ao PN 2 A%, SO fd 1 86 200 AT (A o1 1 the
concave port%a ‘beam 5o p’er%ms %%CI ng on’ the &a d?gés areas 92
and 84 to motor; 229, a recording signal processing circuit; 230,
an external input terminal; 231, an laser driving
15 circuit; and 233, an output terminal. Because these
parts are substantially equivalent to the constituent
parts of the third optical information recording/
reproducing apparatus shown in Fig. 21, reference
numerals given to the constituent parts of the third
20 apparatus are given to these parts for omission of
detailed description.
In the following, points in which the configu-
ration shown iﬂ Fig. 22 is different from that in Fig. 21
are described. The reference numeral 410 designates a
25 fourth optical disk; and 411, a recording track thereof.
The reference numeral 412 designates a seventh waveform
shaping circuit which receives an output from the HPF 222

and the control signal L4 from the fourth system
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thereby regroduca addeesionadl generBtiag diawaniy) e 2% ghtwgraignad) . |n
the concave portion 75, a beam spot perforns tracing on the address areas
85 and 93 to yeaeehyihgpididtd tacthiehs awckd varsd the asidsdessn syna hedghisgr am
(5). As described above, in these recording - 48 - 1 tracks, main
conponent s noduoat ehewistyncpsd.gpiatls deftemtdngs ¢ ixcadd 4l anchidrld versaddr ess
signals. On the other hand, in the convex portion 72, crosstal k conponents-
fromthe addr igst eas second gatreardgrals s and 1P &y yhakd Gigiduced
when the beam spot traces the blank area 89. In the first f of the blank
area 89, addra®d & ¥ayrighlgmgadp éﬂﬂ%ﬁ?%ﬁ%ﬂ§ﬁﬁﬂ?ﬁ&%ﬁﬁ$¥f(45%' ‘ﬁVfanged

AR R R IR M S R e g
Lher e 181, 2RSS o, L5 48 e U5 T 0l
gate signal generating circuit 414 and delivers a
tracking error sighal to the tracking control circuit
219; and 416, a variable-gain amplifier which receives
15 the output of the hold circuit 415 and the second gate
signal of the gate signal generating circuit 414.

Fig. 23 is an enlarged perspective view of the
fourth optical disk 410. In the drawing, the reference
numeral 420 designates a main information signal area

20 constituted by concave and convex recording tracks formed
from guide grooves; and 421; an identification'signal
area in which pre-pits are arranged so as to be shifted
in the direction of the radius of the disk in the same
manner as described above with reference to Fig. 13. The

25 reference numeral 422 designates a sync signal area which
is formed between the main information signal area 420

and the identification signal area 421 on extension lines

of concave portions and in which pre-pits are formed by
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Fig. 6B. This is very efhecopeeatboni aprthentohrth aepticatyinfiodmhedibnon of
address signals. In the second 15 half of the blank area 89, bit patterns
of the two adfecerdingiirepsodneingddpparatus acenflighrednasf deacrabkdot her
(BO and Bl), so that the reproducing signal synthesized from crosstalk
conponent s olAREVRd 8% okP tPeiRt® bR Wil th@rapBaretas D3 diffsyent
respectively is made 20 error. This signal is not used, as,an address
signal . Like $¥n cthe Hhixdheorbheak PYERtYOn FRCeRAiRg4EeBrOfRELRGNV ex
portion 74, the address v Bl,of agdjacent address areas 84. and 90 is

r epr oduced asa%ﬁf":ﬁltdf%'sswgigﬁbal?.d%%‘éﬁ%‘%g‘f'%htﬁ‘égﬂ'ﬁ%ﬁen BoEPE of two
adj acent C av, ortions can be known by detecting these address

si gnal s, 1§050 t(ﬁ%%ltxf%gtrack nunber of the currently traced convex portion

o e oL o0 | he ARG AR OISR Bladgphearic 7L
respectively,tA¥ds a concave portion at a recording or reproducing
state. Upon reception of a tracking error signal wvia the
photo detector 214 and the LPF 218, the first polarity
15 inverting circuit 50 delivers the tracking error signal
to the hold circuit 415 directly in accordance with the
control signal L4 in the same manner as in the third
optical information recording/reproducing apparatus shown
in Fig. 21. When the beam spot 311 is on the main infor-
20 mation signal area 420, the hold circuit 415 delivers the
tracking error signal to the tracking control circuit 219
directly. The tracking control circuit 219 moves the
actuator 215 through the driving circuit 220 to eliminate
off-track in accordance with the tracking error signal.
25 Here, the second selector 55 connects the tracking
control circuit 219 and the driving circuit 220 on the
basis of the control signal L7.

When the beam spot 311 enters into the sync
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t he track Snurdiérs tdfe taddigiiony ampdrifsiern 224 argl thel HBF 222 setThe T-1,
T+, T+3 and T+5 respectively. VWen the beam spot traces the concave
portion 71, tSfyentdcwayeiqrhaharing draiirtedl SiRAEIYNS e TERlvRE ed

are T+1 and T-1 .in the fiyst and secand hal ves .respectively.. Accordingly,
by aver agi ng A &N SRAATAES ST SHERAL (T TS tHARAS Copdtat bret
{(T+1)+(T-1) 142 h rect track nunber T .can be obtaj.ned. en the beam
spot 10 t rac}é"?r‘iter?z’o?'gﬁgr e (Sitrt |-§‘ﬁ‘vﬁ:‘,s &lpee ttrwéjc vaﬁluu %fgsl%nfda]t \r%s addr ess

signals to bg;:rapr.gd re T+1 _a rQr..J t&gﬁ IWES| qﬁgxﬁgg? al ves
respectivel yfalggl%r?ge% + allg:oe:rﬁpeoy% %{ats %deﬂtrac éérﬁrjl%[?er I Tec Inlgl.é]'By t he
above Mehlpod rheOishRe! AYHAS Ut ng AT IR AT Ya1wd A kedmpd ke e €N
be obtained also i'n the “concave porti'on 73, the convex portion 74 and the
concave portigRittérn OHFSHNAiQAa0a s iighadr FRidedvrdd Fafch e raPFaxtilci Ng
apparatus according to the present invention will be described bel ow Fig.
7 is a bl ockwdivefoam ehaz(nigheiagiiitals 1i2nfwdrtintthen pesoemh off reepsyattici ng
apparatus. In the drawing, the reference nuneral 210 designates a

seni conduct osilgasdr pr2liminagd/llyl stomed dms thel dnsidenldf the sync

signal detecting circuit 412. When the two patterns

15 coincide with each other, the sync signal detecting
circuit 413 generates the first and second gate signals
L8 and LS.

Fig. 24 is a timing chart showing the first and

secondlgate signals in the case where the beam spot

20 passes through respective areas. The level of the first
gate signal being generally low (Lo) turns to & high
level (Hi) when the sync signal is detected, and then
returns to a low level (Lo) when the time Tl required for
the beam spot’s passing through the identification signal

25 area 421 passes away. The level of the second gate
signal being generally low (Lo) turns to a high level
(Hi) at a point of time of falling of the first gate

signal from Hi to Lo and is kept high (Hi) till a



mrror; 283, and de@Iariensinvanting mhgieiitet &2t orWhen seh@nkevelpof
Ilght-rece|V| g portions thereof 5 an 2 uat or; tica
head; 217, f@‘ﬁf%ﬁ‘%t%ﬁn fff’r%almmstq‘%lsﬂ%p%’sgmﬂh ‘$$§“t%19 a
tracking control circuit, 0, a drwmgvtr"}liéﬁl%haé 221 an_a

anpl i fier; qﬁ%ﬁ1ﬁﬁ%ﬂ? 4R8P te gpign P %%rﬁﬂﬁ%?lon
si gnal procesﬁ&g C|1r(w|]¥eve212 t{@verﬁﬁqﬁcﬂ;‘;& aﬁHp Uidno 227142 traverse

nmotor; 228, a splndle no a recording sign bceéssing CIrCUIt

230, an eXteﬁ@cd;@%léq{éﬁl&@'th@%lﬁ‘ 2 tHd il €14 Lid ] §u3§3 an

output term 50, a first polarity inverting circuit; 223 Tirst

wavef or miphapd¥brd e tridihg df WHe R :Q.Qj}ﬁlatnmgazfd r&dhﬁin@é@s a
second sel ector. These parts are substantially simlar to constituen parts

of the opti calutpaney diley/vrainted diicl Inochap dasvwd U o fl ke i fhaly L® ddenifng St
enbodi nent of the present inven- tion shown in Fig. 2. Accordingly,
ref erence nuner & dlow level (Lo). The variable-gain amplifier 416
amplifies the input signal by gain Al when the level of
the gate signal L9 is low, and it amplifies the input
15 signal by gain A2 when the level of the gate signal L9 is
high. The gain is set to satisfy Al<A2.
The reason why tracking control is stabilized
by the above function will be described below.
Fig. 25 is a waveform view of a tracking error
20 signal outputted from the polarity inverting circuit 50
in the case where the beam spot performs tracing on an
identification signal area. The reference numeral 430
designates a concave portion; 431, pre-pits which are
recorded so as to be shifted by Tp/4; and 432, a beam
25 spot. When the beam spot 432 enters into the identifica-
tion signal area, only the left half of the beam spot in

the direction of the movement of the beam spot overlaps a

pre-pit 431 so that reflected light of the beam is made



given to tBe constrbllumay per shakent 8@ agpirabesuasEadileen to these parts
for om ssion of detailed description. The structure of portlons d|f erent
from15 portions in Fign Zhﬁlﬁpu§§hd@§@#FBédlBéP@WatIFHe

nunmeral 100 designates a second op t| di,sk u3|n Gray code as tra
nunber in therPR§HPPFPBStFBRa§P§H§I WPl&H F¥fe %@PeFéﬁb a%01

desi gnates a recordi t f th d l
ref erence nun@F&PB?éagagé ﬁ&?@§9a%P§3ﬁgn O ng%%lghggﬁkb CIrCUIt mhlch
receives an ogﬁgu édgn thrgn*h%ereﬁﬁ 24254 quge§o% %Héﬂtfﬂdﬂﬁﬂ to a

G ay code dec erence numer al designates a C?ay

cdde decogndetibeulh HaNCliyr gEebyanntae sl il Figay citd igrdie sipur th

wavef or m Shapi ng C|rc a control signal L8 froma thlrd system
controller agéugltvséfas’.@r ehe %hﬁ %?otthethhltgdts:h&tm@ oItghe | er. The

reference numéral 104 designates a fifth waveform shaping -51-
identification signal area. Accordingly, the tracking
error signal is prevented from increasing rapidly in this
area, so that tracking control is prevented from becoming

15 unstable. When the beam spot moves from the identifica-
tion signal area to the méin information signal area with
the passage of time T1l, the holding is released so that
tracking control is restarted in accordance with the
tracking error signal outputted from the first polarity

20 inverting circuit 50.

Further, when the holding is released, the beam
spot may be out of track because of eccentricity of the
disk, disturbance, etc. To cope with this problem, in
this apparatus, the variable-gain amplifier 416 amplifies

25 the tracking error signal by gain A2 to thereby increase
the tracking control loop gain for time T2. When the

gain increases, the tracking control circuit 219 makes

the actuator 215 generate a large driving force in the



the holding 1s eliminated soon. 1Inhe time TZ 1s set to an

L cirouit i of fgecl ves an OUERUL s anallaom e, FEE 222 snd givescay

digital sighal ¥ an a ay code decodrng circu

numeral 105 deéf'gmégfi@?b a6l L1 oo Eh Qe COAE €ERQIEND EhECUkLv I CRorce |

receives the 5 digit wavef orm shaping cifcuilt

and a control &t g dScddosrthest héged, systemcontroller and gives address
data to the third systemcontroller. The reference nuneral 106 designhates a

third systemcontrol | er THé claseoiars elialrossm ssponl sraces &heoddelr ay
code decoding circuit 103 and the addition Gray code decoding circuit 105
and gi ves contpattiomned bl lHe d€sciibed dbeldw. L7Thadfist opdbaritacki ng
control circuit 219, the traverse control circuit 226, the LD driving
circuit 2310 tinwvdrtimig ppizguiy 3G vinvernts ciheuinpd®, trackingj enpopul se
generating circuit 54, the second selector 55, the Gay code decodi ng
circuit 103 arfilgnwl Qnitherbaziy ebdehelerirel csigtat bbsgieanpckyi vhey.
As is obvious fromthe above configuration, this enbodinent is

char act eri zed S¥S 4 CWETU 1% GAGCHNFHY + FhRe Beam ppoketiraces a
|dentification gianal s ALANAed okt he Pecand QRILCAl 9ksddR: shaping
circuit 412, the second threshold Th2 different from the
15 first threshold Thl is set as a comparison level for two-
valuing on the basis the control signal L4. The reason
why the threshold is made variable between concave
recording tracks and convex recording tracks will be
described below with reference to the drawings. Fig. 26
20 is an enlarged view showing the positional relation
between pre-pits in a sync signal area and a béam spot in
the case where the beam spot traces a convex recording
track. The reference numerals 440, 442, 444 and 446
designate concave portions; and 441, 443 and 445, convex
25 portions. The reference numeral 447 designates a main
information signal portion; 448, a sync signal area; 449,
a beam spot; and 450, pre-pits. As described above, the

patterns of sync signals are all equal, so that the



and 444 on the opposite sides sO that the beam spot 440

Gray code patiern hn L [ | 10 11L.Dbe.-described with
reference 1o Jt%em%dr%fvl‘\?%eg%.w#gs&%i%ﬁg%%gého)\%c%r%&g%ﬂé %Ye’é"é? Rode
patterns ada %£§?ngﬂg£ms- I | , N of 9-bit
unit patter n?f’%%lfét)%éﬁ are set aJén (%%/%ztde pat%%rrﬁ%%%%ngggi gned for
track nunbersgsanddals da S ESs ndP} LR SsyEc € Bldc@yepy 16 tracks.
Fig. 8A shows a -52- 1 " series of patterns on the disk. In Fig. 8A
represents theeprddicste Odeddiise the dOESEENEScdPEin®Ntraek sience of
~pits, the transversal nunerals represent channel bit positions, and the
| ongi t udi nal howerent sdiof £ e sfrvm t e keonwdrer secofd tng Srsdlowsn bthar y
codes obtained by reading the Gray code patterns in Fig. 8A As is obvious
from t he ldr awdregs,in hwisicleriles hfampapet mveslapmrpee-pited thettae the bit
position in one of unit patterns of adjacent tracks al ways changes by one
channel 10 bityRefmf ctragks arr ko ptiikerent imecthr degxes to

modulation of the reproduced sync signal. In the seventh

(0]

waveform shaping circuit 413, the thresholds Thl and Th2
are set to optimum values in accordance with the degrees

15 of modulation respectively, so that the sync signal can
be two-valued well.

To make the detection of the sync signal in a
convex recording track better, the width Wp of the pre-
pit 451 for syrnc signal may be set to be larger than the

20 width Wg of the guide groove as shown in Fig. 27. 1In
this manner, the area in which the beam spot overlaps
pre-pits at the time of tracing of a convex recording
track is widened so that the degree of modulation of the
reproducing signal is improved. Such pre-pits can be

25 formed easily by increasing the intensity of the
radiation beam to enlarge the photosensitive portion on
the radiation beam sensing layer by using the optical

disk producing apparatus as shown in Fig. 17.



releasing oI tThe holdlng through the recording signal

pattern of f he adiacont Laeks, Hag Stiigl ung of, Lhe op)igal sk 00, !

be describ el"ow nor ai I”.”"Fi gs. 9B are structdu €

a sector in theeseeend+ap ¢ adif%i&é’é%in Q;xja’i':]%]fi.ins vﬁimpio% a rda the

drawi ngs, the reference nuneral grates the directl I ng of

the beam spot grERe jseheberaednumar bkba hh¥iaRd ol Herifs] PR dpitaYe
portions; 112a§nd i14? convex port?%%g; 116, 1f7gpf38 and 119, mai'n

i nformation siiggakopehlel @ife 22 is2@rotdledndubi? afittantiid Galdryi fi-gnal
portions; and 126 and 127, blank areas. Because this structure is equiva-

l ent to the seatdonssignalr poxrtibng kior Thatnrediorerings lodfiMthen nfaigs. 4A to
4C, the detailed description thereof will be omtted. The reference
nuneral s 128, inZforzmadiod0 si§nadedisgpaeyeatede wd l@ssasheorimatkowiiffretconcave
portions 111, 113 and 115 and _having the same structure as shown in Fig.

4C. Track nunBér &limdnasedor AOntBis meanetpr aesoFdinacofy hed@aiar t er ns

shown in Figs. 8A and 8B. _ .
information signal in an off-track state can be avoided, -

so that the quality of the recording signal can be
improved.

15 As described above, according to the fourth
optical information recording/reproducing apparatus, the
sync signal arranged just before the identification
signal area is detected, so that the hold circuit 415
holds the tracking error signal just before the beam spot

20 starts tracing of the identification signal area. 1In
this manner, the driving current supplied to the actuator
215 is prevented from changing rapidly, so that tracking
control can be stabilized. Further, the variable-gain
amplifier 416 keeps the tracking control loop gain in a

25 large value for the time T2 just after releasing of the
holding. 1In this manner, tracking leading-in is
performed rapidlg, so that off-track produced at the time

of holding can be eliminated soon. Further, a gap



the quality of the recording signal can be improved.

QAF? beldegcrlbed be|o§?igkg$§§CfP%ggé lé@g gBEEF?B léﬂefﬁgg¥52552§2ture
11, 5
portions 1 ﬁ%é§°§§gﬁéé %Pé £ Pﬁgnlﬁpgﬁ%geé 6% Eﬁ%Cth ﬁ@eﬁ € address

areas 128, 5 y sot or pat ron, suc as sector mark,

sync pattern, dé‘é@f?ﬁéd n Eﬁégﬁagémﬁéréng §€:ﬁﬁ18£181-<! ai%@rded in

t hese areas can be repr uced e Gray codes of trac and sector

nunber thus regs %r§1§ﬂ£!]{§r§6ﬂet£'{:€d9§%eﬁﬁé|Yigﬁﬁddétééfinﬁ()des 10
t hrough a converS|on tabl e using nmenory or i ke On the othér hand, at

the tinme of regreloesi DMMeanahde2tdBVeR thet photoldetastoi1214t he head spot
performs tracing on the blank areas 126 and 127 but signals recorded in
addr ess ar@asfamn déieeopposi ¢£ andidentifieabtiamksigrad, 18harprespnoduced as
crosstalk in the same manner as described above in the first enbodinent. In
this case, trﬁerlveetl'eimr\c@mb@eanpplbs@tmktls¢gm$eawhlepetaa$igngbneﬁt of
address areas_on opposite sides is as shown in Figs. 10A and 10B. Figs. 10A
and 10B are WESECEIRSR ri@eweelzoth@a«epwlb‘é%%eﬁl@m%lar%angﬁﬂ%m B#g -

concave ortlons and
P 29 block diagram for detection of an identification

signal in this case. In the drawing, the reference

15 numeral 217 designates a differential amplifier; 218, an
LPF; 50, a first polarity inverting circuit; 219, a
tracking control circuit; 225, and an address reproducing
circuit. The above configuration is the same as the
configuration shown in Fig. 21. The reference numeral

20 460 designates a high pass filter (HPF) for extracting
identification signal components from a push-pull signal
outputted from the differential amplifier 217. The
reference numeral 461 designates a second polarity
inverting circuit for inverting the output signal of the

25 HPF 460 in accordance with a control signal (equivalent
to L4 in Fig. 21) given from a system controller not
shown. The reference numeral 462 designates an eighth

waveform shaping circuit for digitizing an analog



£8 Qescraped above, 1N Lhe case where tne bDeam sSpot

repr oduci gg.%l . "’}%@?wéﬂﬂ#’t the H2S&4 %l%#%gggﬁldéﬁéé% es, gaConvex

portion. ewof arrangenen 'is a graph

vi ew of repr Qeiugd gy s Al o MAMEL QUBnE i S 20F1edbE T BISRENES gagouneral s
131, 132, 133 and 134 designate pre-pits set as identification signals on

concave port izyifmmdt Ay e echel e Feiel SN GEF NtHEr P &1 dSSofnehd 3di skesi gnat e
concave portions; and 136, a convex portion. In Fig. 10B, the -54- 1
absci ssa reprasanise tthe tprsiping-i reti f toed d9si TpOh i the dEpscspon, and
the ordinate represents the quantity of reproduced |ight. Because the

opti cal i nforofattihen rastiorsdiofy/tleprdiidakci ngiheggpatrhet Useam spos bebbeltween uses
5 CAV control, pre-pits in address areas are aligned in radial directions.
Accor di ndl0y, pateePidigerihiayamatsn i sl konascerdinglyi tthke r angenment

of concave portions on opposite sides of the convex portion is classified
into the fol i&aNd fifadd amsdgnalhdasad ethdeePis can be detected

by calculating the difference between the outputs of the
light-detecting portions 2l14a and 214b arranged in the
direction of the radius of the disk, that is, by taking a

15 push-pull signal, in the same manner as in the tracking
error signal. Because the positional relation between
pre-pits and a beam spot in the concave recording track
and the positional relation between pre-pits and a beam
spot in the convex recording track are however reversed

20 with respect to left and right, the polarity of the push-
pull signal is inverted. Accordingly, in Fig..29, the
polarity inverting circuit 461 inverts the polarity of
the push-pull signal in accordance with the control
signal L4. If the identification signal modulating

25 method used is not affected by the polarity, the second
polarity inverting circuit 461 is notlrequired. In the
above configuration, the push-pull signal has no DC

component, so that there arises an excellent advantage in



recoraing/reprocucing apparatus snown in rlg. << has opeen

10 exists gn gLLRGGKQ SnC%B%a%%s %h > tHE %BBO%%t %iq f 'Q ~onvex
P 3 position BT

pOI’tIOI’] as represente e case

wher e p't5~ext§5n'glgHSlo BQ%&E% i%d%%t%%thﬁp59sﬁ@h%@rﬁﬁfp%ié”éT& sdd? Fi g

10B; and the case whére there is no pit on the opposite I5 sides &as

represented byjpesirioBhE bRebedt 18Benthion tha Beagppllled ToORh@aENVeX
portion between the concave portions in the respective cases, the quantity

of reproducedwhegbt ai 8igfashevtriespbnding0Bo Aaseﬁungd@ﬁwltfhatr tilke quantity
of light reproduced in position Din 20 which there is no pit on the
opposi te si deformedegar degraspitr éhetkecdasfepf] thehdédenltd fqeantiony of
reproduced light in positions A and B is reduced by [err] as shown in Fig.
10B becaui® ofignait epi hhasf theeebdamic&beeddbyptifidcpitdonf siigmaddj acent

concave portion whereas the quantity of 25 reproduced Iight in position C
i s reduced byPPEF%PnIth@Pt?ﬁﬁﬁd[BYrF95§6§&§€ Bheséaﬂﬂéﬂlﬁﬁ &het fdmgeam
caused by the pits of acent concav ﬁtlons AccorQ|neg i f a

Caver l omer boPI ERFPFAL AR AreRraRhRiRG - o BaSas 50" EhbuanaRg SRERD

thereof. In the drawing, the reference numerals 470 and
471 designate main information signal portions; 472, a

15 sync signal area; 473, an identification signal portion;
474, an end indicator; 475, pre-pits; and 476, a beam
spot. The center line of the pre-pit train of the end
identifier is made to coincide with that of the
identification signal area so that the end identifier can

20 be detected in the same manner as in the identification
signal. In this manner, the timing of releasing the
tracking error signal can be made accurate, so that
tracking control can be prevented from becoming unstable
because of difference in releasing timing.

