- - ,::. s SRR - SPECI FI CATI ON OPTI CAL
| NFORVATI ON MEDI UM _ BACKGROUND OF THE | NVENTION 1.
FLELD OF THE | NVENN ON The present invention relates to an opti cal

i nformati on nmedi um oghwhi ch can be recorded information being optically
reproduci ble, and in rticular rel at t he optical information nedium
havi ng a sector infornation det ectsé’rEm’SiQ% suitable for a high

density recording nediumon which the information can be /reeerded.and
reproduced wi th short waveQHJOAL INFORMATHON MEDIUM V2. DESCRI PTI ON OF

RELATED ART Wth the recent advances in devel opment and This cettins BOA RYfjaceq
a short wavelength |aser, standardization is proceeded on th
DVDs (Digital Versatile Discs) which enables recordi ng and rjﬁ”ﬂﬂﬂﬁ%’ﬂ"l
with high density, as weBAGEGRQUNDQF JHERLYENK t her eof . :
DWD is provided a data area at |east on one surface thereof, in which pits
are fornmed laFIELReQNSTHEINCENTIONW i nformation, and a reflection |ayer

made of metal filmis formed on the data area. For the DVDs nenti oned
above, a diffeThapresemnsiaentidrorelitieg o derpticyl infornsitionr miedmeh, srowhivhi ¢e@ t 0

t he standard for the optical information nmedium being nost general or

popul ar nowe fedbiledSinfortiatiohobaiag topticAlly -refrodusibiRing, inpadticulah delabds! 2

pi ckup, it is determned to use the short wavelength from 630 nmto 670

nm and t o ths JpfbalObfflaien medisnPhavihgh Sabi8Y infermaARR détb&or tkahs deirgf O. 6
in NA etc. Acconpanying to this, for dealing with a tilt of the discC, the

thi ckness shﬁ%l@offo]{ ga? hﬁﬂﬂf ﬁémiﬁfg%&écgﬂggﬁ}[nf{l)@ﬁ%na%wh B frﬁé%é%clnffcaﬁ Rt of

t_he CD. However, al nt al ty or 1nterchang Ity I'n
sizes betvwggq, 1o ar@r&ﬁx&&ﬂad with short wavelength from 630 nm to 670 nm.

2. DESCRIPTION OF RELATED ART

With the recent advances in development and application of a short
wavelength laser, standardization is proceeded on the standard for DVDs (Digital
Versatile Discs) which enables recording and reproducing with high density, as
well as the practical application thereof. On the DVD is provided a data area at
least on one surface thereof, in which pits are formed as a means for recorded
information, and a reflection layer made of metal film is formed on the data area.

For the DVDs mentioned above, a different standard for high density is
determined, comparing to the standard for the optical information medium being
most general or popular now, such as a CD (Compact Disc). For example, with
the optical pickup, it is determined to use the short wavelength from 630 nm to
670 nm, and to use an objective lens of high numerical aperture, such as of 0.6 in
NA, etc. Accompanying to this, for dealing with a tilt of the disc, the thickness
thereof 1s determined 0.6 mrﬁ, to be about half (1/2) of that of the CD. However,

for maintaining compatibility or interchangability in sizes between the CD having
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-2- WCkness of 1.2 mm the disc of the DVDs applies such structure that
two pieces of discs are filed up and pasted together. According to the DVD
standard, it is standardized that one piece of the disc has recording
capacity of 4.7 GB at the naxi rrum in average thereof, i.e., video and

audi o infor lon f maxi num ' | ong. In th .