25 A fifth optical disk and an optical information

- recording/reproducing apparatus using the fifth optical

disk according to the present invention will be described

below in detail.



designate concave portions; and 502, a convex portion.
1 data slicing as shown in Fig. 10B when the reproducing signal is
t wo- val ued, Fencagg rans igRNveRe RUhians Are Granged mt hintepyals
areas of the concave portions on the opposite sides is rgg;oguced. Because
sector mark, & é’}?‘(ﬁ:ﬁa‘étoc}br“??'and”‘ﬁjc‘-‘reeg%ﬂ” YRGS IR LI PhIdeDIIBREFER ar eas
shown in Fig. 4C hay, I t_.patterns .co ntoall . sectars, the su tion
si gnal based ™t arLon ﬁ%‘aé'ql%rglc?rbﬁél ﬁhltqﬁk e dﬁfi‘fh SPHrfal s.
Because sect | a t ch. o i nath r 5 Si krection in
10 thi e embodoRSAYhErE b da ol tHl 3, noho ke BRECERRYE. 1P Sl gnal

based on ¢ro3Siud ¢i%lih el QP s | WS HIIRI0L B8 Sonc e e

ot her hand, trac ers use ay code pat'tefns sShown 1n ,

the sunmyly ono3itdRA Hhachd 19 VYAl th It RHIAE$Ah bty " Fi 0.

11B. Fig. 1IA shows Gray codes arranged in concave recording tracks, and
Fig. 11B showaluaofaldiRd icRAas ffcadiesssdldhalusmitht marisdtn LHweX

recordi ng tracks. The Gay codes shown in Fig. 11A are the sane as the G ay
codes shown wheni dheBBdemitd fithR ismowd gnadulilss 120 apid sheadiidith afs agdes of
adj acent track nunbers shown in
(Wg>W,) when the identification signal is 0. That is, the
width of the concave portion is modulated with the
15 identification signal. In the case where the beam spot
traces the identification signal area of the concave
portion, the quantity of reflected light changes in
accordance with the difference in width. As a result,
the identification signal can be read. Assuming now that
20 the quantities of reflected light corresponding to the
respective widths of the concave portion of W,, Wz and W
are Ig, Iz and I; respectively, then the relations Ip>Iy>I
hold. In this embodiment, CAV is used, and the identifi-
cation signal area is arranged so that displacement
25 points of identification signals in adjacent tracks
- coincide with each other. Accordingly, with respect to

the convex portion, the width of the convex portion is W

(point A in Fig. 1) when the width of each of concave



_ portion is W;, and the width of the convex portion is Wy
Fig. 11A. Hereinafter, the results of sunmation are called "addition G ay
codes". Begaugpo@nayCcddeFigf. adj shemt theacksitiuse ofororadaste Hentians one
bit position in the unit pattern changes by one channel bit, it is 25
appar ent fronefijgcentBtoh&het fonyemmpoirsion arecHieandr Us FIFREEHIVEIHM
each other. Accordingly, by detecting the code patterns of the summation
Gray codes, tA®e thiseovanperyr &be Wﬂ-ﬁi%ér &THithen CRFRE RO difs on t he

opposite 56 - 1 sides can be identified so that the t K nunfer of the
gonvex port i oRcdadaged; da,gceegdance FHF@'W%ﬁh@PF?ﬁ?Qﬂﬂﬁ e:ﬂ%ﬁﬁh can be
etected in accqrdance wi th the Gray code patter ; errin

to Fig. 7, th§‘°gﬂgﬁ§t"|°8n°(§f PREAS St %85%11051%0? a|%(‘)ar11§:r é:c?ortéllengf/orngpl)%?()duci ng

apparatuslgf thl%.ggbodinent configured as descri bed above will be

descri bed*Bel BRF “B&C4use t he operation of the optical information

recording/ reproduci Ng apRAr 3kdAdingifdrmat of the fifth optical disk
in which identification signals are recorded by width
modulation of concave portions as described above will be
described below. Fig. 32 is a view for explaining the
15 recording format in concave recording tracks. One track
is divided into a plurality of sectors. By using CAV,
respective sectors are arranged radially in the direction
of the radius of the disk. One sector is composed of an
. identification signal area, and a main information signal
20 area. The identification signal area is composed of a
sector mark block, a sync pattern block, an address mark
block, a track number block, a sector number block, and a
concave-convex mark block. As described above, these
blocks are recorded by the change of the width of a
25 concave portion. These blocks function as follows.
1) Sector mark: This bléck sﬁows the head of a
sector.

2) Sync pattern: This block generates address data



4) Track number, sector number: These blocks show

10 enbodi gent ,i.s _sub t%ntially simlar to the operation of the optical
i nf or mati dn PQQEFaFnéP &pr oduci ng apparatus in the first embodi ment shown

102, e dety b dssetaUeg shigreoit) bR AR et feren

points, that is, etect | ication signals

bel ow. When ﬁFEQBHrg%@?%%ﬁp%%%H35%9r%E@EHiﬂng§§%ﬂ andedialed, the third

systemcontroller 1 ges by reference t0 an address nmap or the like

whet her the sgebedifl thaciesi gnated address exists in a convex 20 portion
or whether the sector exists in a concave portion. Wen the sector of the

desi gnat ed address exi ain®ngn thesenb@wchs,t ithe, sklbtopoharid blelckgn thHeput
signal to the first polarity inverting circuit 50 is inverted through the
control 3Dgnaynt4pattelrat bilbek2Bndolthei addraser madksibdoak iaxeowtqmutared from
the first polarity inverting circuit 50. Wen the sector of the designated
address exi ste Rhlaseotoss.pobSecterst Adjpskati ip sheaddingellions afotthehanged

so that the signal is .
radius of the disk are supplied with the same sector

number. Further, in this embodiment, Gray codes are used
as track numbers so that adjacent track numbers are
15 different by only one bit. Hereinafter, this bit is
called "shift bit". In the concave-convex mark block,
the width of the concave portion is set to Wg.
On the other hand, the recording format in
convex portions is substantially similar to that in
20 concave portions. In the recording format in convex
portions, however, the identification signal ié obtained
by using the fact that the width of a convex portion is
changed by modulation of the width of concave portions
adjacent to the convex portion in accordance with the
25 identification signal.
That is, in the sector mark block, the sync
pattern block, the address mark block and the sector

number block, binary patterns of adjacent concave



portions. Accordingly, 1r the polarity OIrI the reproducC-
- 57 1 outputted directly. At t t] the.third stemcopntroller
106 gi ves hé‘ngorﬁﬁ'g&ac‘l'si%sﬁcﬁl eél]fbi??]r%e (ér}ga‘;n%%a%f d%(':éooql%n%*tf u<? 103 and
the addition Cct%qie g%c}&di [ [ t yﬁ&?@ﬁ: | di ng
Scircuit 10 a{%ﬁ t he eg'g' t gﬁféé%r%léfe&ggsc% nég}?éc?%gc]ﬁ?tg% are ‘?Sféned to
an operative j$kah <fd itd NARE Y IS 1 G HS B Invine e {ecigd ven

address is in a concave portion, and the Gray code deciding circuit 103 and

the additiond@sdy oFOGe it Fedoiiing I¥ack & tBEdibd Gy ldbdewperative
state and an operative state respectively when the given address is in a
convex porti @re usdadhdse tdieattasck ouptbeardKiouk arphtiteards rgf [lebick ng-in are
performed. The reproducing signals fromthe light- 15 receiving portions
214a and 1214lexmepti rghet tsdd fito iilte ifn rastjacendf oncawpipartionsiiare23, the
fourth waveform shaping circuit 102 and the fifth waveform shaping circuit

104 via the &a¥adi &% &h dtdhem21 Ageeadagdinr Ahis hlqgk candenegad t he

beam spot traces_. an address
P in the same manner as in the other blocks. In the shift

bit, the widths of the adjacent concave portions are W
and Wg. Accordingly, the with of the convex portion is

15 Wy, and the gquantity of reflected light is substantially
equal to I,. Because Iy, Iz and I, can be identified
respectively if the change of the quantity of reflected
light is detected by a three~value detector, the position
of the shift bit can be detected. If the track number of

20 a convex portion is defined to be equal to the track
number of a concave portion adjacent to the convex
portion with respect to the inner circumferential side,
the track number of the convex portion can be obtained on
the basis of the reproduced binary pattern except the

25 shift bit and the position of the shift bit. This is
because two track numbers can be obtained on the basis of
the binary pattern except the shift bit, and smaller one

of the track numbers as Gray codes is equal to the track



OI TracCxK numbers recorded 1n adjacent Two concave

20 area ofg a r di tar Y S | circuit
102 perf or5ms R?\'?ave \éfsrﬁ g"ﬁ'?p’l ngﬁ? ol%qé} gélr{%gi&l%hél&gyg{ %@a?%%\g he
reproduci ng ighal QAYL 6¥¥H§§Sh . f e _portion
and deliver s%t he cﬁr{g]s?% SI gﬁ’é{"{%{]’% gc G ay co%@éﬁdﬁ%g@% Cl r%ui t 103.

The Gray codediendiFig Cigquiits Hraiein il e ABBiaBXPigesesl in G ay
code into general address data allowed to be used in the systemcontroller

on the basi s mfprbdudad frda thh| e sinadivdIttathdis el YFif. 138D shows- 1
| i ke and delivers the address data together with other identification

si gnal s such bdnasmc tpat tamize robtaitrtesd tfxrond as \ssitgera Ic whtanidesd 6.
Thereafter, the systemcontroller 106 perforns control while regarding the
addr ess d& a iawextingume elitgidedr ssignadl repmodudaed diran thendsonvex he case
where the beam spot traces _a convex recording track, the fifth waveform
shapi ng ci r clRATti®R pedifothe RRAHAGH sHAR Feharepce numerals 510 and

511 designate concave portions; and 512, a convex
portion. In Fig. 33C, the shift bit is neither H nor L
when the convex portion 512 is reproduced. Accordingly,
15 error occurs so that the track number cannot be
identified. Gray codes of adjacent numbers are however
different by only one bit. According, if the shift bit
in the binary patterns obtained in Fig. 33D is set to H,
the resulting Gray code is made equal to the Gray code of
20 the concave portion 510. If the shift bit is set to L,
the resulting Gray code is made equal to the Gfay code of
the concave portion 511. If an algorithm of always
selecting smaller one from the two codes is used on the
basis of the above-mentioned definition of track numbers,
25 an always correct track number can be obtained even in
the convex portion.
In the concave-convex mark block, because the

width of each of the two adjacent concave portions is Wy,



An apparatus of producing the fifth optical
di gi tal I d 10 duced
Cr osst al K51 GiFRAEhL T PeatPBrrPaAaPLRY: PEORE L3 LD e&ﬁ%e@é%ﬁﬁ%%
adj acent to the convex ortl and d g ﬁTﬁ %he dlgéﬁw @ to the
addi ti on (}a.régﬁggﬁécogﬁﬂg |r&ﬁ| % &GR8N éng Sde decodi ng
ci roui t 105 ganyeetsbagkBUEHE aBEREESSET | BnlS Geak sade pke general

address data a use € systemconfro basis of a

conversi on ta@b%&am%awseg QXdEEEQBﬁ BealNgolir-ée andndaki uenggye address
data together with o Identification signals such as sector nunber to

the third systgatcestret! ebr188aidlitgenczbtiehtibhe behin' 833y aaeAmegont rol | er
106 perfornms control while regarding the address data as a current address

val ue. Asodesaffbefleabosgferggcor thegradisbtonpbeanl 531f pagseisothrough
recordi ng/ reproduci ng apparatus in this 25 enbodi nent, G ay codes are used
as track nundeisghtr éngedsatypmedplatorn58Re addigbs defdect®® 833 129, so
that when the beam spot traces a convex recording track 112, the addition
Gray code deabdi agmérreni priss 534 amdodis converged to a fine radia-

tion beam spot by an objective lens 535. A radiation
beam sensing layer 537 such as a photoresist layer is

15 applied to a recording carrier 536 such as an optical
disk substrate. A gate signal generator 539 generates a
gate pulse signal having a length equal to the length of
the identification signal in a predetermined period in
synchronism with a rotation phase signal outputted from a

20 motor 538 for rotating the recording carrier 536 and
delivers the gate pulse signal to an identific#tion
signal generator 540. Upon reception of the gate pulse
signal from the gate signal generator 539, the identifi-
cation signal geﬁerator 540 generates an identification

25 signal to a modulator 542 and an intensity switching
signal generator 544. An oscillator 541 generates a
carrier signal having a sufficient high frequency

compared with the bit clock of the identification signal



identification signal and delivers the resulting signal
-59- 1 address informatiqn acg Ly b
ob}alned f PonfBhe ZagR g%l&pegggr © da¥'2USI égkgfﬁé%y @bggﬁgngZdress
i nformation c bt ai | f d ts 4
concave and 5 832$8£°Feé§§ Pﬁ% %?%@%yg%ig% s&e%ggll g¢%§§$%}n1a dress ar eas
only in concayg,hego 5239 Lhdkel hS Q‘H@&%aﬂfceo'iﬁct‘?ﬁ%@x% requi r ed

Y3 v
for nanufacturlng optrcal ks can be reduced. It 1s a nmatter of course
that any ot hear%‘iﬁglgl%mb%l%%d t&%oh@% hdr anp19Fderf B4 3 e kehuyber as

long as patterns generated | ogi cal summation of adjacent unit patterns
are dlfferentthéOEhﬁéCBeahh%botE&%ﬁﬁbQ&doEwGhapr@détemMMmaadﬁumﬁmecused in

this enbodi nent are shown in Figs. 12A to 12D. Alternatively, patterns as
15 described thedgkeblrding)Bakrieitda’thendireckson. of tthier draglituscal di sk
and an optical information recordi ng/reproduci ng apparatus using the disk
wi || be descr theatebél.owFiig .d8Baishows the locus of the fine beam spot
moved in accordance with the driving signal. As shown in
Fig. 35, the amplitude of the movement of the beam spot
in the direction of the radius of the disk in the main
15 information signal area whereas is W, whereas the
amplitude in the identification signal area takes two
values Wy and Wy in accordance with the binary value of
the identification signal. Here, in the modulator'542,
the amplitude of the modulation signal outputted in a
20 period in which the identification signal is not inputted
is set so that the amplitude of movement in thé main
information signal area is Wp. In the modulator 542 and
the amplifier 543, the amplitude of the driving signal
and the degree of AM modulation are set so that the
25 respective amplitude values become predetermined values.
At the same time, factors such as error based on the

intensity distribution of the fine beam spot, and so on,

are adjusted. The intensity switching signal generator



cation signal and the presence/absence of inputting of _
hi'rd opt Pbal R SOSRCG LA I b | TVEHE | BRCSTALERIONREFRE « he
303, 304, 308 Fr IS0t PERHT IR Toras S AT o RESECE ol el -
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bet ween the concave portions e concave porti e convex port I ons

are arranged @feddttcer Valrs Qfcddie a3} téiﬁtmliﬂgg 6@41&11‘?0@1@! f‘&i:mé&'eunder

concave/ convex portions are lined up in - nunerical order so that

| ow nurber ed HHN GBHY IGEPERE dIPId1 Gllfe At [N ABbpTaddiRenGf the _
circunferential side. The reference nuneral 310 designates pre-pits aligned

i n the cavexticendmam fspon iin atheasiiwesrtd qniake tdheoawedive cob thd edisipt ed.
The respective center lines of pre-pit trains are shifted by 1/4 of Tp from
t he respecti s ddwaterthe nagaisitthe iguildergpstowden cheanpl stude refim
displacement of the fine beam spot is Wy, the intensity is
smallest when the amplitude is W,, and the intensity is in
an intermediate value when the amplitude is Wy,. In this
15 manner, the sensing layer 537 can be subjected to beam
" radiation with substantially constant intensity per unit
time, so that irregularity of the exposure state can be
eliminated. After exposure is terminated, a disk
substrate is completed though steps such as étching,
20 transferring, shaping, etc.
As described above, according to the optical
disk in this embodiment, by modulating the width of a
concave portion in a CAV control disk in accordance with
the binary value of the identification signal, the width
25 of a convex portion is also modulated. As a result, the
identification signal can be obtained even in the convex

portion. Further, by using Gray codes for track numbers

recorded as identification signals in concave portions,
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ferenti él Ssi ﬁ‘::‘.-skﬂ&lg.tlli Se Qﬂ?sdlrﬁaéa tb%&ggfiogﬂ ¥ cg{g)i nati on of a

concave portion and a convex portion acent to eac% ‘ot her.

ldentificati @Ra%igRaA.S B d LuBHBGaRC Al dith At Add AP RO tm@fnhsich
pre-pits 310. For sinplification, this drawing shows the case where the

nunber of i deelr fepaiddut isigNalenyicF iYdtd drf Jigind &y gRcdibad orpethene
track. The nunber of pre-pits is 15 however actually fromthe order of tens
to the order optilmarididkck dac@dianrd.0 tAveordiorgint, oraicaErettiond t he
identification signal. The reference nuneral 311 designates a beam spot
conver ged i ncondesrniagortdiisy dharacterigtishjwictl \ke |dascrided ut itde The
beam spot 311 is 20 scanned along the center line of a concave or convex
portion (Rer Sithem Portdions éﬁl{lo%@s regayded &t &e eE HERE 4P Frhpsa 3.
When an information signal s to be recorded/ reproduced, the beam spot 311

moves on a c8fcihe Genyentdepad eatdicat dishy shewn e Fi&nt®ét. Though t he
bea][n spozj 3|11 re?(r:]hets % Lli % ro%\r/%[li?gzt]ﬁgr .uption.s r%"g'?’eg;q‘%%gisqn qu% |
perfornmed al ong etr C | |%%595ﬁﬂ| IS
sufficientlyrggggh.of main parts of the fifth optical information
recording/reproducing apparatus. In the drawing, the
15 reference numerals 214a and 214b designate light-
receiving portions of a photo detector; 217, a differ-
ential amplifier; 218, a low pass filter (LPF); 221, an
addition amplifier; 222, a high pass filter (HPF); 223, a
first waveform shaping circuit; 224, a reproduction
20 signal processing circuit; and 233, an output terminal.
These parts are substantially similar to constituent
parts of the conventional optical recording/reproducing
apparatus shown in Fig. 40. Accordingly, reference
numerals given to the constituent parts of the -
25 conventional apparatus are given to these parts for
omission of detailed description.
The structure of portions different from

portions in Fig. 40 will be described below. The



fifth system controller 567 and transmits the tracking
-61- 1 The positional relation between the beam spaot 311 and a pre-pit 310
in this ciseerzorhedgnad Epgthestracking) coptzelefizicydd Aldy oWigh
recording surface of the optical disk in this enbodinent, fromjust above.
Wien the bea¥e§Pesst ta1bhaopedazitig foke trRSENGe FOBETOH ra odcave porti on,

the right half of the b t 31Q i.n.the.dir, ' f
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o spot  J16°69ePRags AR Ay E0RAER BFReR, cdfaRe HRE g of
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i.nformati on of Kk e obtal ne nodul ated light is detected

by a phoyg dg%%%tc%&xoffrbhetlh'bka-if'fé&_bh%rialwa&@ll&i@ie dentA todthery e- pi t

310 cal cul at as ah optical length is set to 1/4 of the wave length of a

radi ati on begRaggaehEt ithe pbeaked.SPahe ire€edegices naimeradulsBI on

designates a third polarity inverting circuit which
receives high-frequency components of a summation signal
from the HPF 222 and a control signal L4 from a fifth

15 system controller and gives a high-frequency signal to a
ninth waveform shaping circuit. The reference numeral
562 designétes a ninth waveform shaping circuit which
receives the high-frequency signal from the second
polarity inverting circuit 561 and gives a digital repro-

20 ducing signal to a second address reproducing circuit and
a third address reproducing circuit. The reference
numeral 563 designates a second address reproducing
circuit which receives the digital reproducing signal
from the second waveform shaping circuit 562 and gives

25 first address data to a second address calculation
circuit 566. The reference numeral 564 designates a
tenth waveform shaping circuit which receives high-

frequency components of a summation signal from the HPF



the digital reproducing signal from the ninth and tenth
of the refl ected |Jj ght .be maxi m.zed t format, of the optical
disk in thi% 2@" ﬁiﬁpwq ICHRE H%Q "&{eaﬁfﬂ {{B gijes S&C %‘F‘ﬁ uc-
tural V|em10f r r t e | 320
tta %%Sthf %gffb%éj L Jlﬁéﬁ%e of & %%If £

desi gnat es concave po |ons convex portlo rack

nunbers are asylgneaned deBeRdide’ SinAds 56b td@él#:{hecéé %k%cf&:?‘e =

nunber ed t hrough the concave and convex portions dat iIntervals o

rotation. A beamcunafilodt #istdid. REfIfcH PddeAtidiy WP EalSesd 'died herdnpner
circunferential side to the outer circunferential side so that recording
-62- 1 track mhebeetonde aneprdEad edidiesk replkoducing Cianlitst68 N drie
drawi ng. The reference nuneral 322 designates sectors obtained by diving
one rotatilGn G65camk ttheclcontr N sjrgmais L4Sextom thentferftiofsyfstem No. 1 to
No. N are 5 given to the N sectors, respectively. Because the recording
tracks are shgpodricilderaamd igiaescdillird lagldress data to the fifth

system controller. The reference numeral 567 designates
a fifth system controller which gives the control signal
L4 to the first polarity inverting circuit 50, the third

15 polarity inverting circuit 561 and the second address
calculation circuit 566 and receives the third address
data from the second address calculation circuit 566.
Further, the fifth system controller 567 carries out the
same operation as that of the first system controller in

20 the conventional optical information recording/
reproducing apparatus shown in Fig. 40. |

The operation of the optical information

recording/reproducing apparatus in this embodiment
configured as described above will be described below

25 with reference to the drawings, while the description of
the operation is narrowed to the identification signal
reading operation as a characteristic of the present

invention.



pLlallly JlilvelilLllly CirillUllo 2V alll D04 LO DEe 1l all

concave pgrt E‘.ﬁB?te?t%%i%r 284 £20 thidlughe ¢he Rt N107:1grAAK I, Tudon

connected to seCtor No. 1 of track . T+2. Further, "the convex ‘portions
are formed seekBpkisfChbe al@riiekiNgoleriroaclsiipall thrichghoRiRC iggHi sect or
No. 1 of track . T+3. These recording track nunbers and sector nunbers

are prelinm ngeckyviagmpdreionse 2didak and 2ndbpi theasiddedeniddlabove. | n
this enbodi nent, address data in convex recording tracks are recorded as
pre-pits. Wiempdifferolldx andcahei LPFt 246k ithet fdoed pollexdidy damtvgutsi tion
i nformati on can ba obtained easily by adding 1 to the track nunber in the
addr ess dat alngprétgudl SOomiyes- thet $rackinge erroac gdgaadhdosddi®or nunbers
of adjacent sectors in radial directions are equal to each other,

si gnal s H8pr 53ackdngr 6RNSFELpFEFCRAtedREaPdTaRE WonvéR RedStiliy ﬁﬁgtks_can
R R AR W S R C A I
i ormat i on SPBRATSaPBRSTRABY) RERERT - MbAttorte: AR 2PBY PSR or a
sector mark Phgﬁgiffcation signal area, high-frequency components of
a reproduction summation signal given through the addi-
15 tion amplifier 221 and the HPF 222 is delivered directly
to the second waveform shaping circuit 62 by the third
polarity inverting circuit 561. The second waveform
shaping circuit 62 performs two-valuing of the input
high-frequency signal on the basis of a reference level
20 which is set to make it possible to discriminate between
reproducing signal amplitude values (which are‘replaced
by Sz and S; respectively) corresponding to the widths Wy
and Wy of the aforementioned concave portions. Then, the
second waveform shaping circuit 62 delivers the two-
25 valued signal as a digital reproducing signal to the
second address reproducing circuit 63. Upon reception of
the digital reproduéing signal, the second address repro-

ducing circuit 63 detects a sector mark, a sync pattern



number and the address number and delivers the decoded

sync pattern bl ock, an address mark bl ock, a track nunber

- 63-

1 bl ock,

and a sect§r Ma@w@s @%@@rM@dd;ﬁﬁ@ctdaf@ Wagschem iwittorthe Yaoldewat 1)

Sector mark: This block shows the head of a sector

ync

pattern: Thi $£hS CORCEIRCAVE X PRI T khe raé*ﬂqﬁﬁﬁ:tqwlb]}%%@bul ses. 3)

sector nunber! Lﬂﬁ&%? @ ockS
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he
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68413 is used c%icfa%-%h% PR ot RBLRUAA dlidiedd ddia.

enbodlnent An apparatus o pro ucing t

10 If the fact that both the values express a concave

recording track is confirmed, the address calculation

circuit 66 delivers the first address data directly as

third address data to the second system controller 67.

Upon reception of the third address data, the second

15 system controller 67 performs control of recording,

20

25

reproducing, retrieval and so on after that on the basis
of the third address data. If ﬁhe value of the concave-~
convex mark obtained from the first address data does not
express the concave recording track, the address calcula-
tion circuit 66 aborts the input first address data as
error and waits for arrival of the next address data.

On the other hand, in the case where an
identification signal in a convex recording track is to
be read, the system controller 67 controls the first and
third polarity inverting circuit 50 and 561 to be in an
operative state through the control signal L4. The first
polarity inverting circuit 50 inverts the polarity of the

input tracking error signal and delivers the polarity-



traces the identification signal area, the third polarity
optical disk in this enbodinment will be described below briefly with
r ef er enceSt olnWergiagi A§Fcukitg5617inyextp| kR BPagritysRéwhighthe
configuratiog of the ag aratus. 20 Thg ref erence nugpraL 330 designates a
radi ati on behRPIBEREE SHERORENLS| Qe P JRPUSEPPECAYFTLSR SUMg taon :
radi ati on beam 331 hayi sufficient_energy. The radi.a-.tio eam 331
passes throuﬁﬁgﬁa Lﬁﬂg a%}éXSFPykﬁﬁngg?ngggé?Vgr F&hflggﬁﬁeng 3 and a
mrror pris ] ed. fi r agii,at i eg s y an
obj ective Ig%§§é§E?QX#?géﬁagggégggag%ggﬁgFnga?éyegh§3?9§&§h as g%&mp _
phot oresi st LRYEEnkScaPRLi 85k BetE6Lhdi BloCo#hibehg338 tHENiaDuRN Optical
di-sk substrate.” The light intensity - 64 - 1 nodll ator 332 I'ntercepts
the radipgi on_igﬁaﬂrééﬁehayasggﬁdansﬁ vhéhbhBesi genthbi 8Bbrenmeh@ianed ven
froman identitication signal generator 338 through an anplifier 339.
Accor di ngl y, réberénesat Lélredt and deliabrsuthat twd-balued shgnadeati ki cation

signal generator 338 is converted
digital reproducing signal to the third address repro-

ducing circuit 565. On the other hand, the tenth
waveform shaping circuit 564 is a wind comparator in

15 which a reference level is set to make it possible to
identify the reproducing signal amplitude (which is
replaced by S;) corresponding to the width Wy, of the
aforementioned convex portion. Only when the amplitude
of the input high-frequency signal is Sy, the tenth

20 waveform shaping circuit 564 delivers a detection pulse
signal to the third address reproducing circuit 565.
That is, only when the shift bit is detected, the
detection pulse signal is delivered to the third address
reproducing circuit 565. The third address reproducing

25 circuit 565 detects a sector mark, a sync pattern and an
address mark from the input digital reproducing signal
and confirms that the area currently traced by the beam

spot is an identification signal area. Then, from the



waveform shaping circuit 564, the position of the shift

I nto radi n bean1 ul ses and con erted. int 0- sensitive mark trains
on the ra |a t5niBek éﬁ?ynﬁopﬁyB %? tﬁB&% B&@bﬁfl&ﬁ GPUGEES -pul se

Gencrat or 107498 sﬁ%?%?'esgﬁﬁ%géﬁt efecanidt BREnar trardod %%”a"?ﬁ‘s i ght
nensity mogypgt Qfxe?’gﬁl 8NpbE 6oN3! LU oBYad eahahaegg%aba gystal for

rotatingthe |rect|0no ction e ralatlon eamin responseto

applica- tiogpehia ¥Rbt EQSckaﬂ%BErﬁnéb%é@EtE‘}él?OnVQ‘hTehngsinﬁ@.l& @nleect i on
change of a deflection surface into the change o ight intensity. Further,

the light debeehert@d3trakrsnifibeesglie ablibersadast sercheamdadbsehange by
a very small value so that the fine beam spot is noved by a predeter- 20

m ned w 10h dataheogethedi wjthatheevalneshefdthecteotoaf nulmberadinds t her eof
only when a gate pulse signal is given fromthe gate signal generator 340
connect ed t hthaghonpaveptohivex B4tk Thethet eescpydahddressaredcidatdener at es
a gate pulse signal having a length equal to the length of 25 the

i dentificati@hrsRihabbhn aTb?eﬁéF@ﬁ?’n addrpepi ealrulafhenr 6Arsmiki 5862

rotation phase signal ou utt d froma
P eagsgthe vaiﬁ the control signal L4 and the value of

the concave-convex mark obtained from the second address
15 data. If the fact that both the values express the
convex recording track is confirmed, the second address
data is delivered directly as third address data to the
fifth system controller 567. Upon reception of the third
address data, the fifth system controller 567 performs
20 control of recording, reproducing, retrieval and so on
after that on the basis of the third address déta. If
the value of the concave-convex mark obtained from the
second address data does not express the convex recording
track, the second address calculation circuit 566 aborts
25 the input first address data as error and waits for
arrival of the next address data.
As described above in detail, according to the

optical information recording/reproducing apparatus in



Gray codes recorded in concave portions adjacent to the
notor 342 for rotating the recordi carrier 336 gnﬁ delivers_the gate

pul se si grral SBVSe BN i Thtiish Pasis @f the digital RidRat or 338 and

. i fi : v 3 ' . ' h
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the continuods track and the pre-pit train as an identifica- 1Tion signal

can be writt ggioandanadraly GodeeyRiIFNYINY détddtion Py sigedl es of
operations. That is, the identification signal is expressed by Intermss
of the camlti oudps ttedl K rom\filey ternith n@ves alins lshapisig atirdwl tt Gt et eal

t hough steps such as etching, transferring, shaping, etc. 15

| i ght defl eccorrett daadie romker tist eibdpdesd on the basis of the two

Gray codes, so that correct address data can be obtained
even in the convex recording track.
Fig. 37 is a block diagram showing the configu-

15 ration of main parts of an embodiment of the optical
information recording/reproducing apparatus using the
fifth optical disk. In the drawing, the reference
numeral 50 designates a first polarity inverting circuit;
561, a third polarity inverting circuit; 562, a ninth

20 waveform shaping circuit; 563, a second address repro-
ducing circuit; 566, a second address calculation
circuit; 567, a fifth system controller; 214a and 214b,
light-receiving portions of a photo detector; 217, a
differential amplifier; 218, a low pass filter (LPF);

25 221, an addition amplifier; 222, a high pass filter
(HPF); 223, a first waveform shaping circuit; 224, a
reproducing signal processing circuit; and 233, an output

terminal. These parts are substantially similar to

by
i on

The



shown in Fig. 36 are given to these parts for omission of
so-cal |l ed acoustic-optical deflector. Fig. 18 shows an acoustic-optical
Ly ST

SLEM

el ement u In the acoustic-optical elenent, an
acoustic-optical cell [ ' i I L.cal
transducers 20 351 and %%%Cg%\%’g%d?%mé%%% s§§%§8g%§i@g§%8$espec-

Lively. Wen Ay iGHd rif FiPnate |pi PEDRR | S ORINEE b TGy ! O Fha2aedp2 and

356, an acoustic wave W certarn frequency is generated in a ne

such as gl asserdd Mund A1 C1d EBdigiSts IO HBF FHOEHW FEE6BEEE08 occurs in
25 the nediumso that a part of the radiation beam 353 is deflected by an

angle [err] asiffetsnticen Stena Thoutpat ted fromrepordipfetenvidbe frequency
of* the supplied electric signal. - 66 -1 As descri bed above,

accordi ng@ o anypel iohitexc 221 Hiagkd igivds sa dnighth imadyendye sigpelttoeanent er
lines of pre-pit trains are shifted by 1/4 of the guide groove pitch from
t he respecti wlaxantdr wavefowi shaping deircuit. The reference numeral

571 designates an eleventh waveform shaping circuit which
receives the high-frequency signal of the differential
signal from the HPF 570 and gives a detection pulse

15 signal to a fourth address reproducing circuit. The
reference numeral 572 designates a fourth address
reproducing circuit which recéives the digital reproduc-
ing signal from the ninth waveform shaping circuit 562
and the detection pulse signal from the eleventh waveform

20 shaping circuit 571 and gives second address data to the
second address calculation circuit 566. That is, this
embodiment is characterized in that the eleventh waveform
shaping circuit 571 and the fourth address reproducing
circuit 572 are provided instead of the tenth waveform

25 shaping circuit 564 and the third address reproducing
circuit 565 in Fig. 36 so that the output of the
differential amplifier 217 is used as the input of the

eleventh waveform shaping circuit 571 through the HPF
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of processes required for oducti1on of an optical disk can be reduced.

Al t hough t hi anbodi B cdywsidye caseiddieref ida®idn i sleghali fataon signal

areas in the optical disk are shifted in radial directions, the present

i nvention cancdifcaifpp|desbidiidecrase idete balansad | cbs i tine ssgmel aartas are
shifted only when there is difference between adjacent recording tracks.
Fig. 19 siowstisn fixsswplemimddimedt sector format of such a disk. The
reference nunerals 360, 362, 364 and 366 designate concave portions; 361,
363 and 365, convex pordn ol SERT drndientn ¥ t¢FL SYRAES PBrtion; 368, a
mai n i nformation signal portion; 369, an area in mhigh a sector,naLK i's
recorded; 37GidentifEicatken rBighah B0 F ROPERT FFCPEIIRI TR 391%Can area

'n be read, the HPF 570 extracts high-frequency components

from a push-pull signal outputted from the differential

15 amplifier 217 and delivers the high-frequency components
to the eleventh waveform shaping circuit 571. The
eleventh waveform shaping circuit 571 is a comparator
having two positive and negative reference levels. When
the amplitude of the input push-pull signal is larger

20 than the positive reference level, the eleventh waveform
shaping circuit 571 generates a first detectioﬁ pulse
signal to the fourth address reproducing circuit 572.
When the amplitude of the push-pull signal is smaller
than the negative reference level, the eleventh waveform

25 shaping circuit 571 generates a second detection pulse
signal to the fourth address reproducing circuit 572.
Upon reception of the digital signal from the ninth

waveform shaping circuit 562, the fourth address



binary value correct 1n the shiit bit can be obtained
i ch a track nunmber is

whi ch an address rk.i.s.recorded: 372. an area

recor ded; %anérhﬁgnh%%&ﬁ%ﬂﬂ gogg&nﬁptﬁurﬂ;grt\ﬂ]es Ruseoitesy Anong t he
respective .- o R | fd | ' | blocks shown in Fig. 16, only
the track nur%grngél gcjz'é'll %%H%%%ﬁ%%ther bl ocks are fornmed so that
pre-pits are formed onpGeRCavVRA {PEDGAd 33 nPRIAUSS IS & 100 have
the sane pattern 5 between adjacent tracks, even’n the case where the beam
Spot traces angoRwex riedislnan, InheikeamsagothieS rEFdHet R nlinldtarL-98¢ s of
convex portions on opposite sides of the traced convex portion.

Accor di ngl y, aades 8i2n deei\ytra teoldontave ipdatiiichisGatandn 58i1gnal Tomresbe
reproduced from 10 these blocks. In the case of such configuration, a
segnent 1A wpobchianpr eThiet biinaslyi viadsef odmthiee Gragr kodentrecoarsieshdm  so
that there arises an advantage in that tracking control of the beam spot is
stabilized. Bsheheogsave Poxiedi 38 ishdidllle @asle thisekdnary value

in the concave portion 582 is "1110". 1In this case, the

shift bit is the second bit. 1In this case, the width of
a concave portion on the left side in the direction of

15 movement of the beam spot 583 is W, in the shift bit
whereas the width of a concave portion on the right side
in the direction of movement of the beam spot 583 is Wg.
Because the beam spot 583 performs tracing on the center
line of the convex portion 581, the convex portion in the

20 shift bit is shifted to the concave portion 580 side
relative to fhe beam spot 583 (IL;>L;) so that a state
equivalent to a state in which tracking error occurs is
established. Accordingly, the waveform of the push-pull
signal is formed as shown in Fig. 38B. The eleventh

25 waveform shaping circuit 571 compares the waveforms to
thereby generate a positive detection pulse signal to the
fourth address reproducing circuit 572. On the other

hand, Fig. 38C shows the case where the binary value of



i TNhls Ccase, conirari.y TO the case oI r'ig. Jso04, tTLine

15 an i derg [ fwt:ﬁﬂe%;a{ %ﬁ%‘ge ;gﬂ}gg}g ér[‘ se ési@%mﬂc@hg concave

portion consti oove is interrupte e present invention

_can be appl i eﬁf&eﬂﬁ, S5 St dSNtid GAR s SoONS8S P& ewariAnggd by

maki ng pre-pits overlap a continuous guide groove as shown ih 20 FIg. 20.

In this casesHial &its wibrdHLTERPLRED of N WSO HO¥E1 off Ook NEhe
tracking control iIs stabilized. An optical information

recor di ng/ r eI Gl e AP AT WEL Feft IIC G flinieratilen 1 f OF NElé OPesih 08gbt ON t he
third optical disk and for reproducing or erasing the 25 information signal
fromthe thirs8Ppfd ogl. daskomtilinghy,deker cbarelze powtdionh 589f drertdee t 0 t he
drawings. Fig. 21 is a block diagram showi ng the configu- ration of the
opti cal i1 orsheitfitorbirte doy dihiigitrezh rtod hengroncavesPportliiapE8éitsisdel n t he
drawi ng, the reference nuneral 210 designates a sem conductor |aser; 211, a
col li mator | eeskative to g baam Gpot13 Acgrrshingty v ctheavefarm oHhot o

the push-pull signal is formed as shown in Fig. 38D. The
eleventh waveform shaping circuit 571 compares the wave-
forms to thereby generate a negative detection pulse

15 signal to the fourth address reproducing circuit 572. 1In
this manner, the fourth address reproducing circuit 572
can obtain a binary value correct in the shift bit in the
input digital signal by referring to the polarity of the
detection pulse signal.

20 As described above in detail, according to the
optical information recording/reproducing appafatus in
this embodiment, while the light beam performs scanning
on an identification signal in a convex recording track,

- binary values of Gray codes of two concave portions

25 adjacent to the convex portion in the position of the
shift bit can be determined on the basis of the amplitude
and polarity of a push-pull signal outputted from the

differential amplifier 217 through the HPF 570.



upon the case wihere a phase change material 1s used as
d 21 4 i r i Vi i . f: 2
Sotuator. B1end eddiing L ELB P o PELLERP i SkCT FRL pRddent” |

pass filter ( -+ 249, t Wereh i it , delyipgs circuit;
D217 an addi (VAT 1o BEFPPH GRS nel Gt iR sy JERKbRALEL
wavef or m shapieid i It _;a@%;pﬁoé&ni%%@ﬂé’%ééﬁ‘r&iﬂ@%e&i&ﬁ?sé' ng circuit;
225, an address reproducing circuit; 226, a traverse control circuit; 227,
a traverse myigmerA?&redordingllmediim ;e29,if Wssd! di AYtkowgR| theocessi ng
circuit; 230, an external input termnal; 231, an laser driving circuit;
and 233, 15 abord plasdriptital . hdedsese nddsaipen tshareasebshere ai @AVyY
eqgui valent to the constituent parts of the conventional optical information
r ecor di ng/0 emesihad rigf aped @usthampticakidiskorotatiorneentoekr al s gi ven
to the constituent parts of the -conventional apparatus are 20 given to
these parts MAthadsdihs Gvention eFar ke igprkiesh tekhecfase jehexe er ence
numeral 50 designates a first polarjty inverting circujt; 223, flrst
wavef or m shafiMg Hethad tis gise a}%nlp?ﬁl%%’djé?{bg FGREEPR RAIRREH S, " a

second sel eCta%jacTer}E:SEi::paacrléss S e’ basr.tz?anrgg'eaci lf’n the track-crossing

direction. For example, MCAV (modified constant angular

15 velocity) or the like may be used.



concentrically on said optical information recording
25 simlar to constituent parts of the first optical infor- mation
recor di ng/ r ePPEFYE {4 0dppErati§eds BEWHSCRTALGS Bracks K& lfiol6llawi®?g,r poi nt's
in which the,gonfigy- ration.sho in Fig. 21.is.different frqQqm.those in
601 Fi ghaeBtiticattone S10aLAn4A0 THE -+ BPA; SRCIURGTE, ROSIGH Hosi gnat es
a third optical. di .as d ri hed \Y; I refer .to Eia. 401, a
recordi ng trégéogW%% Spf %%%'4%%,sgggi%Pﬁakg&egg?ﬁggégﬁfﬁgr@%ﬁgﬁinghich
receives 5 highibieauaney CATRACRESCMGR SHTERVAARSS! ARR (RS JHPF 222
and delivers a élglta signal to the address reproduéing circuit . The

reference nua&gﬁhléoarée%%%aaa 89 addr egstaal eHhakkoBChar Qich whi ch
recei ves an address signal fromthée address reproducing circuit 10 225 and

the control spgheklléohskang beuat Bhygstalh ehapeokhasedndydelriredis-a
correct address signal to the fourth systemcontroller. The reference
nuneral 404 désngwdthsaaldghtebeamnt chbhlractekickdr éneithas t he address
said identification signals (80, 81, 82) are
disposed in recording tracks of said concave portions,l
and shifted before and behind in the track direction so
as not to be adjacent to each other in the radial
direction.
2. An optical information recording/reproduéing
apparatus, comprising:
| an optical information recording medium (40)
according to Claim 1;
an optical system (211, 212, 213) for radiating
a light beam generated from a light source onto a
recording track of said optical information recording
medium;
a shift means (227) for shifting said light
beam relatively in the recording track direction;
a light detecting means (214) for detecting

reflected light of said light beam from said optical

This Sheet Has Been Replaced
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signal from tslad daddighits dedtletiain @1gtialc wutpitteddE rim daliidv driggioont r ol
signals L1, L2, L3, L4, L6 and L7 to the tracking control circuit 219, the
traverse condedlectiingumea2®G, the |laser driving circuit 231, the recording
signal processing circuit 229, the first polarity inverting circuit 50, the
addr ess cal cul ation ci chamecteriged tife Ghaes pul se generating circuit 54
and the first selector 55 res ectively. The operation of the optical

i nf or mati on recordlnglﬁéﬂ f&ﬁﬁ&ﬂ&?u§1@@ﬁﬂl&@P@&H§BHH@§E%|bed above

Il be d tq the d B th
of radiati on (-9 ngdl %@2&63%% %ue;&% catd 1pniad 1oar LB e of the
| beam t her ef th
comyent onal ERRLPATHE 1SaRY Retdetdin Buhe %%\‘i’l“ac”%ﬁe-éﬂ%%d% & it at us
w Il be om t%‘a‘idb‘ihe% E;.E'&‘?:JJ%' @Eg‘ﬂﬁ&r %hte?x' $a3BP 3PS Hednfllifd erent from

t he conventi onal
scannlng on a recordlng track of a concave portion and

said identification signal reading means (51-53, 221-223)
reproduces said identification signal from said light
detection signal amplitude-modulated with said identifi-
cation signal of a recording track of a concave portion
adjacent thereto when said liéht beam is scanning on a
recording track of a convex portion.

3. An optical information recording/reproducing
apparatus according to Claim 2, characterized in that
said identification signal reading means (51-53, 221-223)
inecludes at least one data slice means so that the slice
level thereof is different between the time when said
light beam is scanning on a recording track of a concave
portion, and the time when said light beam is scanning on
a recording track of a convex portion.

4. An optical information recording/reproducing

. . or, 3 . .
apparatus according to Claim 24/ “characterized in that

Been Replaced
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ractor oi said variable-gain amplirier being different
Lng.i dentifi.cation _signals

that is, how_t f h ti f, .d t

frgn1bfe-p?t egwgghe%PgLélgﬁgaﬁggeé%ﬁﬁglégﬁ Eégﬁmaéargggpnﬁpgloﬂeadescribed

.. bel ow. Vhen a SES'g'“Q SR Q@ugl REALAE! HRIYEBRS LAqdeREIREdnERe fourth
systen1controFFer % E judges by regerencepto an édéress map or tﬁe I ke

whet her the sgehon jghtt Beade3is08ahadiagdbasa eskataihg 2raerve¥ 30 portion
or whether the sectdr exists in a concave portion, and outputs a judgnent

signal as L4cohirekSpBgwiassuned that the |level of the signal L4 becones |ow
in the case of a concave portion whereas the |evel of the signal L4 becones
high in the Base of a aanvetxipalt iafiorhativhemretbedihgr/repdddagings an
address in a convex portion, thenpafarity ofgan input signal to the first
pol arity i nveppamgtusr egcbr8ings tpiCéatimd 2/ Wibarahtestiaed addthss is an
address in a concave portion, the polarity of a signal is not changed so
that the sigfaidi spparptuseduzghey compryseskFurt her, the second sel ector 55

Is made to select the tracking,control circuit 219 through the control
signal L7 so that the BuFBGPTBANEhBeRPEcK2R] c8ALP ofOFi FEGPEAZRG js -

supplied to EH%O%&E%EQ %&5%%&% onto recording tracks; and

a recording control means (56) for controlling.
said recording means not to record said information
signals in any area being on a recording track of a
convex portion and being adjacent to said identification
signal in the direction crossing the tracks.

6. An optical information recording medium in
which both concave and convex portions formed spirally or
concentrically on said optical information recofding
medium (100) are used as recording tracks (101),
identification signal areas (80) in which identification
signals including position information, etc. on said
optical information recording medium and so on are
recorded in advance are provided, and information signals
are recorded by use of the change of a local optical

constant or a physical shape caused by irradiation with a

This Sheet Has Been Replaced
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tudied DYy at leadSt a L11IST ldentilication sidgnal (Al) ana

220. Then, t At ' I 6 i ; 2 '
Craver Se ot & S50 EnE ARG CAE RS oREy B PLOSRE R T SRAC B, o,

seeki ng. Thi 8-g0Me8BBEeHS 1RARELEEdOHY eRakhS ?@§b57@ﬁ @@Wpéﬁ'égﬁdbet“een_
the nunber of tracks prelimnarily calculated fromdifference - 71 -1
bet ween the addease pakdeoheflore the novenent and the target address val ue
and the nunber of traverse tracks obtained fromthe tracking error signal
during the nove- nent.sdbhdnfirbe tdenkifigcaefbnokignhadui(hllleisposgede to 5
turn on through the control signal L1 to thereby control the beam spot to
perform tracingtbe rheordiaungxtwrckonfatbepini-dnthWianishe pradkiveg
l'eading-in is conpleted, the output currents of the light-receiving
portions 214A4naRdepl4gonFaveuppetien &ad| syldofiéErsi ddeatdfigatdosn 10
anplification_bg the_addition anplifier 221 in,the sanmg manner as shown in
the descript Fo808f {AL) pRESPOSRE Wit FPeFEFRREANTEERGK 26, thRefk 2ndther

unnecessary frequenc . .
Y tonddva gortlon are the same and recorded in parallel;

and

said second identification signal (Bl) disposed
in the recording track of the (2n)th concave portion and
said second identification signal (B2) disposed in the
track recording of the (2n+l)th concave portion are the
same and recorded in parallel.
7. An optical information recording/reproducing
apparatus, comprising:

an optical information recofding medium (100)
according to Claim 6;

an optical system (211, 212, 213) for radiating
a light beam generated from a light source onto a record-
ing track of said optical infbrmation recording medium;

a shift means (227) for shifting said light
beam relatively in the recording track direction;

a light detecting means (214) for detecting

This Sheet Has Been Replaced
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an identification signal reading means _
band conponents are renoved by the HPF 222, the output of the HPF 222 is

inputted to(tLbe-foest 2and <2i2ehh feavekeractinghapi ddeati¢ichtida3 and 406.
In the case where the beam spot perfornms tracing on an interruption area,

t he reprodusiggaldi §mam satigutligiitl detretiidonPEigBali suspsitged fmodul at ed
wWith pre-pits. Upon reception of the reproduc- ing signal fromthe HPF 222,
t he sixth waeédodigbhagetgcdng means;402 perforns wavef orm shaping to a
digital signal by amplifying the. reproducing signal to predeterm ned
anpl i tude and two- val GPa§ackerargpHi fRed@Epr oduci ng signal, and delivers

the digital signal to the address.reproducin i rcui,tt 225. The address
ﬁeprodgcing ci?cuit 2§a2§518885& <5 &PBs§ng?§ FPBALRACM8RBSt al signal and

el en | ELIURSS, 5ha o) e oRA BT SLBHE L BRSLAC L Lydtd o hen, e
;33@eggedgfgéfés1ight78étécE§bﬁUE§&hQﬂ GhpEHthad0Rol8Eh h¥EASWi kR sARYt
first identification signal when said light beam is
scanning on the recording track of the (2n-1)th concave
portion: ﬁ
said identification signal reading means
(102-195, 221, 222) reads said identification signal from
said light detection signal amplitude-modulated with said
second identification signal when said light beam is
scanning on the recording track of the (2n)th concave
portion; |
said identification signal reading means
(102-105, 221, 222) reads said identification signal from
said light detection signal amplitude-modulated with said
first identification signals on the recording tracks of
both the concave portions adjacent thereto when said
light beam is scanning on the recording track of the

convex portion between the (2n-1)th concave portion and

the (2n)th concave portion; and

This Sheet Has Been Replaced
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second lidentliricaclon sidgnals on tihe recoraing Tracks o1

b oos dat o ROME MR SAHdAbe SoAtiods [ Afladedl! cifed SA8WHAW 44y "D
_judgrent si g%‘}legf}{éé i aﬂﬂg@c&sﬂd e &Eﬁﬂﬁ%féé}@%ﬁ Af3 adds 1 to

the track nu In the address data a Ivers the resulting data to the

fourth systendpms Ydrali dHbethedreafHer ( 21 e fBHddvsS i AM SPEA® tieg 404
performs control while regarding the given value as a current 10 address

val ue. The f o+ s tesncord rppdeiord04 conpares the current address val ue
with the target address value. Wen the difference between the current
address value.and the tiar geptiackdl cigsf arabaieiors restorshiaid Arepiduaing t r ack,
15 the fourth systemcontroll er 404 nakes the second sel ector 55 connect

t he out put ofepmeriund guaendipndiatClaimy i rahdnadenizachdn At of the
driving circuit 220 through the control signal L7 again. Then, the fourth

system cont r A3 Hdentdificaticn fimal o‘?e%qué&é‘ﬁaé‘soe(_lﬂ?‘jmﬁyedz%b t he
U BA5e DR GHE R Sl S S, e A
circuit slice level thereof is different between the time when
said light beam is scanning on a recording track of a
concave portion, and the time when said light beam is
scanning on a recording track of a convex portion.

9. An optical information recording/reproducing
apparatus according to Claim 7/Qgﬁiracterized in that
said identification signal reading means (102-105, 221,
222) includes a variable-gain amplifier for amplifying or
attenuating a light detection signal, the amplification
factor of said variable-gain amplifier being different
between the time when said light beam is scanning on a
recording track of a concave portion, and the time when
said light beam is scanning on a recording track of a
convex portion.

10. An dptical information recording/reproducing

anv of to 9 :
apparatus according to/Claims7/ characterized in that

This Sheet. Has Been Replaced
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220 to nove ddwe addbddiing Medls andt N Qe id Ysd 24 t 1ef ®Ba £E64 Or M j unpi ng

of the set nunber of tracks. 25 Wen the beam spot reaches the target

track, trackditfhdRAdimGry drfed BdidRsh 0 Ftdvdrd ey Ctd&tonddr ess val ue
is detected again. After the beam spot reaches the target sector by the
rotation of ddrerek Portion rdrad redimn ad jaceik -td saiphalderstificaclboh on or
reproduced fromthe target sector and sectors after the target sector. At
the time of sigmadlduict ithe diprecticareptraessisfg tihe ropaddsici ng from t he HPF
222, the first waveform shaping circuit 223 5 perforns waveform shaping to
a digital silgnal by af iqgmrfgagk He famaei il Peq%fhng thediwetr ni ned
anplitude and two-valuing the anplified reproducing_signal, and delivers
the digital &G Patd IRNGHF A RINEE FFEONF RTYHFRITEMY 4.

Because the 10 anplitu of the npin infarnmation signal based on recording
marks is m1ﬁ%ﬂﬁéﬁ%%ﬁQ§¥1xngq ARG Informatibh recor ing

medium (400, 301, 302) are used as recording tracks
(303-305, 307-309; 360-366), identification signal areas
(367) in which identification signals including position
information, etc. on said optical information recording
medium and so on are recorded in advance are provided,
and information éignals are recorded by use of the change
of a local optical constant or a physical shape caused by
irradiation with a light beam;

characterized in that:

said identification signals (310) are diéposed
in recording tracks of said concave portions, have a unit
paﬁtern different by one bit between adjacent recording
tracks, and use a gray code pattern in which one and the
same pattern is repeated every predetermined plurality of
tracks; and

said identification signals are made coincident

with each other in their head positions between said

This Sheet Has Been Replaced




an optical lnrolimatitlon recOrdlnyg medium (4UV)

anpl i tude of ' tifi ' ignal based on pre-pits, the anplification
factor of thaeé%]:?rrds 1t'/%afcfcjr?énjfl{sPhn]'al'ps)’l ng circuit 223 is set to be different

fromthe. anplificationgdSop@ddr Hfstdie £330 1y of OF M-Sl Ny Chr cui t 402

The reproduction signal processing circult 224 decodes the digital signal,

corrects errofghdthein | giSrd el CRFded Bl gl sdrddicomtts paltré &6 P NRg 233
Further, the operation of this apparatus at the tinme of recording is 20 the

sanme as thattxdck hef ek idptoied l aipif oxfiha t 1810 rreed o adi i ansdli wr@/ r epr oduci ng
apparatus shown in Fig. 40. As described above, according to the opti cal
i nformati on recordi ng/a eghifiuceansap(pd2 a) uSor rshif sirgrbeatidehighthe fourth
system control | er 404 judges 25 whether the track currently scanned by the
| i ght beam ikeam gimlatierely tirche zeewrddng goraghizectien: t he address

calculation circuit 403 calcul ates the address of the position currently
scanned by the |ight Heakh@H tdpFecting means (214) for detecting

reflected light of said light beam from said optical
information recording medium, and outputting a light
detection signal; and

an identification signal reading means (221,
222, 225, 402, 405) for extracting an identification
signal from said light detection signal outputted from
said light detecting means; characterized in that:

said identification signal reading means
binary-~codes said light detection signal amplitude-
modulated with said identification signal, on the basis
of a first reference value, and converts the obtained
binary signal to position information and so on when said
light beam is scanning on a recording track of a coﬁcave
portion; and

said identification signal reading means
binary-codes said light detection signal amplitude-

modulated with said identification signals on the

This. Sheet Has Been Replaced
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1 basis of ”i%&o‘ﬂﬂ.’i‘%;gtrra%ﬁé”otf anddii2¢HASHdat a decoded by the addr ess
. Acc

reproduci-ng Ccircuit ordingly, the address can be read correctly.

Al though thigsenbodi nent, ichtadan! e fdimdt ford Hddotd idighcdptodidihgre- pits
are shifted by 1/4 of the guide groove pitch fromthe respective center
lines of the agpada t@is0@Dridind e @lainti T urdhamdtetizadien tdmtpr esent

I nvention can be also applied to an optical disk in which pre-pits are
shifted to tkaidnrgpadatusffermher] @dnpatisdste. In this case, the value to
be added to the track nunber in the address calculation circuit 403 is
changed from +1 to -1 whereadnsing aleagfs t(#29 udfentfag gRgeqdding high. In
the optical information recording/ 15 reproducing apparatus in the first
enbodi nent, WRGPTRE igma Bigpatls oAt TRFQIENY iRtk ®on &%nal portion, the

o o Tt s e Skl el AP 40 stety T
direct) ons. AdSHD QP LLRd K BRSO YN AT BLY appar atus
signals in any area being on a recording track of a
convex portion and being adjacent to said identification
signal in the direction crossing the tracks.
14. An optical information recording/reproducing
apparatus according to Claim 2, 7 or 12, characterized in
that said apparatus further comprises:
a first light beam positioning means (220, 215)
for controlling the position of a light beam to scan on a
recording track in accordance with a fine contfol signal;
a polarity inverting means (50) for inverting
the polarity of the tracking control direction between
the case that said light beam is on a recording track of
a concave portion and the case that said light beam is on
a recording track of a convex portion;
a second light beam positioning means (226,

227) for moving said light beam in the direction crossing

This Sheet Has Been Repl:
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outputting sald fine control signal to said first light

the d .2 bl ock d how f t f th
foﬁrtrhaé“p??ivaﬁ o 9wgzgr9%ca&so' %&mr%a%d}%»%smc’” BRI ahe
d i ng, I t-'
cir?\émuin'?; ?ésqjﬁ{arecg or m’gggapl ng CI CUI a ,téa}?s%(tilyv\%%\e/?(r)r m o

shapi ng ci r%i-ll&ové’é)%f Wfqﬁf said J& ‘h[tl H‘eE’AnFLEc?‘ta ¥k Ourﬁ}d  t4ek @ ] Unp

pul se gener ng circuit; 55, & secon ector; 404, a system

controller; oG ot PBSTEH dd?%% entkb sai@!/dddBimitidSrecdd=d-a hal f
mrror,; 213 an objective |ens; a photo 5 detector; 214a and 214b,

| i ght - r ecei iy thaadi eiter fﬁnﬁbflngﬂl‘S beam dof uaiverd 4.6 raeapdingl head;
247, a differential anplifier; 218, a |low pass filter (LPF); 219, a
tracki ng coimastk @fr cuidgnved0 paxrtdrans ng circuit; 221, an addition
anplifier; 222, a high pass filter 10 (HPF); 224, a reproduction signal
processing di-cuit; An optical information recording medium in
which both concave and convex portions formed spirally or-
concentrically on said optical information recording
medium (410) are used as recording tracks (411),
identification signals including position information
indicating positions on said optical information record-
ing medium and so on are recorded in advance, and infor-
mation signals (420) are recorded by use of the change of
a local optical constant or a physical shape caused by
irradiation of a light beam; |
characterized in that:
a part or all of said identification signals
(421) are displaced by about a quarter of a pitch of
recording tracks of said concave or convex portions in
the direction crossing recording tracks from the center
line of recording tracks of said concave or convex

portions.

16. An optical information recording medium
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T



\H 42 G wWadvVRiTllyglil Vi odluW LigiiL veall) .

225, an addriess repr oGULidHt I 1ICUidfortlnidh XU S MdiQm Ci reui t; 227,

a traverse notor; 228, a spindle notor; 229, a recording signal processing
circuit; 23Qcovrdierrlclidinutd Saidlct Rakbed i ageit & ishmge 15 circuit;
and 233, an output term nal. Because these parts are substantially

equi val ent tsgridharoadnsing weEringlariimelicfa iy tthe sttt i damfaxrewmtimon
recordi ng/ reproducing apparatus shown in Fig. 21, reference nuneral s given
to the consmihtiwintamddentdffidaditon s @i lapPedlat uss dfraempd/ ers tfortnesbe parts
for om ssion of detailed description. In the follow ng, points in which the
configu- ratimmeddiahedy pefiqre Brid igamtdifdmatiqamaienal driagvaricen e
descri bed. The reference nuneral 410 designates a 25 fourth optical disk;

and 411, a r&StderFantaxk kime &f thehdaraadian. € ffdafFBL desi gnates a

sevent h wavef or m shapi.ng circuit which receives, an output fromthe HPF 222
and the conEROCREORIZLNG SHERY H¥ MHGR FURGIdRnE With the Senter

line of recording tracks of concave or convex portions.
18. An optical information recording medium accord-
ing to Claim l;igr 17; characterized in that a second
synchronizing signal indicating the end of an area in
which an identification signal (421) is formed is formed
immediately after said identification signal in advance,
and the center line of the formation of said second
synchronizing signal is made coincident with the center
line of the formation of said identification signal.
19; An optical information recording/repréducing
apparatus, characterized in that said apparatus
comprises:

an optical information recording medium (410)
according to Claim 15, 16, 17 or 18;

an optical head (216) for radiating a light
beam onto said optical information recording medium,

receiving reflected light thereof, converting said

This Sheet Has Been Replaced
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- 76 - 1 controller 404 apdciehiversox a%&%éhih@_ﬁe§ﬁ§0(§h28§|ZQQEﬁCting
circuit; 413, a sync signal detécting circuit which receives the out put

signal of theogevasphteang’ ar KrabkiRngy etirbeUstigAdl aeprdekbntehy angagdr ess
sync signal 5 to a gate signal generating circuit; 414, a gate signa

gener ati ng cguankiityhbehweenesadd lhghadieass rayhatedgpaltof saddt he sync
signal detecting circuit 413 and delivers first and second gate signals L8
and L9 to a hpktdcseilrénformatianyzecaiéngamadinpl ahder respedingel y;, 415, a
hold 10 circuit which receives the output of the first polarity inverting
circuit 50 ah8afkeofi psEopap¥esPgRALOBf ORhEa4dt ersiigaal 1pénematiing circuit
414 and delivers a_tracking error_signal to_the tracking cqontrol circuit
219; and 416%°§°FdiPIbPEIGETNOZnfPef PEPLRE; LhOPees) 9e§e%8rfihégoﬁ'ﬁf$&§< of the
hold circuit 415 and the second gate signal of the gate signal generating
circuit 414.°Fi §. “23VFE BﬁrgﬁPﬁrged perspective view of the fourth optical

s Al o) et A BO5EhlR LRS! BRRRLE TUIRRS. (429 sl onalEsaRuTE

tracks formedaid 1ight beam in the direction crossing recording
tracks in accordance with said tracking error signal to
thereby dissolve said gap quantity;

a judgment means (404) for making a judgement
as to which one of a recording track of said concave
portion and a.recording track of said .convex portion is
being scanned by said light beam, outputting the result
of judgement as a judgment signal;

an identification signal reading means (221,
222, 225, 402, 403) for generating an identification
signal from said reproducing signal outputted from said
optical head, when said light beam is scanning on said
identification signal on said optical information
recording medium; and

a position detecting means for calculating the

position where said light beam is scanning, from said

ot Has Been Replaced
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from gui de grQqaves; andnd4dpticali dafornatdbnofesbgiingdreprodudiingh
pre-pits are arranged so as to be shifted in the direction of the radius of
the di sk i n appasarmesmagcerdingdéscCilbdt aABovehartkbtesizednby tfmdthgr 13.
The 25 reference nuneral 422 designates a sync signal area which is forned
bet ween t he ramprisiogmat geAnsicgngirodr mgansofandinkrepgdng fiheatgadm si gna
area 421 on extension_ |l ines of concave portions and in which pre-pits are
formed by  Cf7% trapkiBenfestsRlofogRi @BLlYr §8%cd. PYRESHSEMENSIDf the sync
signal is comon to.all sect he, ref erence, nuneral 301

) . Further,
Geol gnat os sPAEARIsdBeAlAEe TR0 3L, Bdiah o PaPor LS PSS, PRSSHAG 2t

311, a beam gpal. ;3 which a(r];uidlﬁ%i%&‘é%%@bﬂ”s?é?%gei‘fso%&%gam ' cal

i nformation recorélng Freproducing apparatus €O uredTas descri bed above,
i o nhti n” 26tor i ng/ Ment BHRErag SASaTar oL P e L e ePrbat ey
or Wo e described w
reference toapRBratus according to Claim 19/ characterized in that
said apparatus comprises:

a recording means (229, 231) for recording
information signals on said optical information recording
medium; and

a recording control means (404) for controlling '
the operation of said recording means not to record any
information signai in constant sections on recording
tracks of concavé or convex portions immediately after
identification signals.

22. An optical information recording/reproducing
apparatus according to Claim lS,%Lﬁgrﬁzterized in that:
said optical head (216) includes two light
detectors (21l4a, 214b) which are disposed on the surface
to receive a reflected light beam and symmetrically in

the direction crossing tracks, and which convert the

quantity of received light into an electric signal; and

This Sheet Has Been Replaced
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10 draw ngs.afoasreprodueingesigsalwhere the beam spot traces a concave
portion at a recording or reproducing state. Upon reception of a tracking
error signal2%ia the photeptétast bnformaghgnt secopiinggrepreducing polarity
15 inverting circuit 50 delivers the_tracking error signal to the_ hold
circuit 415 YPPRERFYS| ACGLESLBANER GAehmt h@ €5nflel CBRERGESEAZRE {Re sane

manner as in the third ostical |£forﬂation recor di ng/ reproduci ng appar at us

shown in Fi gtN3% S§dn2PRRTHELM SPEFRSE1CPEPELSEAE main i nfor- 20 natior
[ | 20, the hold.ci ' ' ' '
signal area 420, the hg l&|£§¥g£aé%§ogf%#¥$%g %pgat&gggégg?$g%8éP§|gna to

the tracking control cifcUi Irec rackrng con cuit 219

moves the acygsor 2ot Loyl BRadr L VANGNE  PEU(1220chgnPhhAEee

of f-track in*accbrdance wt ne tracking“error T
sel ector 55 £RNEREER dMeilbACkENSaPHAT 8EghhlCUst fefed@NdahdCodEpitny

circuit 220 on the basis of the control signal L7. Wien the beam spot 311
enters into tiwgsSyn€etection signal; and
a tracking error signal holding means (415) for
holding a tracking error signal to be a value immediately
before said detection signal is outputted, while said
detection signal is being outputted.
24. An optical information. recording/reproducing
apparatus according to Claim 23, characterized in that:
said optical information recording medium (421)
is an optical information recording medium according to ,
Claim 17 or 18; and
said identification signal area detecting means
(413) is constituted by a first synchronizing signal
formed on said optical information recording medium and a
synchronizing signal detecting means for generating a
detection signal when said first synchronizing signal is

detected during a reproducing signal put from said

optical head.

This Sheet Has Been Replaced
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-78- 1 si gnaliden¢d fiicamioine sigmnalisnf(608gt ineladdng pasdxisnl infoxync signa
recorded as arrangenent of pre-pits 310 in the sync signal area 422 is

i nputted to mAgioavemrtth .wonefseidh opijicad dinformatddn wiecosghnghaegticto
detector 5 214, the addition anplifier 221 and the HPE 222. The seventh
wavef or m shapRfgSe PBURESs FRCREFRSr AR PAYARSPUI A§dofnNEREMAEAPBduced sync

signal on the ,basis of the first hreshol R Bd dellvers t he tmn val ued
signal as a HP@PF&? §F§n§FC95dFﬁe ¥y HE8s Pdn &Sy SPBRErNG EcAr dOFR1413. 10 The

sync si gnal ctiing circuit 413 a ares the tern .of .t

g1 tal S} gnaPCREEY SEnoFRB Pfeds EPYRLAAIn JORBRn FENERRN S Yo FAETPE LRSS i ¢
the pattern qf §gﬁ¥n8e§ gnal prelimnarily stored in the inside of the sync
signal detecting®circult '412. Wien the two patterns 15 coincide with each

other, the sync S|gnalcﬂg&gggbggzgargﬁlghé{B generates the first and second
gate S|gnals L8 and L9. Fig. Is a timng chart show ng the first and
second gate signals Inthaewaa%aswberea&aecbﬁaavépgbrtlons are
modulated to record said identification signals (505);
and
said identification signals (505) are made
coincident with each other in their head positions
between said recording tracks adjacent to each other in
at least an area of said optical information recording
medium.
26. An optical information recording medium accord-
ing to Claim 25, characterized in that position informa-
tion in an identification signal is formed of a gray code
only one bit of which changes at the time of count-up.
27. An optical information recording/reproducing
apparatus, characterized in that said apparatus
comprises:
an optical information recording medium (501,

502, 503) according to Claim 26;

This Sheet Has Bezn Replaced
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20 passes t hF8dfhetBSpELFi §49BRLa8S FnEREVELIBRLFhe first gate signal
being generally | ow (LO) tErns

detected, and then ret@rB8 Fﬁlﬁyl6ﬁyﬁﬁgépg?§§?n%;2ﬁowhgoflR§V%¥%&€§L?pgg 'S
for the beanlﬁﬁob?gagﬁﬁg QghEQESUQE Sﬂtkﬂ#E%tQQEdSig ralﬁgaﬁbgg 421

passes away g%5&cona Signa erng g wW~( Lo)

turns to a hfggnhﬁﬁg' ohHb) 8 ofd@ nEr?Hltb?EFFEoB@Ek'?Qreiohhggf%%ih gat e

signal from and is ept ) ti pr edet er m ned

time T2 passgptauay- ifBothetebhierebdpding hedckipg error signal is inputted
to the hold crrcuit 415 through the photo detector 214, the differenti al

aplifier 217, the LPFaRl8n$ormpadibhespghali i:;sadmugrmeagscnfbeudtecaa,- When
the | evel of the gate signal L8 is low, the hold circuit 415 outputs the
i nput si gnal idgrent igfoXkenibhesjghelsEgoml saddrread fignad puw feoml (LO)
to a high level (H), the hold
said optical head;
an information recording means for recording
information signals.onto said optical information
recording medium:
a shift means (227) for shifting said light
beam relatively in the recording track direction;
a tracking control means (219) for displacing
said light beam onto a recording track of a concave
portion of said optical information recording means or a
recording track of a convex portion.
28. An optical information recording/reproducing
apparatus according to Claim 27, further comprising:
a tracking error detecting means (214a, 214b)
for detecting the inclination of distribution of the |
quantity of light in the direction crossing tracks upon a

light beam reflected on said optical information record-

ing medium, and outputting a tracking error signal in

is Sheet Has Been Replaced
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circuit 415 kolsgsonide detlaatiain thd senpdiensisgrial trastkindy emfoor esitgmal i si ng
of the gate signal L8 and continuously outputs the value till the |evel of
t he signal L&sr&akows a predadwnmdngd Gheeshpdd nadadiive galweanmhifler 416
anplifies the input signal by gain Al when the |evel of the gate signal L9
is low, and & ld@bt Heed® tife SGRIMLINGS ofy gfalldeptddiicariopmeiansd 1ieva of

the gate signal L9 .is h&g?. The gain is set to satisfy Al<A2. The reason
why tracki ng TEGHENG FECKHIA5 Ao FOBY Sh TP 7 unction will be descri bed

below. Fig. 25 is a wavefQrm.vi f . King error 20 signal outputted
féOﬁ]the polarity inveF|%%§e§%é?%%% %% %%%t‘e case where the beam spot
perfornms tracing on andgl tiddnGates IcNal; AL8a 8 e hidagace numer al
430 designates a conca?gg%gff%%ﬁ?'i%%?ibre-ﬁﬁﬁg iégh gﬁg rgborded so as to
be shifted byohettsadeh 43ent3 f1RAPiZA sikehl ddkAddNERaaA Herlq 432
enters into the identifica- tion signal area, only the left half of the
beam spot i nstigfhadi i@Chiced rdfanidee wikheFaid ¢hrishe ahdaPetpad deddaism
pre-pit 431 so that reflected |ight of the beamis nade

pulses while a light beam is scanning on said identifica-

tion signal in a recording track of a convex portion.

This Sheet Has Been Replaced




-80- 1 asymmetric greatly. Accordingly, the tracking error signal takes a
| arge val ue as shown at point A;in the waveformview. As a result, an
excessive driving current is supplied to the actuator 215 rapidly, so that
tracking 5 control nay be shaken so as to be unstable. In the fourth
optical information recording/ reproducing apparatus shown in Fig. 22, the
sync signal arranged just before tthLQE?tifitation signal area is detected
so that the hold circuit 415 hol dskt acki hg 10 error signal in
accordance with the first gate signal L8 just before the beam spot starts
tracing of the identification signal area. Accordingly, the tracking error
signal is prevented fromincreasing rapidly in this area, so that tracking
control is prevented from becom ng 15 unstabl e. When the beam spot nobves
fromthe identifica- tion signal area to the main information signal area
with the passage of tine Tl, the holding is rel eased so that tracking
control is restarted in accordance with the
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The case where the beam spot tEéces a convex port%%n wi |l be described
below. The first polarity 10 iﬁyerting circuit 507 nverts the i nput
tracking error signal on the basis of the control%&ignal L4 given by the
system control |l er. Accordinglyfdthe beam spot trafes a convex recording
track. In the seventh wavef or haping circuit 4@2, t he second threshold
Th2 different fromthe 15 firs©threshold Thl is ®t as a conparison |evel
for two- valuing on the basis the control signal ©4. The reason why t he
threshold is nade .vari abl e beteeen concave recor@ng tracks and convex -
recording tracks will be descr¥bed bel owwith refprence to the draw ngs.
- rel atgon bet ween
pre-pits in a sync signal are ‘ , ere the beam
spot traces convex recgedi ng K dnde numeN{ s 440, 442, 444
and 446 designate concagye port) ;

portions. T ref erenge nung d : (i on signal
portion; 44@2 a syn i G T its. As
descri bed aggve, t . ) hat the
2
|_

BEAM TRACE
DIRECTION

FIG. 3
2
N
N-1

SECTOR
NUMBER



-82- 1 patterns of arrangenent of pits on opposite sides of the beam spot
449 coincide wth:each r@gr. The beam spot 449 partly overlaps pre-pits in
444+0n the opposite sides so that the beam

the concave porti ans- ?@$F
spot 449 5 is nodul ated W th the ipre-pits. Acc@0dingly, even in a convex
recording track ih - which there.is no pre-pit fogrnmed as a sync signal, the

G EPr oguced. Bq%ﬂuse thﬂBco a re ding track is
ﬁq )(E{Le ordi ng tLackal
.Naps pre-pits, ithe two types of

sync signal -gan b
however different

t he beam spot ove

0O area i n which
tiracks are al so different
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convex recording track better, the wwdth Wb of the pre- pit 451 for sync

signal nmay be set to be larger than th¢ 20 w dt
shown in Fig. 27. In this manner, the area in V
pre-pits at the tine of tracing of a cgnvex req
that the degree of nodul ati on of ths*ii
pre-pits can be 25 forned easily by\éﬁngasLng-

k 2

radi ati on beamto enl arge the photos
sensing | ayer by using the optical dis
Fig. 17. -83- Further, the fourth s
that main information is not recorded
during the tinme T2 after rel easing of
signal 5 processing circuit 229. Fig.
structure of a recording track in whic

FIG. 4C

h W of the guide groove as
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area is provided. A gap area having a | ength correspond-

is provided just after the identifi- cdtion sidgnal

recording of the main 10 information si
offset is elimnated. In this nmanner, r

gnal

ecor di ng

is

prevent ed

ing to the tinme T2

portion, so that

unl ess the track

of the main information

signal in an off-track state can be avqgided, - S
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according to the fourth optical info
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iE

area is detected, so that the hold cirgd
signal just before the beam spot 20 sta
signal area. In this nmanner, the drivir
215 is prevented from changi ng rapidly,
stabilized. Further, the variabl e-gain
control loop gain in a 25 large value f

of the holding. In this manner, tracking Ipadprg;LIHﬁ:L[x

i%
e t

0 that thd
descri

hol ds t he
i ng of the

quality of the
bed above,
roduci ng

i fication signal
tracking error

b identification

erit supplied to the actuator

i

so that off-track produced at the tine

SECTOR

TRACK

NUMBER | NUMBER

FIG. 4C

ADDRESS

MARK

SYNC*
PATTERN

SECTOR

MARK

tracki ng
r 416 keep
ime T2 jus

ADDRESS AREA

control can be

DS t he tracking

t after rel easing
er f ormed rapi dly,

ONE SECTOR




of hol ding can be n1nated soon. Fgpther, a gap 1 portion having
a length corre ed In tni s _pmanner,
recording of the main |nfo tion signal in anf off-track state can be

avoi ded, so th cordrng a

Although the o di ng/ |n thIS

enbodi nent has gnal gé

repr oduci ng si ed by the |ight-dete@X i¥4a’§ﬁ 214b

of the photo d e—ueedlzb— ' ' |f|cat|§§

signal, the pr | on can |be gd )a_sr‘h of
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V(OO0 O0COOCO~=~0O0O0~0 00O~ ded
above confi guratlign - bu i_gnal nmponent, so m
there arises ar% <§>9<c“é'| H;% Q:"Iaﬁant{'égecgi n ohgggpg %t% the abilit f
detection of tdgPdent O Qt+od & ghadd DPOnot P e@t@d by the change of
refl ectance. t h_the faourth_ opti in oE:;rgi riecor di ng/ r epr, ci ng
appar at us sho% !E%%giﬁ.'—zi_hcgséb?egg é?esé@rlabed uénnot he case wher ﬂe end
of the identifeqa> i oncigralopar & an +Ss—0et ecteedlp [neasuri ng t hew=al apsed
time T1l, the prgsent invention can be applied to the_dase where a gi,gnal
cor r espondi ng Pd RIS RIFLiIPi S 1 5 BrMe? Ts2APrLB-pit in the | of

the identificaii|@® S0osgral—se +has S ls e &f L ks bdenti fication signal
portion is detedted by detecting the signal at the ti of
recor di ng/ r eprodtimg. FI §& VEPsFofds Qi RapFeneredf. I n the draw ng,

the reference nunergls 470 and 4/1_desi te na nformati on signal
portions; 472, a'l s@ng g‘l’dﬁﬁ? %?rg’agﬁgg énﬁ ggn‘-éi?i cation signal

portion;
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474, end indicator; 475, pre-pits d 476, a bea m Spo t The ter line
fthp ptt ain of the ddtf S d co dvmththtf
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r]=Tp/ 2. On the contH
pfl tGieOcdhclve® 10 porly
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ar[timi gatg o i gnal i
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is, the width ()f the concave portlo s gd g phghe 350 0 ©
|dent|f|cat|0@ qlqpa? oM the ere the beam spot traces the
identificationjsignal area of the .W gn, tige guang tyy 8f o
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coi ncide with each other. f-Ascp-F-eI-kng-I-y with regpect to the convgx@porti on,
the width of the cQuvex portijon ijs W ( poi nt A- Fig. 1) when { w dt h of
each of concave ™\88 { 1 portiplons adj acent {ojthe convex por{i&gn is
Werr], the width of&z conyex plortipn is V\[e (point Bin F EE 1) when
the wi dth of each,of ¢ave |port]i ons adj acent | the convex poftion is W,
and the width of ebhe conyex fdortijon i Werr] p0|nt Cin Fig] 1) when _
the wi dths of cohcave poftivods ad| acent to the c nvex portion a e W and WH )
respectively. In th\s mapner, g wdifh of the|lconvex portion i dul at ed

in accordance with t patte"r o "t"h’é"'v'v‘l‘at'ﬁ"ﬁb'fu'l 'ét’['i'b'h"'c')T"'c"dh'E:'é' portions

14

'
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adj acent to the convex porjti on\ The recordi hg:format of the fifth
optical disk in which idb‘tlf' :\g 5i gnal s ae[recorded by wi dth

modul ati on of concave poftl cribed ab | | be described bel ow.
Fig. 32 is a view for explagdi-ng -t --------f-f--mrssYoemeemnemennas o -
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4) Track nunber, sector nunber: These bl ocks show 5 address data. 5)
Concave-convex mark: This bl ock shows discrim- nation between concave
recordi ng track and convex recording track. Anmong these bl ocks, the sector
mar k bl ock, the 10 sync[g Rl ock and the address mark bl ock are common
to all sectors. ‘ 3 the direction of the radius of the disk
are supplied mﬁt2§ Further, in this enbodi nent, G ay

et of the concave portion is set to
Werr]. On the other mat I n convex portions is
substantially sigs \23!?nu=5.i‘

format in convex

portions. In the recording
(ficatdon signal is obtained
_ s d® is changed by

nmodul ation of the wadt h QR % NQ1s-au= to the convex portion

30

DISK INNER CIRCUMFERENTIAL DIRECTION

FIG. 13



25 identification signal. That is, 4A—t+he—seetor—ari—bleek, the sync
pattern bl ock, the address mark bl ockpand t hegsect ag nunber bl ock, binary
patterns of adjacent concave -90- Bportid®s aregequal to each other.
Accordingly, in these blocks, the Bdth of the &nvex Brtion is obtained
by reversing the pattern of each of?th i‘m cenfP conga¥® portions.
Accordingly, if the polarity of the\r - \ng s\ ghal obtained by the
change of the quantity of reflected Iiig li nen Jt he beam\spot traces this
portion is inverted, data can be redgd:iipn:t sanme) mapner; as in the case .of
a concave recording track. Because Gyl ¢ofl¢s farefused {n the track nunber
bl ock, patterns of bits 10 except thejshif
portions are equal to each other. Ad J)r nl I.ﬂ, t hi\s
n tl e\shi
|
111
|

il
d IT klcan be read in
i

the sane manner as in the other bl ockf. ijt, Jthe widths of the

adj acent concave portions are W

—

FIG. |4
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Wwo >%
and Werr]. Accordingly, the with§ t he convex port Is 15 Werr], and
the quantity of reflected |ight | Qgubstantially equalEto I[err]. Because
I[err], I[err] and I[err] can be idéntified respecti8&y i f the change of
the quantity of reflected light is fetected by a threg-value detector, the
position of the shift bit can be def\ected. If the tragk nunber of 20 a
convex portion is defined to be equ to the track n er of a concave
portion adjacent to the convex port{gn with respect ftjol t he inner

circunferential side, the track nunmbek—of~ the convex |pbrtion can be .
obtai ned on the basis of the reprogefic hary pattfegniexcept the 25 shift
bit and the positionIof the shijf bat. \ s TS Decampaltwo track nunbers
can be obtained on t basis g e ot g 7~eKCEPNt he shift bit,
and small er one of t& track/n s & s tesls Ex@al™\o the track

n,~Thi s g 0 | el ow with

- 91 1 numher of 5k con/by/ppft
reference to the dray ngs /
O

3

(ereeeeen_~TRA

TRACE DIRECTION

FIG. 1D
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are views for explaining this. Fig.

33A shows

G av codes o

frack nunbers

recorded in adjacent two concave 5 jporti ons,

of the concave portions w dt h-nodu
Fig. 33Cis a waveformview of\ di gi
respective tracks, and Fig. 3

at ed correg
al signals
~binary g

Hig. 33Bis a
pondingly to

r epr oduced

atterns obta

roduce

signal obtained by 10 inverting e
portion. In the drawi ngs, the refe enu&JMﬂEﬁﬂfiZézg:gnd 5
concave portions; and 512, a convex porZion. Iin Fi g.™~33C,
neither H nor L when the convex porfti on@%2 id reproduced.
error occurs so that the track nunmbper ghot He identified
adj acent nunbers are however differlent Byconly one bit. Ac
shift bit in the binary patterns obtai i&®in Hig. 33Dis s
resulting Gray code is nade equal tlo thE& Gray |code of 20 t
portion 510. If the shift bit is sdt toZls
equal to the Gray code of the concgve pgrgion|511. If an a
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basi s of the above-nentioned definition of track nunbers, 25 an al ways
correct track nunber n be obtained even in the convex portion. In|the
concave- convex mar cause the mndth of each of the two adjhcent
concave portions i - 92 h of the convex porfion is
automatically dete W to g?er by. It possible to
di scrim nate betwe ve portion portion. An apparat s of
producing the fift 5 disk w i bed blow briefly wth
reference to the d Fig. 34 is kadilagr am showing t he
configuration of t atus. The refene meral 530 glepignates a
radi ati on beam sou as a laser |ight urjce for radgafing a
radi ati on beam 531 10 sufficient enefd®. |The radi at joh beam 531 a
passes through a light] intensity nodul atgr 2, ja light dejlpctor 583 and a
mrror prism534 and ijs converged to a fin adija-
= |
lg._lo E 7 %
<3 = %/
=& v
zOuw B /
Sog |
z © 7/7
/ i -/// \
3 & /
il
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=/ 2 /4
3 )
.
5 777
L0 \
M~
& 3 3
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tion beam spot by an objective lens 535. A radiation beam sensing |ayer 537
such as a photoresist layer is 15 applied to a recording carrier 536 such

as an optical disk substrate. A gate gignal generator 539 generates a gate
pul se signal having a length equal tolthe I engthfof the identification

signal in a predeterm ned period in synchronism th a rotation phase

signal outputted froma 20 notor 538 flor rotati dﬁrding carrier 536
and delivers the gate pulse signal to fn identi &Pgnal generat or

540. Upon reception of the gate pul se $i the gate signal generator )
539, the identifi- cation signal gener generates an identification

25 signal to a nodul ator 542 and an int¥ensity fswitching signal generator

544. An oscillator 541 generates a carrler signal having a ficient high
frequency conpared withthe bit clock o dentifi catyon &»gnal - 93

- 1 and delivers the c%@” r signal to

’//'

351

FIG. I8

!
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The nodul ator 542 perforns AJ@nDdulatior of [the|carfier| signal |generated
fromthe oscillator on the bgdsis of [the idettif cat| on ki gnfal ﬂnd del i vers
the resulting signal 5 as a nodul atijon gignal tp anfanplifiler 543. A light
defl ector 533 nakes the angl g of thg radiatifon peamn 531} change by a very
smal | value in accordance w tth the driving $i gnal g venj t hrlough t he
anplifier 543 so that the fine beamjspof is|noved by a jpredeterjm ned wi dth
on 10 the recording carrier lin the|dirgction of thge r adi us t her eof . Fig.
35 shows the | ocus.of the & ne beam|spof noyed | n accorjdance wijth the
driving signal. As shown Fig. 3%, the appli}ude| of |t he novgnent of the
beam spot in the direction off the radiu$ of [thejdisk in thg maijn 15
information signal area whereéas is Werf] whereps the anplijtudg in the
identification signal area takes twp vajlues{Werr] jand (ML i|n adcordance
with the binary value of the(identificationjsignal.| Herje, ijn tHe nodul ator
542, the anplitude of the nodul ati op signal outgutted iln a |20 Heriod in
which the identification siggal is pot tnputted is |set |so tlhat |t he
anpl i tude of novenent in the nq@p i pforpati pn sjgnal arlea ils Wlerr]. In the
nmodul at or 542 an& m\’\

FIG. |
72
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the anplifier 543, the anplitude of “the drivi ng signal and the degree of AM
nodul ation are set so that the 25 respective anplitude val ues becone
predet erm ned val ues. At thegseffe~&n

e, factors such as error based on the
intensity distri bution% t F“‘?’fiq‘\ spot, and so on, are adjusted. The
intensity switching sighal\ge¢

Reats - 94 - 1 544 generates a
three-stage intensitQ sw tchith the light intensity nodul ator 532
through the anplifi e 528 i N

‘Mm\ the binary value of the
i dentifi- cation sjgnalpand %’E\

bsgnce of inputting of 5 the
i dentification signal.RFe Jul at or 532 switches the
intensity of the radipli on Bbg afse With the intensity
switching signal in ed t K ) 'tchir@methodisformed
under the consideration, oNl/hs plzeeqEnN of thhe 10 fine .beam

spot in the direction@th t the intensity is
| ar gest when the anpli tt@de™NQ X

N~ LN
(0]
o
™ N\
% \\\;

FIG. 20
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parts of the conventional optical recording/reproduci ng apparatus shown in
Fig. 40. Accordingly, referemnce nunerals given to the constituent parts of

t he 25 conventi onal apparat@% are given to these parts for om ssion of
detail ed description. The stnucture of portions different fromportions in
Fig. 40 wll be described belfow. The - 96 - 1 reference nuneral 50
designates a first polarity i".‘"‘-ﬁk. circuit which receives a tracking
error signal outputted from f Mex 238 and a control signal L4 froma

fifth systemcontroller 867 and\ -,,§===R the tracking 5 error signal to

the tracking control cireuMy ft-R-Tedpect to the polarity for tracking
control, it is assuned that Kk ﬁ@‘lggﬁ.g{d nis performed on concave !
recording tracks in the case !Q"?aa.i&\error signal is inputted to

L]
)

the tracking control cirguit & omthe differential
anpl i fier 217 without é N 5
5 [ AN "
N\
w ) \
F& \ _—
o ‘\\ ‘Qtllnﬂ===;\
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change of the polarity. The refq
polarity inverting circuit whic
sumat i on signal fromthe HPF 2
system controll er and gives a h
shaping circuit. The reference
shaping circuit which receives |
polarity inverting circuit 561 i
to a second address reproducing
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-97- 1 222 and gives a detection pulse signal to a third addregs

reproducing circuit.
reproduci ng circuit which receives th
ninth and tenth 5 wavef orm shapi ng ci

The reference nuneral
e q
rcu

address data to the second address cal cu

nunmeral 566 desi gnates an address cal
address data fromthe second and thir
10 565 and the control signal L4 frg
gives third address data to the fiftlh
numer al 567 designates a fifth system
signal L4 to the first polarity inven
polarity inverting circuit 561 and tf}

circuit 566. Further, the fifth syste
operation as that of the first system
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wza vz A A

reproduci ng apparatus shown fin Fig. 40. The operation of the optical
i nformation recording/reproduci ng--agpar at-us i n-t-Ri s eadodi ment confi gured
as descri bed above will be descriibed bejomﬁ25 wiit h teference to the
drawi ngs, while the descript|fion &f--#he eoperati-eniis hariowed to the
I dentification signal reading operation as a characteristic of the present

I nventi on. - 98 - First, |int ase | depfi cation signal in a
concave recording track is tlo be flf systggcontrol | er 567
controls the first. and third pol irc s 50 and 1 to -be

in an 5 inoperative state through the control signal L4. Up ggption of
a tracking error signal thrdugh lig redgyAi ng rons 214a and
214b, the differential anpliffier anlééﬁe lBEA218 e first polarity

r

invert- ing circuit 50 givesg the Tracking error signal to the

§< ..... ..... ; ..... ..... ;

FIG. 26
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10 tracking control circuit 219 directly. As a result, the beam spot

radi ated onto the optical di
t he beam spot traces the ide
conponents of a reproduction
tion anplifier 221 and the H
wavef orm shaping circuit 62
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- 99 - 1 and an address mark f
that the area currently traced
area, then decodes the track n
decoded 5 values as first addr ¢
concave-convex mark to the add
calculation circuit 66 reads t
val ue of the concave-convex nma

B obtained f
If the fact that both the val ug

cal cul at
al ue of t

press a

confirnmed, the address cal cul a

data directly as third addressy|;

Upon reception of the thirdgadg
67 perforns control of recosdi!

that on the basis of the thardi
convex mark obtained fromt first
ﬂggss cal cul

concave recording track, th€ a

Tlepr oduci

crretit
ato the
data, t

fess dat a
addr ess

he contro

56--detT
second s
he secong
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tthe digital
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N andg he ddr ess=znu
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i gnal

15
eval

r epr oduci ng signal,
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confirns
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i

20 tion circuit 66 aborts the input fdrst address qg ag error and waits
for arrival of the next afdress|datagN On the ot per d, {in the case where
an identification signal ' ecordi ng/tfack®s flo be read, the
system control l er 67 contf| irst and Hﬁﬁéolerity i nverting

circuit 50 and 561 to be m:@ perative st@e thr t e control signal
L4. The first polarity iny n cirgité@ﬁnvetg"’t e fqolarity of the
rs

i nput tracking error signal <Gfyd|deli rity- -100- 1 inverted
signal to the tracking coptrde t 219 | t, §t he beam spot -
radi ated onto the optical didk trates_t brding track. Wile the
beam spot traces the identifijcatign|signal fhird polarity 5

inverting circuit 561 invgrrs tne/ pplafity o frequency conponents of
t he i nput reproduction sufma Y si gna i sﬁ[ﬁe polarity-inverted !
signal to the ninth wavef api ng ci Ei EEi nth waveform
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shaping circuit 562 perfornms two-val uing of the Jno. 10 hi gh-frequency
signal on the basis of the above-nentioned refe>?"e | evel and delivers the
t wo-val ued signal as a digital reproduci ng signg third address
repro- ducing circuit 565. On the other hand, tp# ef or m shapi ng
circuit 564 is a wind conparator in 15 which a | evel is set to
make it possible to identify the reproducing sig itude (which is
repl aced by S[err]) corresponding to the width Wlerr] t he af orenenti oned

convex portion. Only when the anplitude of the in hi gh-frequency signal
is S[err], the tenth 20 waveform shaping circuit delivers a detection_
pul se signal to the third address reproducing/quggL; 5 SQSThat is, only
when the shift bit is detected, the detection_puls i gfal<i s delivered to
the third address reproducing circuit 565. The tk%%y-ad ress reproduci ng 25
circuit 565 detects a sector mark, a sync patterZggl ap address mark from
the input digital reproducing signal and confirmd that 4he area currently
traced by the beamspot is an identification sigz%Z%area. Then, fromthe
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G b1l o

FEI

(&)
-101- 1 tine relation between the digi aiﬂieproducing signal given fromthe
ni nt h waveform shaping circuit 562 an & shift bit detection pulse signal
given fromthe tenth waveform shapi ng ciggcuit 564, the position of the
shift 5 bit in the Gay code of the tradk nunber is counted. Then, a G ay
code with the shift bit of 1 and a.Gay cade with the shift bit of 0 are
generated and decoded to obtai.n two track nunbers respectively. Then,
smal l er one of the two track nunmbers is delivered as second address 10 data
together with the values of the sector nunber and the concave-convex mark
to the second address cal culation cijrcuijt 566. |Thefsecond address
calculation circuit 566- reads the valug of the coftrol signal L4 and the
val ue of the concave-convex{mark ob#ain fropt he cond address 15 data. '
If the fact that both the val ues eEEress he konvex_kecording track is ‘
confirmed, the second addreg$s data ils dglivered difjectly as third address
data to the fifth systemcoptroller |567.] Upon feception of the third
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address data, the fifth systemcontroller 567 perfornms 20 control of
recordi ng, reproducing, retrieval and so on after that on the basis of the

third address data. |If the val ue t he cgncave- convex rk obtained from
t he second address ta dpes not eXxpress fhe convex recqrding track, the
second address calculationN circuit ts 25 the input first address
data as error and wai\ts foy arri Xt a essf data. As descri bed
above in detail, accoxding\Yo t i tion cordi ng/ repr oduci ng
apparatus in - 102 1 thy ifr , NS the )i ght beam perforns
scanning on an identif¥atiq ' I{n 0 ecgrding track, the third
addr ess reproduci ng/Ci r c\y ay’ codes\recorded in
concave porti o@PTéCARBCent the/ 5/ [cgnyex\ por N on the DasIRAOK t he
digital signal dDkSK ned frgm i ft | vavéf shaping circuit 562 as a
result of two-val uing the fepro ' ' havi ng t he

SECTOR

1/2 3 4 5 6 7 8 9 10 11 12 13 -—SECTOR

SECTOR] SYNC |ADDRESS| TRACK [SECTOR} / INFORMATION
MARK JPATTERN| MARK | NUMBER INUMBER CI?II%F(X SIGNAL PORTION

)

IDENTIFICATION SIGNAL PORTION

ONE SECTOR




polarity invertgg% QMeﬂ%fﬂd p8l ari1ty anthi nQ; ciorcui1t 5(91 arpd tﬂe G ay

code shift bit detection pulse -signal 10 outputted fromthe tenth waveform
shaping circuit 564. A correct track nunber is decoded on the basis of the
two Gray codes, copg rqct @ddrgss gat agcam be-ebt gi negy evep iR the
convex recordi ng traga‘.4 ?:Hg 37 is a block gl?agram':-sé‘h'ovm ng the conf ir19u- 15
ration of main parts of an enbodi nent of the opticalyinformtion

recordi ng/ reproduci ng apparatus using the fifth optijcal disk. In the

dr awi ng, tgrEfGenc LBI‘ 50 designates a first| polarity inverting
circuit; 5dI, i.rde3l i inverting circuit; 542, a ninth 20 waveform
shaping circuit; 563, a second address repro- ducing circuit; 566, a second
address calculation circuitgzss/, azEphth systemcontrepber; 21l4a gpg214b, !
i i i i ,/‘o F '?%/'1’;' o7 A/ -//////:'zf" %%

| i ght-receiving port:ﬂg é of 4//4/’7%/'/,;/4/’57;7////,/7/;/‘/////;///%7///'7///
anplifier; 218, alo g SS ///Jﬁ"'%%////;:hd///m/ ,//',ef G

222, a high pass filter ';2///[//"//1///; /”./414/-./”%417’{//"/’"/{/2//

a reproduci ng signal 5 cessing circuit; and 233, an output termnal.
parts are substanti al i/Qs'i?rH ar to

511

FIG. 33C
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- 103 - 1 constiluen parts of the opggcal | record| ng/ reproduci ng apparat us
shown in Fig| 36. Atcamdi ngly, referelte nunggal s{ given to the constift uent
parts of thela a shown in Fig. 3 ara%ventothese parts for
om ssion of f g% ed)descri ption. The\gst @y el of portions differg¢nt
from portions 36 will be describe bﬁ@w The refer-~pnce nufer al
570 desi gnat gs "é% DF which receives a diffe&Dtipl signal Qujputted|{from
the differenfi Ol anplifier 217 and givep E@l gh-frequency pignal fo an
el event h wavef ﬁ shaping circuit. The ref er@ce uneral 57§ Hesignates.an
el event h wavef sphaping circuit which refe he hi gh-fgepuency $i gnal
of the differnent}al i al frg\ he HPF 57D dgves a det gcfion pulise 15
signal to a fourfh addregs re odﬂm ng @i 1 eyt e referenge| nunmeral 572
designates a a epr dBci r 7 Mgecei ep the digital
r epr oduc- O o @ . /
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ing signal fromthe ninth wavefofm shap Cj | d the detection

pul se signal fromthe el eventh waveform 20{sha W cuit 571 and gives
second address data to the secon¢ address | circuit 566. That is,
this enbodi ment is characterized|{in that t ent hl wavef or m shapi ng
circuit 571 and the fourth addre$s reprodugi ' 572 are provided

i nstead of the tenth waveform 25

shapi ng cijrcui and the third address
reproducing circuit 565 in Fig. :

6 so that t| of the differenti al

=0

amplifier 217 is used as the inpyt of the g ef orm shaping circuit
571 through the HPF -104- 1 570. The opératd he optica
I nformati on recordi ng/ reproduci ng apparatus$ contj as descri bed above
will be described below with refgrence to t ings, while the
description is narrowed to the operation di romthat in the first
enbodi nent . Eg
e -
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&M

The operation of the apparatus in this enbodi- nment in™h e] where an
i dentification signal in a concave recording track is to hdna , 1s the
same as in 10 the first enbodi nent. On e other hand, in t@@c se where an
identification signal in a convex recor®#'ng track—Ts to bp 4eadf the HPF

(1%

570 extracts high-frequency c o] ;Jrnm b_npush-pul |l s 5 ut putted
fromthe differential 15 anpl iecz,; andodg§ veps the h < requency
conponents to the el eventh wavef ofZEsidpi N & gﬁgt 571. [The_elpventh
wavef orm shaping circuit 571 fs ag@gr gr% Vi ng two posi t~ve a ;
negative reference | evels. en t Iitiﬁ’c%@’r’ he I nput plish-pull signal
is larger 20 than the positiye reten e llevpfl the éTrevent hjwavef orm
shaping circuit 571 gergrat acghir detect | onwpf se qignal {to the fourth
address reproducing cirquit [572HKWien thg a Dliggj t he push-pull signal
is smaller than the negdt|Re ggfefence |l qyel , glh nth wavef orm 25
shaping circuit 571 gen 74 he G0 1dqt ijfa signal tojthe fourth
address reproducing circu et .Edm%rece% 81 o (gital signal from
the ninth £52| <=5 =T
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wavef or m shaping circuit 562, the fourth address

circuit 572 corrects the shift bit of the Gay code in

on the basis of the first and second de

why a binary val ue correct
hi gh-frequency conponents of #he push-
Figs. 38A to 38D are tining c&h
38A, the reference nunerals 580 aji

581, a convex 10 portion.

concave portion 580 is "10
582 is "1110". In this cas

FIG. 37

223

- 55 rlepr oduci ng
esgtpi al signal
ction pul se si gdabs® The reason
in the shiftithit ided & flrom t he
pyl |_si ﬁegri bed bel ow.
rtp fagyexpl al In Fig.
} % '# Bortilons; and
The’ bin 3 &xlfthe Gray code i n-the
anfd i (et re—tte—tbncave porti on
the b ' isgghe segont—btt—+ t hi s case,
| eft sideqj{TT directionj of 15
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in the direction of novenent of the

beam spot 583 perforns tracing on th
581, the convex portion in the 20 sh
portion 580 side relative to the bea

beam spot 583 is Werr]. Because the
e center line of the convex portion
ift bit is shifted to the concave

m spot 583 (L[err]>L[err]) so that a

state equivalent to a state in which_ tracking error occurs is established.

Accordingly, the waveform of the pu
Fig. 38B. The el eventh 25 waveform
wavefornms to thereby generate a posi
fourth address reproducing circuit 5
the case where the binary val ue of
concave portion 586 is "1010", and t
588 is "1000". In this case, the sh
contrarily to the case of Fig. 38A
|l eft side in the
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201 S
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plllgsigags forned as shown in
hap*n§*ci r 571 conpares the

tive detection pulse signal to the -
72. On the other hand, Fig. 38C shows

-106- 1 the Gray code recorded in the

he binary value in the concave portion
ft bit is the third bit. In this case,
the 5 width of a concave portion on the
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direction of nDV%g
whereas the w dt
nmovement of the bea

Eﬂﬁﬁtﬁm§s

m spot 589

orti on on
W, Accd?z

—

NV err]

eft side
the con eXi por

y,

in the shift

t he

di

the 10 shift bit is sheféd he conc®e t he
beam spot. Accordi ngl e f orm of Yhe h-pul | sigpal is fargepdlas
shown in Fig. 38D. The—gféventh mavefornlshaﬁ?mg circuit %71 conpares|the
wave- forns t her eby uenerate a negative ‘dqtéction puls¢ 15 signall [o the
fourth addres epr.oducing C eqlt 572. In trls manner, thefourth adpress
reproduci ng cigfeui t 572 gan In a binary Jal ue correct [ e_shifff bit
in the input dMgital si@da\ ufeferrlng to tlhe polarity ¢f #h et ¢cfion
pul se signal . 2q ! escri bed abojye in detail, |acd&gjding|tp the-
optical infor i on recordi produci ng apgaratus in thigefbodi mgnt,
while the lig beam perf or sdanning on an |identificati ¢ nal ifn}f a
convex recordig track, Qin al ues of Gray codes of twp tave poytions
25 adj acent tp .the convé&j~portion in the posiition of the $f bit ¢aph be
determ ned on e basis of\E e gnplitude \\ N
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and polarity of a push-pull signal outputted fromthe differenti al

anplifier 217 through the HPF 570. -107- 1 Accordingly, correct address
data can be obtained even in the convex recording track. Although the above
description has been nade upon the case where a phase change material is
used as 5 the recording nmediumfor the optical disk, the present invention
can be applied to the case where any r giynNg dijum such as a

phot omagneti c recordi ng nedium a pi gFlaagor medium etc. is used.

Al t hough the above, description has been t'he case where a CAV 10
method i's used as the optical disk rotation control nmethod, the invention
can be applied to the case where any nethod is used as |ong as
identification signals in adjacent tracks can be arranged in the \
track-crossing direction. For exanple, MCAV (nodified constant angular 15
velocity) or the |like may be used.
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- 108 - CLAI kB, 52), ifnwhitchcdldentidimattion rsdgoradisng 8%di&im i82 Whi ch
grooves and lands forned spirally or concentrically on a disk substrate are
used as recoldicAydingciposiddion dmfiogaiatiiehor redid .oy ddw diptyigeski um
conprising: identification signal areas in which identification

si gnal s i ncl d8fRFmALoN FeSCOFrdidgc Befing sad S0P drss smarsietain

i nformation rgcording nedi,um are formed i n_advance by chanqg; i n physi cal
shape of sai GAYPELCuBEC AREOTHRELOR SLIRGLSH akieyFRCORIek Bihi %P A% f or ned
separately fr§n1s§id ide@tification &#gn | are sn%pd in ich information
%Lgnals are FRELFHBRIBY Ofr RadiCStito TPMR Lo RGeS ARSI FALI d
identificati L0 r i d:95Q0 nd (38 .
interdepende%pﬁéboggggg g?Lg%gggt?ﬂgf%égé%5$déﬁéwgicg?%%%éggﬁislis f or med

to be sharedchy;gn9ke ﬁﬁl@nqsbgn@waiﬁ@) BRe WEERRELd 8 IR | and

bei ng adj acent to each ot her. n“optical i'nformation recordi ng nmedi um

aﬁ_cor di ng totehake }s19yhereithedcBhasdeCpanes ohyhe anat @hlidtdd) pi¥dde a state
change 1S

and behind in the track direction so as not to be

adjacent to each other in the radial direction.
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produced between an anorphous state and a crystalline state is used as the
mat eri al 1f oPAGKRROINE. R MCHPe INVENAEQ said information signals are

recorded. 3, An_optical information recordi ng medium according to claim

1, wherein eacRI8FPsQFd TG AMVENTIONon signals is formed of a

concave/ convex pre-pi an tical. depth/ hei ght_ . of |ch is substantially
equal to a depth of s?P& 8F§§$ %.%Ey nEAQT, r%%ﬁeﬁ:ggn4hquﬁf$ ordi ng
medi um accot i ol al 0% ¢ 0 hhd | | signals is
formed of a‘r‘ggﬁ%’é‘égi‘één\%?aﬁ?g?gf?{e&alﬁ‘?“gpn. %gi%&e&“#%i%a%#%‘i ch is
substant 5al tyagays! EQeBQrEhléuﬁHEﬁE%oB%éﬁ flormdd e W idpwicspi d |ight
beam . 19 May 1698 - 109 - °5. n optical information recordi ng nmedi um
accordi ng t @ngbamationWeeeoirdingc hedfiuniith adeaindd Gaid Grads)dwwden f or med

of a concave/convex pre-pit, a wdth of which is not smaller than a width
of said grogugéde grooves, are used as information recording tracks,
and an optical information recording/reproducing -
apparatus for recording information signals in the
10 optical information recording medium.
DESCRIPTION OF THE RELATED ART
In recent years, the development of optical
information recording media capable of recording/
reproducing information signals such as video or audio
15 signals goes on increasing. Optical disk is one of the
optical information recording media. 1In a recordable
optical disk, guide grooves are formed in an optical disk
substrate to thereby form tracks. Laser light is
converged to flat portions of concéve or convex portions
20 among the tracks to thereby perform recording/reproducing
of information signals. In a general optical disk which
is available currently, either concave portions or convex'
porfions are generally used for recording information
signals but the other concave or convex portions are used

25 as guard bands for separating adjacent tracks.

o



' Both concave and convex portions formed '
6. An optical information recordi ng nedium according to claim1, further
conpri si ng fspsrakyychrouoncegtsxgmhlyacaaaneaphxc&lwhnéhrmaduxmnes a start
poi nt of a corresponding identification signal area. 7. An opti cal
i nf or mat i on reeerding medium 6¢Chrarajusedcasi reeordinghsrackspi4ding
second synchroni zing signal areas each of which |n£|cat s an end point of a

correspondi i dohl ¢ 1R WhbFh sidppFificatign sigpa ﬁtK@ I ?ﬁ?oﬁ@dtlon
(onal arencae b dof &%f#»t&%ﬁﬁéﬁ?&ﬁiﬁﬁa BhecBBRAERY « r ack of a
opt 1 oal T nraMRRRLE O SRR i R ‘Qf%%pé‘?;%gép??gmeha S A
o of mat Pon S (U Sl AR AGH MIGRA00 S8lRbcORL BYoRaBNLR

system for rall adidige? of Qéltlmnmﬁ eeoﬁéeahe bt 0lt pRPYiegloNto a
recording track of said optical information recording medium a |ight

det ecti on nefiupd aravisdd By Ntadidtins et liglvt béamai dthe gbdieheaffiftrom said
optical information recording nmediumand for outputting a |ight detection
si gnal ; and catiiatergignaks i (80 signal82 paarergd heposed oinexecarding an
|dent|f|cat|on signal fromsaid |ight detection signa

tracks (61) of the concave portions, and shifted before

and behind in the track direction so as not to be

adjacent to each other in the radial direction.

Figure 3,
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SUMMARY OF THE INVENTION

10. An optical Jnfgrmfion recqrdinglrepr cl apparat u ccording.to
claim9, furt herfnco%lp?i é?én)lgc:alanﬁédr?prf“lg{;}%rgt ?%gnorﬁdégﬁs%orl%n%ﬁgf %?’ﬁg PHgal
| i ght det edhifosmstignalrecordinkl/@epradittingobppstiilsy shgwn tite FAGEL | 40 ethd kight
detection _signal ,to said jdentification signhal reading neans, wherein an
anpl i fi cat POHEYSot SACBF SEREL AN SRIRRLRSUR AR RREPAFP LT PRe EATRERE 1 frRe

when sai d lewghtypeAms $e86AdIHNEr ek G 8R¥Er Y JbiRGik | gB:iWIBA S dinlaitabh
beamis scanning on a |land. 11. An optical infornmation
recor di ng/ ASprRERIEFATY apPpritdensoncklr dtIMFave sperrding ftgpeker (gxanyessi ABd a

recor di ng URaNS, Lcd BAQLILRGAN (HARELITET ilhr3l d0RLe DY ol S ! LACK:

and a recording conir ans control I'ing s recordi ng neans so as
not to recaatdufacturinforetess i3 grapliicasad dcompenteidl wdahi bhe scgmaintipeal.

12.  An optical .information recordjng/reproduci ng apparatus according to
claimo, fOPHAER: C%% {;Ef:%:m Fig" g4

An object of the present invention is to solve the above-mentioned
problems, that is, to provide an optical information recording medium
in which positional information can be obtained in two types recording
tracks without formation of identification signals such as an address
signal, etc. both in concave recording tracks or grooves and in convex
.recording tracks or lands.

) In a first aspect the present invention provides an optical
idfgrmation recording medium in which grooves and lands formed sﬁirally
or ;oncentrically on a disk substrate are used as recording tracks,
said optical information recording medium comprising:

identification signal areas in which identification signals
including information concerning positions_on'said optical information
recording medium are formed in advance by changes in physical shape of
sald disk substrate; and

information signal areas which are formed separately from said
identification signal areas and in which information signals are
recorded by irradiation with a light beam:

whgrein said identification signals are formed on said grooves and
said lands interdependently of each other so that each identification
signal is formed to be shared by a groove and land pair, the respective
groove and land being adjacent to each other.

An optical information recording/reproducing apparatus according



according to the first aspect of the present invention, comprises an

a first |iqht;Peandyaesht #Ni-0g; /MaARSa f1Qlgnt WP hbhdthteherRASht L DhiOfsoRirce
| i ght beam o scan’on a recording frack in accordance with a fine control
signal ; a satond tecandibgabraesiofi bhe mpticahsinfrrmasipngrenprding gradiy@anti n

the directi,Qn,crgssi a pluralj of r rdi C d ] a
rough cont rld’lghﬁi gﬁ%cﬁg&ﬁdggarésge °tr)c/8?1{:?coﬁ%'%%egﬁ§9?%{re%sE%ﬁ‘gioﬁg}%g%i %{]qﬁ.'gugﬁm
control si gi®m tthes aptigsal onAfdingitioheaarqasing aeidhgm Nnemhsfen asputtimyea

said |light beamonto a destination recordi ng track when one gf, a recording

track of a Yjobbveetastian BBl M PACIISHEILIFAHPD S19R3L F9341pg gans for

recording td@ckcaifdy L4 el ri®atith 38gRa’ GG sk OF {Hntg detaskiord ghal
supplying said fine control signal to said first |ight beam positioning

means so aeE@sppve said |ight beamonto a destination recording track by

half a pitch of es er | &1 ougly STNI ETRE #BRJJ gdnLo
said second i ghl{}%é%rﬁgg%éi t?{c‘)%\i nggﬁie%r%s, soogglg%%%mvt sal &hﬁfg t bélagnn&
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and for supplying the amplified light detection signal to said
identification signal reading means,

wherein an amplification factor of said amplification means varies
between the time when said light beam is scanning on a groove and the
time when said light beam is scanning on a land.

In the above configuration, even in the case where a light beam
performs scanning on a land recording track having no identification
signal arranged therein, a part of the light beam is modulated with
identification signals of the groove recording tracks adjacent to the
land recording track. Accordingly, the light detection means detects
the modulated light beam and converts the modulated light beam into a
detection signal, so that the identification signal reading means
performs two-valuing of the detection signal by a suitable
amplification factor and a suitable slicing level to thereby make it
possible to reproduce identification signals even in lands.

Preferably, there are provided a recording means for recording an
information signal on a recording track, and a recording control means
for contrglling the recording means to prevent an information signal
from being recorded in an area which is adjacent to an identification

signal in the track-crossing direction and which is on a land recording



Accordingly, accuracy in reading the identification signal is improved.
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Stonats ar%ormed to be shared by a groove and land pair, the respective groove
and land being adjacent to each other, and

wherein each one of said identification signal areas and said
information signal areas is formed radially in at least one area on
said optical information recording medium.

Another optical information recording/reproducing apparatus
according to the present invention for recording/reproducing/erasing
an information signal on/from an optical information recording medium
according to the second aspect of the present invention comprises a
rotating control means for rotating said optical information recording
medium;

an optical system for radiating said light beam generated from a
light source onto a recording track of said optical information
recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for
outputting a light detection signal; and

an identification signal reading means for reading an

identification signal from said light detection signal output from said



provided an optical information recording medium in which grooves and
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i nformation recc¥é¥3y%ag§gﬁngéﬂglmgkggg rﬁ¥gﬁegrgngoiégéq%eparately from said
identification signal areas and in which information signals are
recorded by irradiation with a light beam;

wherein said identification signals are arranged only in the
grooves or only in the lands and arranged so as to be displaced back
and forth in the track direction so as not be radially adjacent to each
other.

Another optical information recording/reproducing apparatus
according to the present invention for recording/reproducing/érasing
an information signal on/from an optical information medium according
to the third aspect of the invention comprises an optical system for
radiating a light beam generated from a light source onto a recording
track of said optical information recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for
outputting a light detection signal; and

an identification signal reading means for extracting an
identification signal from said light detection signal output from said
light detection means;

wherein, when said light beam is scanning on a recording track of
one type including an identification signal, reading means reads said
identification signal from said light detection signal amplitude~-

modulated with said identification signal, and when said light beam is



groove from sald light detection signal amplitude-modulated with said
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recorded by irradiation with a light beam;

wherein said identification signal areas are constituted by at
least a first identification signal area and a second identification
signal area divided spatially, and are disposed either on said groove
or on said lands;

wherein, when said identification signal areas are arranged on
said grooves, said first identification signal disposed on the (2n-1)th
(n is a positive integer) groove and said first identification signal
disposed on the (2n)th groove are the same and formed in parallel, and
said second identification signal disposed on the (2nd)th groove and
said second identification signal disposed on the (2n+1)th groove are
the same and formed in parallel; and

wherein, when said identification signal areas are arranged on
said lands, said first identification signal disposed on the (2n-1)th
land and said first identification signal disposed on the (2n)th land,
are the same and formed in parallel, and said second identification

signal disposed on the (2n)th land and said second identification

signal disposed on the (2n+l)th land are the same and formed in

parallel.



recording medium;
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means reads said identiticdtion signal fromsal g ectio Ign

anpl i t ude- identification signal reading means reads said identification signal
from said 1light detection signal amplitude-modulated with said
identification signal, and when said light beam is scanning on a
recording track of another type, said identification signal reading
means reads an identification signal from said light detection signal
amplitude-modulated with said identification signal equally formed on
two recording tracks adjacent to said other type recording track.

In the above configuration, even in the case where a light beam
performs scanning on a land recording track having no identification
signal arranged therein, a part of the light beam is modulated with
identification signals of groove recording tracks adjacent to the land
recording track. Furthermore, in the case where the light beam
performs scanning on a land recording track arranged between the (2n-
1)th groove recording track and the (2n)th groove recording track, the
light beam is modulated with the first sub-identification signals of
the same pattern formed in the adjacent groove recording tracks.
Accordingly, the degree of amplitude modulation of the photo detection
signal can be increased, so that accuracy in reading the identification
signal is improved. Also in the case where the light beam performs
scanning on a land recording track between the (2n)th groove recording
track and the (2n+l)th groove recording track, the degree of amplitude

modulation of the photo detection signal on the basis of the second



According to a fifth aspect of the present invention, an optical
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recorded by irradiation with a light beam;

wherein said identification signal areas are disposed either on
said grooves or on said lands and use a Gray code pattern having a unit
pattern different by one bit between adjacent recording tracks and
having a repetition of the one and same pattern every predetermined
number of tracks, as at least one part of said identification signals:;
and

wherein top positions of said identification signals betweén said
recording tracks adjacent to each other are made to agree.

A further optical information recording/reproducing apparatus
according to the present invention for recording/reproducing/erasing
an information signal on/from an optical information recording medium
according to the fifth aspect of the present invention comprises an
optical system for radiéting a light beam generated from a light source
onto a recording track of said optical information recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for
outputting a light detection signal; and

an identification signal reading means for reading an
identification signal from said light detection signal output by said
light detection means:;

wherein, when said light beam is scanning on a recording track of



signal amplitude-modulated with said identification signal, on the
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i nformation_concerning positions on said optical information .
signal arranged therein, a part of the light beam is modulated with
identification signals of groove recording tracks adjacent to the land
recording track. Because not only Gray codes different by one bit from
each other are used as two identification signals in adjacent groove
recording tracks but the head positions of the two identification
signals coincide with each other, the light beam is modulated equally
with the identification signals in the adjacent recording tracks except
the above-mentioned one bit. The photo detecting means detects the
light beam and generates an output signal as a photo detection signal,
so that the identification signal reading means performs two-valuing
of the photo detection signal on the basis of the second reference
value. With respect to the one bit different between the two
identification signals in the adjacent recording tracks, modulation of
the light beam due to this bit becomes small, so that this bit can be
regarded as an error bit at the point of time of two-valuing. Because
such Gray code is large in redundancy, the identification signal
reading means can correct this error and can obtain correct position

information.

According to a sixth aspect of the present invention, there is



as recording tracks, said optical information recording medium

recordi ng nggﬁeﬁgpsggs:forrred I n advance by changes in physical shape of said
di sk substrate; and”information signal areas which are fornmed separately
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said first identification signal disposed on the (2n)th groove are the sane
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i dentification siwperdinasebs idegtificatind signal areas are disposed so that one
identification signal corresponds to one groove and land pair, the
respective groove and land being adjacent to each other, and so that
at least one part of said identification signal is displaced from the
center line of said groove or land.

A still further optical information recording/reproducing
apparatus according to the present invention for
recording/reproducing/erasing an information signal on/from an 6ptical
information recording medium according to the sixth aspect of the
present invention, comprises an optical system for radiating a light
beam generated from a light source onto a recording track of said
optical information recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for
outputting a light detection signal; and

an identification signal reading means for reading an
identification signal from said light detection signal output from said
light detection means;

wherein said identification signal reading means reads an
identification signal from said light detection signal amplitude-

modulated with said identification signal formed between a groove and

land pair, the respective groove and land being adjacent to each other



In the above configuration, even in the case where the light beam
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According to a seventh aspect of the present inwvention, there is
provided an optical information recording medium in which grooves and
lands formed spirally or concentrically on a disk substrate are used
as recording tracks, said optical information recording medium

- comprising: .

identification signal areas in which identification signals
including information concerning positions on said optical information
recording medium are formed in advance by changes in physical shape of
said disk substrate; and

information signal areas which are formed separately from said
identification signal areas and in which information signals are
recorded by irradiation with a light beam;

wherein said identification signals are recorded by modulating a
width of said grooves; and

wherein top positions of said identification signals between said
grooves adjacent to each other are made to agree, in at least one
portion of said optical information recording medium.

The position information is preferably in an identification signal

is formed of a Gray code only one bit of which changes at the time of



on said optical information recording medium.
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apparat us accorghngidentification signal reading means for reading an
identification signal from said light detection signal output from said
light detection means;

wherein said identification signal reading means reads an
identification signal from said 1light detection signal amplitude-
modulated by changes in the width of the groove or land when said light
beam is scanning on an identification signal area. -

The above apparatus preferably further comprises a tracking error
detecting means for detecting the inclination of distribution of the
quantity of light in the direction crossing tracks upon a light beam
reflected on the optical information recording medium, and outputting
a tracking error signal in accordance with the ineclination, and an
error detecting means for outputting a first detection pulse when the
tracking error signal is beyond a predetermined threshold positive
value, and outputting a second detection pulse when the tracking error
signal is below a predetermined threshold negative value, while a light
beam is scanning on an identification signal in a recording track of
2 land portion, whereby the identification signal reading means
corrects an identification signal decoded from a read signal in

accordance with the first and second detection pulses while a light

beam is scanning on the identification signal in a recording track of



medium according to the present invention, not only the width of each
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i dentificatdhafgei gfiakhe quantity of reflected light. Further, Gray codes are

used in a part of identification signals recorded in groove recording
tracks. Even if identification signals in adjacent tracks have
different values respectively, error in reading of the identification
signal in the land recording track therebetween is not larger than one
bit. Accordingly, the value of the correct identification signal can
be inferred easily. 1In the optical information recording/reproducing
apparatus, the polarity inverting means inverts the reproducing:signal
only when the light beam traces a land recording track, so that the
identification signal reading means decodes the identification signal
on the basis of the polarity.

Further, the tracking error detecting means detects the
eccentricity of the light quantity distribution of the light beam
reflected from the optical disk in the direction of the radius of the
disk and outputs a tracking error signal. While the light bean
performs scanning on an identification signal in a land recording
track, the error bit detecting means outputs the first detection pulse
signal when the tracking error signal is larger than a predetermined
positive threshold and, on the other hand, the error bit detecting
means delivers the second detection pulses signal to the identification
signal reading means when the tracking error signal is smaller than a

predetermined negative threshold. The identification signal reading



a correct identification signal.
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l'ight beam {arfdrRel e5INGING bF asdnRAbaEEAM 1Y BnSal §ideTbBathed IRCsdlng
track when said light beamis nade to seek the other type recording track.
28. An opas careferdimeat i wreckseor didsgthfiaiionn Wwioeal gr 85928 adn | adsh

formed spiy lnltYLtf?Ea :Pd%cgfﬂgﬁéfé"i'n%lﬁﬁi G2k U FRES AL S §le 280 kiRGOLHI NT
tracks, sard opftical information recordi-ng nedi um conpri sing:

i denti fi caddwancei ¢hyalchaangas iin \phivshcalleshadd caft | saidsi gl ssubatiradengand

i nf ti ' it . i.d.opti |, inf fi dj
med um ar GHGEREEE Ph SHIPARCRE Y SRAMBEL ATBFRATICN SSFATRF GFSsErcP g oY

substrat e;; AbilaRioh MR ERN aSi Gk HRAS Wiiah idfeati o1 sl onepalgiagky Heiaf
said identification signal areas and in which information signals are
recorded bAruapgedism ithat winehidentifhcabinmsigpel dorreapendsdént Af 9ERVYORRd

si gnal arefE%daEQifﬁ %BQSE%L§%EEI$§ d%gove and land being adjacent to each other,

and so that said identification signal is displaced in the direction
crossing recording tracks from a center line of the groove or land,
said apparatus comprising:

a radial beam source for generating a radial beam;

a converging means for converging said radial beam so as to form
a beam spot on said disk-substrate forming original disk:;

a light intensity modulation means for modulating the intensity
of said radial beam correspondingly to an input identification signal;
and

a light deflection means for displacing the direction of said
radial beam to thereby displace said beam spot by a predetermined
quantity in the direction crossing recording tracks while said beam
spot is writing said identification signal.

According to a ninth aspect of the present invention there is
provided an apparatus for producing an original disk for forming a disk
substrate of an optical information recording medium having grooves and
lands formed spirally or concentrically on a disk substrate and used
as recording tracks, identification signal areas in which

identification signals including positional information are formed in



irradiation with a light beam, said identification signals being

sai d 97 00U Bhe8", Saishoh gatley andiee A G HAUGRALE BSKIBg, 2Ll

pattern different one et ween adj acent” recordi ndg tracks an aving a
repetiti onidentificcaiienasidmedstogtaeerrsrigy gryoprseaddierentned raohersthsr are

ks, I f i.d identifi i on, si ls; d_wh '
(racke,, Bl P85kl BN 0 ST (B g0 bRl A0kameln,

top positi'Sis o
adj acent trecRaaingtmelival, esabdlapbaragiLeomgfisinyt optical information
recordi ng medi um according to claim 28, wherein a phase change type nedi um
in which a stat® J@dA4ePsa FPBEER fPHEENREA 1T ankrdifdube®rate and a

crystalline staf %ob"éef’t?’.% aéaﬁsheofvé&m%ix{fogafd 2GQL i HMhn! RYCEoI MMBGR
said information signals are recorded. -118 - 30.
An opt i calsdatf ennseidriiséconkitrgteefommhngcoviglingd tdoski ai m 28, wherein each

O

recordi ng reidialmbedln coespopiiimgly tdf afimibhpat degcor diggdlr epbodinerBy

apparat us dgéyiace said beam spot by a predetermined quantity in the direction
crossing recording tracks;

a signal source for outputting a carrier signal having a
sufficiently higher frequency than the maximum frequency of said
identification signal; and

an amplitude modulation means for amplitude-modulating said
carrier signal with said identification signal to supply the réSulting
signal as said drive signal to said deflection means.

According to a tenth aspect of the present invention there is
provided an apparatus for producing an original disk for forming a disk
substrate of an optical information recording medium having grooves and
lands formed spirally or concentrically on a disk substrate and used
as recording tracks, identification signal areas in which
identification signal including positional information are formed in
advance by changes in physical shape of said disk substrate, and
information signal areas in which information signals are recorded by
irradiation with a light beam, said identification signals being
recorded by modulating a width of said grooves, top positions of said
identification signals between said grooves adjacent to each other are
made to agree in at least one area of said optical information

recording medium, said apparatus comprising:



~a first

spot on said disk-substrate forming original disk;
recor di ng/ r epr oiyGighe/ £4@sHs9y Aodui 221 BB hO4hsS iFIRAho MY JtiRH 8He Ofitesal ¢
information recordi'ng nedi um according to claim28, conprising: an opti %al
syst em f orofr gsdidt¥adjiad begmt amdam generated froma light source onto a
recordi ng track of i i.cal _infaqr Lon recording nediuop. a ljght,
detection neans {or %g‘é erg%glﬁg%?léf e rg)ga B H1a G &gg?% Jlr;}ecgeﬁlf's g%%a"rlﬁ%"gg%nlgréi d
optical i ndeansnbkéothateahedintemdEdivusfassid aradisl phédn NG wehkeidd deledCthen
signal; and an identification signal readi n? neans, for readi ng an )
i dent i fi catidoh SEgHAP FTAVeSaltd . PREFRYSerBdie obhS i YiFERsARY pot 7t S drdipt ght
detecti on y@Ransgs yh@mRiRiedNARnSahE i g cbesre ighos¢asnNiNgigBnadal ecordi ng
track of one type including an identification signal arranged thereon, said
identification signal reading nmeans bi nary-codes said |light detection

si gnal a%IE%dEE T2 bR Go pile 3 Bﬁﬁﬂ:ﬁﬁ”“ fication signal, on the basis of

erence val ue, and converts e obtained binary signal into
posi tional infarirat Lobs anghlan eiew afdawhbrsi rptibah diskd | i ght beamis

scanning on a recording track of .another type, said i entigi cation si.gnal
Feadi ng neans Hidr . cdaBeb Lo L 3FPH, noqfBE, £BF rpreighynerot of & Fi998
anpl i t ude-gpadehat Bformékibn revdirdihgrigdodGai APpphgaeds; on two recording
tracks adjacent to said other .
Fig. 3 is a plan view showing the configuration of recording
tracks in the first optical disk;
Figs. 4A to 4C are views for explaining a sector format in the
first optical disk:;
Figs. S5A and 5B are a detailed structural view of an

identification signal portion of the first optical



An optical information recording medium in which grooves and lands

1.
type recorg'gplg &ré‘ﬁfrcfl%_’} the RBast ﬂfcai‘l%e.gg.ng %ﬁé?;?ﬂﬁ&ﬂﬂeueareagged as

converts t obt ai'ned bi'nary signal to positiona ormation, and so on.
32.  An oprecatdingf bramksi oveidecptridiad ginfepmetivi rgcapfiaganedi wc compi hging

claim 31, further, comprising: _. May 1998 - 119 -. a recording nmeans .for
ecording an | nEOPRELTSRLSPEnaL IR o Eeroapd g Pr ARGt { B0 of SR
control nMeapcldddhg CORBorALtidl) cofddint 8§ OfsHitGoAR S se@dasptidall @nEeemutlonal d
information signal in said identification signal areas. 33. An_optical

i nf or mat i oRASFICERE| PRALB PRI ECFPRY AppatERnss g&c%‘?ad}gt?@ ip _hedierd1sharg Her

conpri si Ngga 85 fdifskt shbgtiatReagpposi tioning means for controlling the
position of a light beamso as to scan on a recording track in accordance
with a fine coninfbrmitymal signalecords| wyith be@miposed | sspargtebpnirdmrsaid
movi ng Salgdéﬁéqgiég%ggk signal areas and in which information signals are
recorded by irradiation with a light beam:;
wherein said identification signals are formed on said grooves and
said lands interdependently of each other so that each identification

signal is formed to be shared by a groove and land pair, the respective

groove and land being adjacent to each other.

2. An optical information recording medium according to claim 1,
wherein a phase change type material in which a state chéhge is
produced between an amorphous state and a crystalline state is used as
the material for a recording layer in which said information signals

are recorded.

3. An optical information recording medium according to claim 1,
wherein each of said identification signals 1is formed of a
concave/convex pre-pit, an optical depth/height of which is

substantially equal to a depth of said grooves.

4, An optical information recording medium according to claim 1,
wherein each of said identification signals is formed of a
concave/convex pre-pit, an optical depth/height of which is
substantially equal to A/4 (where A is a wavelength of said 1light

beam) .



concave/convex pre-pit, a width of which is not smaller than a width

in the di rgﬁt;acir& ?{E?gééyg a plurality of recording tracks in accordance
with a rough control signal; and a seek control neans for supplying said
rough control signal to said second |ight beam positioning neans so as to
nove said Light_beamonto a destipation recording track when said |ight

beamis mafle t 0*BeBREECHeBEEFRGLI RIS IIRE T MACRIARBY afe claim 1,

i dentificathPthed bMprakiafyedrddes @ihroRiRIEy I SEM A N ddsAtdetrOf o O PONES
and |l ands, ~and for supplying said fine control signal to said first |ight
beam posi t tefHicd§esenisasd Rednkoo sy costeepdndihy bésnhifarat tonledunait 218 -
recording track by half a pitch of the grooves after said rough control
signal is supplied to said second |ight beam positioning neans to nove said
| i ght bean¥towahil eptical dinfgprinatidn aciaradihygt sedinind adestribhadg i o ¢Bcion di,ng

track when i.d light beamis nade to seek, the other_type recordi ng track.
3. An oPRTTINT | THABERALT S TETIT ARGTRETHAAAS (FAARREN 6P BOVERthrE |

formed spiimdigates SRNGRNLELRRA!dY a0BoRr&igdhasHE St raELE UG idnal esadLl NY
tracks, said optical information recording nedi um conpri sing:
i dentification signal areas in which identification signals including

| nf or mati og Conﬁgr Bhgﬂcdé).i.osi'ntf'ogﬂﬁtﬁgh Szaéc%_r%@h%c:ﬁ‘édix{ﬁ %Lae%&ae{fg regoLfing 1,
medi um are forned rh advance by changes | n physical shape o
wherein each of said identification signal areas includes an identifier
for identifying a recording track of a corresponding groove and a

recording track of a corresponding land.

9. An optical information recording/reproducing apparatﬁs for
recording/reproducing/erasing an information signal on/from an optical
information recording medium according to claim 1, comprising:

an optical system for radiating a light beam generated from a
light source onto a recording track of said optical information
recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for
outputting a light detection signal; and

an identification signal reading means for extracting an

identification signal from said light detection signal.

10. An optical information recording/reproducing apparatus according
to claim 9, further comprising:

an amplification means for amplifying said light detection signal



wherein an amplification factor of said amplification means varies

19 May 1998 - 120 - sai.d disk substyate; and infornation signal areas which
are for mod RESHAFAr 1S HRENIATh T AcH T BAED ohF SCONarT PEag BRPT AR ERP
i nfor mat i orcigegRRLS IR LEGHE dRAMDYs i Sdandiagism amMibiaa | i ght beanm wherein
said identification signal areas are disposed so that one identification
signal corresponds to one groove and |land pair, the respective groove and

| and bei ng 1adj ageNbpt LA REAC i on %o%gﬁﬁ@ﬁgepﬁkdhflﬁﬁgé aoggggle&dé oS8t

identification signal Is displaced fromthe center ( groove o
| and. 35. A% cpeimad, ifmrshemtdopprietmr:di ng nedi um according to claim 34,

wherein a phase chang e Jedium.in which a state change is.produced
bet ween an anor phous S:fi%%{g Iﬁgg 2 é(;norrys eézlolrlglr']ré?s At glan“l‘:osrml?g'g naglgrllﬁace)ldn%rfeteorlaal
for a recon@icogdinsy efrack; Wwmdh said i nformation signals are recorded. 36.

An optical information recordi ng medi um according to claim 34‘%‘? wher ei n each
I

one of said iderft FPFREIHGNCRIGRAI M2 RRINELR I PAf TR EPEAT S PhAS287 3R
is formed r:adhét |06 ikBcta Is88S1in2BEMATiIRA 9¥gnal in said identification signal

areas.

12. An optical information recording/reproducing apparatus according
to claim 9, further comprising:

a first light beam positioning means for controlling the position
of a light beam to scan on a recording track in accordance with a fine
control signal; -

a second light beam positioning means for moving said light beam
in the direction crossing a plurality of recording tracks in accordance
with a rough control signal; and

a seek control means for supplying said rough control signal to
said second light beam positioning means so as to move said light beam
onto a destination recording track when one of a recording track of a
groove and a recording track of a land is set as a first recording
track and the other is set as a second recording track, and for
supplying said fine control signal to said first light beam positioning
means so as to move said light beam onto a destination recording track
by half a pitch of the grooves after said_rough control signal is
supplied to said second light beam positioning means, so as to move
said light beam onto said first recording track adjacent to said

destination recording track when said light beam is made to seek said



13. An optical information recording medium comprising grooves and

said optical_ . nf [ I rdin | . An_opi | ' fion
recordi ng%é’gfu%gézg%%r%lqﬁa??g cgﬁl ac'l%rr111c g#%a&r éi ﬁﬁ\a (]Plega]és:t%lugr%g%%%ngg uSFd
sai d i dentdsf i caédariinggnairaickej catidegt ifildaadknnustignal s drepd acéd f wadchhe

center line of said groove or land. 38. An, optical information recordin

medi um acdGeAFRELEF loRaP LS dRELETIRG RasibtRalt ¢ REP IR PR EREIRIMEE 8 d

i dentificald@ncsi 89alchhhgly Sahdphgi&d | i eofofald Oronue Qibdtade] Sarbd
as much as the pitch of said groove. 39. An optical information recording
medi um acdarigirmgtion clsapneB4 araper sihichacireof formes | deparItedan | Hveni gaads

|s formed ;0 ']o%l'slﬁgg-{é‘if“éaefée%g” ahd g{ne'pﬂ& h aPnPc%!a‘E%gd%%Héfﬂ QP{e of

‘s s V.
which is SUBSt érfl%f% 1 y eq ep sal d grooves. optica

i nf or mat i acecbedsd diynfrretistivacdehd: Nd.ght béam MwBéreiMieyadidn identi Difcasdbd
identification ,signals is forned of a conca%e/con e

d ] X, pre-pit an
optical GEPAMREATEOTBRY SthiEBRd FEOWEBo RN TN §aRG AT R RPRITH AL o
[err] is @ eavekREOtdb Ghatakbbch ii@intification signal is formed to be shared

by a groove and land pair, the respective groove and land being
adjacent to each other, and

wherein each one of said identification signal areas and said
information signal areas is formed radially in at least one area on

said optical information recording medium.

14. An optical information recording medium according to cléim 13,
wherein a phase change type medium in which a state change is produced
between an amorphous state and a crystalline state is used as the
material for a recording layer in which said information signals are

recorded.

15. An optical information recording/reproducing apparatus for
recording/reproducing/erasing an information signal on/from an optical
information recording medium according to claim 13, comprising:

a rotating control means for rotating said optical information
recording medium;

an optical system for radiating said light beam generated from a
light source onto a recording track of said optical information
recording medium;

a light detection means for detecting reflected light of said



an identification signal reading means for reading an
beam) . 41. n.qQptica nf or t lon . n |un1acco di o_cl ai m 34,
oher b - eab# T R krEitn SR THL CET GRS, AR PGP SO OB A S EPE AR
pre-pit, a1¥q&ﬁlae&Ecﬁbbﬁﬂhda&snot smal ler than a width of said grooves. 42.
An optical information recordi ng nmedium according to claim 34, wherein a

first synchronizing signal, indicating a start point of an area having an

| dent [ficajpon ghafical Sid SrOLARG JPELl: AL £ YacehRTi6 ARl lg9ebkdd 'aﬁatiagfagg

signal in advance. An optical 1nformation recordi ng rmedi um accor

to cla|n1Bﬂprmmérspxrailyewmn@osyem#wumaﬂiyngnsagdabk Pyt tienren used psi nt
of an area_havi entif.i.cation.si lately after .
sai ' qent Frediignrachia *i Sobteet Himaclch \BEPRER R} Raip B o
recordi ng/ reproduci ng apparatus for recordlng/reprodu0|ng/erasing an
information signal on/froman optical information recording nmedi um

accordi ng to cl APRRBUEIAEARR | SEABRL aA*epti dBI "&SPerhdetif ien U S ignalght
beam generiiﬁ%dflhgnir?folrfngﬁonsgb'ﬁé@rngﬁg S it@6RE WG ali HaGK Ua1S 2h o ARIHGA

i nformation recordi ng nmedi unt a |g ht etection neans for detecti ng
refl ected régandiog medigm| axghifolmednihr advandedbypthanglesi bt @histiced skame difng

medi um andsifﬁ disk substrate; and
information signal areas which are formed separately from said
identification signal areas and in which information signals are
recorded by irradiation with a light.beam;
wherein said identification signals are arranged only in the
grooves or only in the lands and arranged so as to be displacéd back
and forth in the track direction so as not be radially adjacent to each

other.

17. An optical information recording medium according to claim 16,
wherein a phase change type material in which a state change is
produced between an amorphous state and a crystalline state is used as
the material for a recording layer in which said information signals

are recorded.

18. An optical information recording medium according to claim 16,
wherein each one of said identification signal areas and said
information signal areas is formed radially in at least one area on

said optical information recording medium.



information recording medium according to claim 16, comprising:

outputting a |ight ti e} ; coo-1 - i L1 cation
signal readi ngggnggﬁl{sceac‘l’f 5&gt§%ag%19rﬂ;%tllagn?i ?lg%}gt ?%na ms%%ﬁ%ﬁ#?%nérféﬁ

| i ght deteriglonh sbgned ontpub freoprdimgl kradik det eatidompriaals; inlermitiomai d
identification signal .reading neans reads an identification signal from

sai d | i ght "HRREORRe YHal anpl i tude- nodul ated with said identification

signal forned bgt yegit addHeeeY6n achlANbrPdekect iy MesNRCtEy 1 0GIR0VEE Ml g
| and bei ng adj acent to each other on said optical information recordi ?;9
By

nmedi um r eghi®htleskedt At Edite Priche drboveatded (F2RETFEnD IR W Avde

sai d |ight,beam.;4g- rPhb A+ i JAf j onpgecor di ng/ reproduci ng

appar at us <z’accora:ilng ?oﬂc;q ai m 44, ]Turtgéig;?élcorrgri sing: a shift neans for
relatively shiféanngidmtdficgtiobeampnal a réadéng i aoreaps afeecaxtiragtizaclen a

Lokt 00 oSS TR Rt DAL Thertlaf SR SR P A
i nf or mat i oni 8¢ AedeBgidededdsand a recording track of a groove
wherein, when said light beam is scanning on a recording track of
one type including an identification signal, reading means reads said
identification signal from said light detection signal amplitude-
modulated with said identification signal, and when said light beam is
scanning on a recording track of another type, said identification
signal reading means reads an identification signal of an adjacent
groove from said light detection signal amplitude-modulated wifh said

identification signal of said adjacent groove.

20. An optical information recording/reproducing apparatus according
to claim 19, further comprising:

a recording means for recording an information signal onto a
recording track; and

a recording control means for controlling said recording means so
as not to record said information signal in said identification signal

areas.

21. An optical information recording/reproducing apparatus according
to claim 19, further comprising:
a first light beam positioning means for controlling the position

of a light beam so as to scan on a recording track in accordance with



in the direction crossing a plurality of recording tracks in accordance
on said optigal_ information recorcil ngngedl umor a recording track of a

land: a tr¥4tkR fy TO88E ?ntlﬁgénglqrb ‘d"8pl acing said |ight beamin the

direction crossingeéiec@ndiroy hdanek Fot nsm(yﬁ.dgnsee;.d/\nrbbglsa¢¢hﬁrroackidj@alertroor
signal to thereby elimnate said gap quantity; a judgnent neans_for judgi ng
whi ch one 8&#id segept ditght R PR itdoping Mrfe 8RS tPeEBY%n%?gldt LaeRt e

lland is bejpg, %Cé@@@ﬂaat&xoﬁaze@okagg& tRsaMwnands {1 wﬁdo%amrugs ﬂaaﬁ@s%tségk

j udgnment as a judgnent signal a position dete ng means
cal cul ati ng &egogsdinpntuact eofatle| ktybe beamd@gs@anmd@tléh%mrba%i@adf

said identifi rcr%tehoghéslle%nalwl ’A%él°5§§‘l|}lga+pa?&%l fk oo%s%lg&l and%ad ns

and said Judfg Nt Si gna ormat’ion recor f epr oduci ng
appar at us sesgliydnggsdial €ime roAdrol wiyhel twospid Singt augat rbmnppsitmaum
for increasing a gain of a tr gkl ng control | redetermn

oop . onl,
hor i 00 Reatt; 3095k e nobe a8 {Phe B0 Frre08 tenkitrLE R F R ELPS At
beam has pasagils aNpiBERaor | theirdeve8 hLeest i 4 khticighsic8hatol Ss{gHaTed s

output to said second light beam positioning means to move said light
beam toward a recording track adjacent to said destination recording
track when said light beam is made to seek the other type recording

track.

22. An optical information recording medium in which grooves and lands
formed spirally or concentrically on a disk substrate are ﬁsed as
recording tracks, said optical information recording medium comprising:

identification signal areas in which identification signals
including information concerning positions on said optical information
recording medium are formed in advance by changes in physical shape of
said disk substrate; and

information signal areas which are formed separately from said
identification signal areas and in which information signals are
recorded by irradiation with a light beam;

wherein said identification signal areas are constituted by at
least a first identification signal area and a second identification
signal area divided spatially, and are disposed either on said groove
or on said lands:

wherein, when said identification signal areas are arranged on

said grooves, said first identification signal disposed on the (2n-1)th



said second identification signal disposed on the (2nd)th groove and

47. An. opti.cal infornatiop. recording/reps.oduci appar cording to
cl ai m 44, Fh% ﬁﬁ"%‘&ﬁi’%?‘ﬁ’g‘fa °Peéb$?ﬁlhé{ lﬁgaﬁ%g?% or Q‘Bgcgﬁr%ﬁﬂgﬁi f%?vn%?ﬁrgn
signal s ontiRisdmepind dormB8oingiaralleéELcaind ng nedi um and a recording
control neans for controlling operation of said recording neans so as not
to record any i'¥HeRTHki YReR I S AeRTHF HRMIOPNSHERR S RASASN ST B HF RS By
l'ands i nreglisag eLyqaf tofi ol @8Rt filgeath Pleadidnak Sgnf18 dispbhe R ¢8L (2n-1)th,

i nformati on recordi ng/reproduci ng apparatus according to claim44, wherein
sai d |ightlast endismidnEire: idertiFdcatinn |sighel ddiaposedsoniineh (Zrbthlilnandsed
on a surface fQr receivying refl.ec | ght a jcald v.ip.
direction Tros engs & rgaéﬁg g%mfe%atl%sgsgaiive\g’l iaglﬁt g]a?é%ec %ergc ggﬁég'}#f‘léﬂqon
respecti vesipgtlt idisposell baceheed2h) gt Lamd camut gritd ederwindi ddenghed sgtiand

wherein said identjfication signal_ reading nmeans ha?‘ an arith té’ C .
oper ati on TR fHSROIRANGRa igm FR+dak g?%‘ét pEE & ﬁnéﬁgeoﬁf*gﬁt FP§Hh 28 d

two |ight lglgztaqqggr_s and for outputting said sumas a reproduced signal. 49.
An optical information recordi ng/reproduci ng apparatus according to claim
44,

23. An optical information recording medium according to ;laim 22,
wherein a phase change type medium in which a state change is produced
between an amorphous state and a crystalline state is used as the
material for a recording layer in which said information signals are

recorded.

24. An optical information recording medium according to claim 22,
wherein each one of said identification signal areas and said
information signal areas is formed radially in at least one area on

said optical information recording medium.

25. An optical information recording/reproducing apparatus for
recording/reproducing/erasing an information signal on/from an optical
information recording medium according to claim 22, comprising:

an optical system for radiating a light beam generated from a
light source onto a recording track of said optical information
recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for

outputting a light detection signal; and



light detection means;
wherein said |light detection ns.,includes two |Light detector.s ich are
e osnd on-a SUPTEsIg f ghery 8ol Jient el Fe dmantrd i Bobsranviibat Track Ae
the directoRd eyPpssSingludiagkansadehtd ricaitilohWoidnOhtardehgel OtRe £&¥N,€1daid

respective quantities of received |ight into output electric signals; and
wher ei n sat@eRbidicaftient Fomadi gRadineAerRg Aeadts a8 afentifisatier signal

operation geaps 49Ny F@h%}ﬂg Qetedd RIENGEG A W‘igﬁ%?@i&-ﬁb&ﬁééé& sL90R! Saidq -
124 - output fromsaid two |light detectdrs an or outputting said
di f f er enceidenti figptiducedgnilgnadnd Sthen Aridptligak ibehwr st issanning on a

recordi ng/ reproduci apparatus.,according to, claimi4d, further c ri sing:
o 1 dent 1t FERTT S5 GRER SF caM i REC BVBR et Y kbt iy LA { FE g
beam i s schgdrsGeatsadn d/deatifiodiion aigiLledrbhi ££ild aght MhlecitSoh 0 Igad1
and for outputting a detection signal; and a tracking error signal hol ding
means for ABRdiTHeanetuEatedgvith GRidi dfpRtificatien ddInteRAualdry TREIRS on
Sa't d ?et ECLE O eHodBBhg | SrUEPMES MRk LS AL ABLREE QRS EIBH diiny RELDY.
out put .
26. An optical information recording/reproducing appafatus according
to claim 25, further comprising:
a recording means for recording an information signal onto a
recording track; and
a recording control means for controlling said recording means so

as not to record said information signal in said identification'signal

areas.

27. An optical information recording/reproducing apparatus according
to claim 25, further comprising:

a first light beam positioning means for controlling the position
of a light beam so as to scan on a recording track in accordance with
a fine control signal;

a second light beam positioning means for moving said light beam
in the direction crossing a plurality of recording tracks in accordance
with a rough control signal; and

a seek control means for supplying said rough control signal to
said second light beam positioning means so as to move said light beam
onto a destination recording track when said light beam is made to seek

a recording track of the type including an identification signal



means so as to move said light beam onto a destination recording track

51. An qptical . infornati recaordi r oduci.ng r ccarding.to
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recordi ng/ reproduci ng/ erasing an information signal on/froman opti cal

i nf or mat i o¥Fa<&eor di ng medi um wherein a first synchronizing signal,
indicating a start point of an area having an identification signal, is
formed i nmedi ately before said identification signal in advance, further
conpri si ne&an ixlerpiticadatinbormsitdoml reaoedine medi wninnelzith ghootes aod udesls a

first synchroni isgpg Sl gnal det ecti on rrifns whi cg_g]gnerat es.a c;et ectign
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sai d ConterclggfﬁELinformation concerning positions on said optical information
recording medium are formed in advance by changes in physical shape of
said disk substrate; and '
information signal areas which are formed separately from said
identification signal areas and in which information signals are
recorded by irradiation with a light beam;
wherein said identification signal areas are disposed either on
said grooves or on said lands and use a Gray code pattern having a unit
pattern different by one bit between adjacent recording tracks and
having a repetition of the one and same pattern every predetermined
number of tracks, as at least one part of said identification signals;
and

wherein top positions of said identification signals between said

recording tracks adjacent to each other are made to agree.

29. An optical information recording medium according to claim 28,
wherein a phase change type medium in which a state change is produced
between an amorphous state and a crystalline state is used as the
material for a recording layer in which said information signals are

recorded.



information signal areas 1s formed radially in at least one area on
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apparatus according to claim44 for recording/reproduci ng/ erasi ng an
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outputting a light detection signal:; and

an identification signal reading means for reading an
identification signallfrom said light detection signal output by said
light detection means;

wherein, when said light beam is scanning on a recording track of
one type including an identification signal arranged thereoh} said
identification signal reading means binary-codes said light detection
signal amplitude-modulated with said identification signal, on the
basis of a first reference wvalue, and converts the obtained binary
signal into positional information and so on; and

wherein, when said light beam is scanning on a recording track of
another type, said identification signal reading means binary-codes
said light detection signal amplitude-modulated with said
identification signals on two recording tracks adjacent to said other
type recording track, on the basis of a second reference value, and
converts the obtained binary signal to positional information, and so

on.

32. An optical information recording/reproducing apparatus according

to claim 31, further comprising:



a recording control means for controlling said recording means so

i ncl udi ng_| t] opger ni O L3 n,said optical .Jinformtion
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fromsaid identification signal areas and in which information signals are

recorded by irradiation with a |ight beam wherein said identification
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a second light beam positioning means for moving said light beam
in the direction crossing a plurality of recording tracks in accordance
with a rough control signal; and

a seek control means for supplying said rough control signal to
said second light beam positioning means so as to move said light beam
onto a destination recording track when said light beam is made to seek
a recording track of one type including an identification signal
arranged thereon, among recording tracks of grooves and lands, énd for
supplying said fine control signal to said first light beam positioning
means so as to move said light beam onto a destination recording track
by half a pitch of the grooves after said rough control signal is
supplied to said second light beam positioning means to move said light
beam toward a recording track adjacent to said destination recording
track when said light beam is made to seek the other type recording

track.

34. An optical information recording medium in which grooves and lands
formed spirally or concentrically on a disk substrate are used as
recording tracks, said optical information recording medium comprising:

identification signal areas in which identification signals
including information concerning positions on said optical information

recording medium are formed in advance by changes in physical shape of



identification signal areas and in which information signals are
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58. An optical information recording nmedium according to claimb54, wherein
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identification signal areas includes an identifier for identifying a

recording track of a .corresponding groove and a . recording,track of a
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36. An optical information recording medium according to claim 34,

wherein each one of said identification signal areas and said
information signal areas is formed radially in at least one area on

said optical information recording medium.

37. An optical information recording medium according to claim 34,
wherein at least one portion of said identification signal indicating
a track number is displaced from the center line of said groove or

land.

38. An optical information recording medium according to claim 34,
wherein the quantity of displacement of said identification signal from
said center line of said groove or land is 1/4 as much as the pitch of

said groove.

39. An optical information recording medium according to claim 34,

wherein each of said identification signals is formed of a



i ght beam from said opticgal infaornmation recording nedium.and _for. .
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recordi ng/ reproduci ng apparatus according to claim60, further conprising a
phase inverting neans, which is disposed between said |ight detection neans
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the |light detection signal between a case where said |ight beamis scanning
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of said grooves.

42. An optical information recording medium according to claim 34,
wherein a first synchronizing signal, indicating a start point of an
area having an identification signal, is formed immediately before said

identification signal in advance.

43. An optical information recording medium according to claim 34,
wherein a second synchronizing signal, indicating an end point of an
area having an identification signal, is formed immediately after said

identification signal in advance.

44. BAn optical information recording/reproducing apparatus for
recording/reproducing/erasing an information signal on/from an optical
information recording medium according to claim 34, comprising:

an optical system for radiating a light beam generated from a
light source onto a recording track of said optical information
recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for

outputting a light detection signal; and



light detection means:
62. An optical, _informatjon, recording/reproducing..apparatus _fo
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reads an identification signal fromsaid |ight detection signal anplitude-

modul at ed by changes.in the width of the groove or |and when said Iirg%g
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infornapiqg,Egg@ﬁd@gg&ﬁggﬁggqgﬁ@9i§ﬂ§%ratu; according to claim®62, further
conprising a phase inverting neans, ichis

a shift means for relatively shifting said 1light beam in a
direction of a recording track;

a tracking error detecting means for outputting, as a tracking
error signal, a gap quantity between said light beam radiated onto said
optical information recording medium and a recording track of a groove
on said optical information recording medium or a recording track of
a land:

a tracking control means for displacing said light beam in the
direction crossing recording tracks in accordance with said tracking
error signal to thereby eliminate said gap quantity:

a judgment means for judging which one of a recording track of
said groove and a recording track of said land is being scanned by said
light beam, and for outputting a result of judgment as a judgment
signal; and

a position detecting means for calculating a position where said
light beam is scanning, on the basis of said identification signal read

by said identification signal reading means and said judgment signal.

46. An optical information recording/reproducing apparatus according
to claim 44, further comprising a gain control means for increasing a

gain of a tracking control loop only for a predetermined period
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scanni ng ofi® an RAembGiFRLatnfopmatipralregnrdinglirdproducing apparatus according

to claim 44,

wherein said light detection means includes two light detectors
which are disposed on a.surface for receiving a reflected light beam
symmetrically in the direction crossing tracks so that said two light
detectors convert respective quantities of received light into output
electric signals; and i

wherein said identification signal reading means has an arithmetic
operation means for taking a sum of said electric signals output from
said two light detectors and for outputting said sum as a reproduced

signal.

49. An optical information recording/reproducing apparatus according
to claim 44,

wherein said light detection means includes two light detectors
which are disposed on a surface for receiving a reflected light beam
symmetrically in the direction crossing tracks so that said two light
detectors convert respective quantities of received light into output
electric signals; and

wherein said identification signal reading means has an arithmetic

operation means for taking a difference between said electric signals



wherei n sai d identification signal reading neans corrects an identifigcation
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pai r, the whisisesriidedefiasdienasidniadnds deting adfeelent to each other, and so
that said identification signal is displaced in the direction crossi ng

recording tracks froma center |line of the groove or |and, said apparatus
conpri singsl. An optical information recording/reproducing apparatus according

to claim 44, further comprising:

a recording means”for recording an information signal onto a
recording track; and

a recording control means for controlling said recording means so
as not to record said information signal in said identification signal

areas.

52. An optical information recording/reproducing apparatus according
to claim 44 for recording/reproducing/erasing an information signal
on/from an optical information recording medium wherein a first
synchronizing signal, indicating a start point of an area having an
identification signal, is formed immediately before said identification
signal in advance, further comprising an identification signal area
detection means which includes:

a first synchronizing signal detection means which generates a
detection signal when a first synchronizing signal is detected in the
light detection signal output from said light detection means; and

a control means which makes a decision that the light beam is
scanning on an area where an identification signal is formed, when said

detection signal is supplied to said control means.
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are nmade to agree in at |east one area of said optical information
54. An optical information recording medium in which grooves and lands

formed spirally or concentrically on a disk substrate are used as
recording tracks, said optical information recording medium comprising:

identification signal areas in which identification signals
including information concerning positions on said optical infofmation
recording medium are formed in advance by changes in physical shape of
said disk substrate; and

information signal areas which are formed separately from said
identification signal areas and in which information signals are
recorded by irradiation with a light beam;

wherein said identification signals are recorded by modulating a
width of said grooves; and

wherein top positions of said identification signals between said
grooves adjacent to each other are made to agree, in at least one

portion of said optical information recording medium.

55. An optical information recording medium according to claim 54,
wherein a phase change type medium in which a state change is produced

between an amorphous state and a crystalline state is used as the
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58. An optical information recording medium according to claim 54,
wherein positional information in an identification signal is formed

of a Gray code only one bit of which changes at the time of count-up.

59. An optical information recording medium according to claim 54,
wherein each of said identification signal areas includes an identifier
for identifying a recording track of a corresponding groove'and a

recording track of a corresponding land.

60. An optical information recording/reproducing apparatus for
recording/reproducing/erasing an information signal on/from an optical
information recording medium according to claim 54, comprising:

an optical system for radiating a light beam generated from a
light source onto a recording track of said optical information
recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for
outputting a light detection signal; and

an identification signal reading means for reading an
identification signal from said light detection signal output from said

light detection means;
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62. An optical information recording/reproducing apparatus for
recording/reproducing/erasing an information signal on/from an optical
information recording medium according to claim 60, comprising:

an optical system for radiating a light beam generated from a
light source onto a recording track of said optical infofmation
recording medium;

a light detection means for detecting reflected light of said
light beam from said optical information recording medium and for
outputting a light detection signal; and

an identification signal reading means for —reading an
identification signal from said light detection signal output from said
light detection means:;

wherein said identification signal reading means reads an
identification signal from said light detection signal amplitude-
modulated by changes in the width of the groove or land when said light

beam is scanning on an identification signal area.

63. An optical information recording/reproducing apparatus according

to claim 62, further comprising a phase inverting means, which is



signal between a case where said light beam is scanning on a groove and
a case where said light beam is scanning on a land, and for supplying
a phase-inverted light detection signal to said identification signal

reading means.

64. An optical information recording/reproducing apparatus according
to claim 62, further comprising:

a tracking error detecting means for detecting a deviation of
distribution of a quantity of light in the direction along which tracks
are crossed by a light beam reflected on said optical information
recording medium, and for outputting a tracking error signal in
accordance with said deviation; and

an error detecting means for outputting a first detection pulse
when said tracking error signal is beyoﬁd-a predetermined positive
threshold value, and for outputting a second detection pulse when said
tracking error signal is below a predetermined negative threshold
value, while a light beam is scanning on an identification siénal_on
a land;

wherein said identification signal reading means corrects an
identification signal decoded from a read signal in accordance with
said first and second detection pulses while a light beam is scanning

on said identification signal on a land.

65. An apparatus for producing an original disk for forming a disk
substrate of an optical information recording medium having grooves and
lands formed spirally or concentrically on a disk substrate and used
as recording tracks, identification signal areas in which
identification signals including positional information are formed in
advance by changes in physical shape of said disk substrate, and
information signal areas in which information signals are recorded by

irradiation with a light beam, said identification signals being



and so that said identification signal is displaced in the direction
crossing recording tracks from a center line of the groove or land,
said apparatus comprising:

a radial beam source for generating a radial beam;

a converging means for converging said radial beam so as to form
a beam spot on said disk-substrate forming original disk;

a light intensity modulation means for modulating the intensity
of said radial beam correspondingly to an input identification signal;
and

a light deflection means for displacing the direction of said
radial beam to thereby displace said beam spot by a predetermined
quantity in the direction crossing récording tracks while said beam

spot is writing said identification signal.

66. An apparatus for producing an original disk for forming a disk
substrate of an optical information recording medium having.grooves and
lands formed spirally or concentrically on a disk substrate aﬁd used
as recording tracks, identification signal areas in which
identification signals including positional information are formed in
advance by changes in physical shape of said disk substrate, and
information signal areas in which information signals are recorded by
irradiation with a light beam, said identification signals being
recorded by modulating a width of said grooves, top positions of said
identification signals between said grooves adjacent to each other are
made to agree in at least one area of said optical information
recording medium, said apparatus comprising:

a radial beam source for generating a radial beam;

a converging means for converging said radial beam to form a beam
spot on said disk-substrate forming original disk:

a light deflection means for displacing the direction of said

radial beam correspondingly to an input drive signal to thereby



a signal source for outputting a carrier signal having a
sufficiently higher frequency than the maximum frequency of said
identification signal; and

an amplitude modulation means for amplitude-modulating said
carrier signal with said identification signal to supply the resulting

signal as said drive signal to said deflection means.

67. An apparatus for producing an original disk for forming a disk
substrate of an optical information recording medium having grooves and
lands formed spirally or concentrically on a disk substrate and used
as recording tracks, identification signal areas in which
identification signal including positional information are formed in
advance by changes in physical shape of said disk substrate, "and
information signal areas in which information signals are recorded by
irradiation with a light beam, said identification signals being
recorded by modulating a width of said grooves, top positions of said
identification signals between said grooves adjacent to each other are
made to agree in at least one area of said optical information
recording medium, said apparatus comprising:

a radial beam source for generating a radial beam:;

_a converging means for converging said radial beam to form a beam

spot on said disk-substrate forming original disk:;

a light intensity modulation means for modulating the intensity
of said radial beam; and

a control means for controlling said light intensity modulation
means so that the intensity of said radial beam is weakened when the
width of the grooves is narrowed while the intensity of said radial

beam is intensified when the width of the grooves is widened.



recording medium (40) are used as recording tracks (41,
61, 62), in which identification signals (80, 81, 82)
including position information, etc. on the optical
information recording medium and so on are recorded in
advance, and information signals are recorded by use of
the change of a local optical constant or a physical
shape caused by radiating a light beam. The identifi-
cation signals (80, 81, 82) are disposed in recording
tracks (61) of the concave portions, and shifted before
and behind in the track direction so as not to be

adjacent to each other in the radial direction.

REPLACEMENT SHEET
19 MAY 1998