o andar i 2 AEsAES ok 2y Thindiss s g{egﬁﬁfif%amq%st%h SHTHERUSS Thah (R PigPes ¢ ne
rel ati onshi et ween e CD ROM and CD R or at _the beginning. were

assumed or %x‘%é‘?& &% fl P andnpasted jeaethest ﬁ%ﬁr% |t'éaﬂ‘e iIAY By ptandard, et um

for use of reproduction exclusively (for read-only) and an opti cal

i nf or mat i orstandetdized that aper picee ddithe . dise hey eecording eapacitiarafi 44t GBnatathet he
begi nning was made only on a DVD Video for video and on a DVD for

r epr oduct i anaxamiuy, issieragesthErddf, RGN widieo ranidsaudio grefoemation foremexitium 133
conput er data, but the standardization on the recordale DVD was post poned.
Her et ofore,mmntdsl‘leng.ecordabl e CD, such as the CD R, an address information
being called "ATIP (Absolute Tine In Pregroove)" is obtained through FM

modul ation of Hothe! eandakdibatisik pridessbfl he IVID standb@d, TR Ghé Ringilir’ Mbn@dCof
groove like shape. On the contrary to this, on the recordable DVD, such as

the DVD R thé relatidfshi® foehhen HePCIR RS 8hd CTH Ok Rt CP'RW G4 ggé .aHﬁx the

address information indicative of position on 'the optical

advance on Tagd mantd ShNREus S o Bl diaRl bownll RGN infRRfid ?’23%%% i th
densi Ty o3t it Eelihon” SBelRHSeR Uor, ¥Rl Sd B IR Pt oiforbiotan
?\LV\ZC e;)pt | Ca%dé C§ tg'ﬁt r%cgfé%?% k%&q@g&heﬂ% ke 8f d}zh rqea(:'to’ﬁldee%egln 1nnagI Was

made only on a DVD Video for video and on a DVD for reproduction only, such

as DVD ROM which is targeted for recording computer data, but the
standardization on the recordale DVD was postponed.

Heretofore, on the recordable CD, such as the CD R, an address information
being called "ATIP (Absolute Time In Pregroove)' is obtained through FM
modulation of wobbles of tracking guide which is formed in spiral and groove like

- shape. On the contrary to this, on the recordable DVD, such as the DVD R, in
place of the ATIP, a sector information, including such the address information
indicative of position on the optical information medium, can be obtained through
land pre pits which are provided in advance on land portions defined between the
tracking guides together with the wobbles.

Such the land pre pits, which are applied intq the high density recording
medium as mentioned in the above, are readout by means of an optical pickup
together with the pits of the recorded signals, however, since the optical pickup is

guided along with the tracking guide by a tracking servo system under a normal
S —
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gui ded”"al ong Wi th the tracking guide by a tracking servo system under a

nor mal -3- condition, the

| and pre pits and the pits formed on the groove for recording data- signals
are separately readout with discrimnating themto each other. However,
dependi ng upon..the _sh of t.he land pre pits, there is a_possibjlity that
the | and ﬁBEd‘HPPsﬂ%ﬁ' E%r?%r@fﬁﬁ‘?@aﬁeg’&%é&?ﬁ‘%?ﬁ & EfPRYP f‘ﬁe’eﬁP g gata
recording of the data signalsg. i &hen, .it, conmes to be a cause of
occurring &H aliensqn%at?l@awaﬁeutothbh serannatioR othems to @ach psheroklavegver.t o
this, there is also a possibility that the |and pre pits cannot be readout
correctly dependinggpopdhe shapreobthe leod| precpits; dheretis a possibility thet tlseand
generation of errors in the sector information including the address and so
on, t her ebpréptts gire grioneousiy reatiosst imistaker rwith dhe pitst folb | recording of the data
SUMVARY COF THE | NVENTI ON Accordingly, an object is, in accordance with
t he presentignalsention, for dissolving the drawback(s) nentioned above,
i.e., the problemin the readout of the land pre pits for picking up the

sector i nfor neThen) iDBoimbS tO[He & Vausd b o¥BhIrNE effBR MHEOFdASWOBE kD dh@ t he
hi gh -density recording nentioned above, to provide an optical information

medi um W fsipnaldi @h the clftray Siod it i
readout w tihgndi scrim ngt [ o%y?gt }\f/l\gée’ﬁthte{lyejﬁ Q%gféf@%ﬁ?hbﬁ&ﬂt@%&ﬁ%éﬂ%@@

errors in ihendiend atidont cbﬂ%cﬁr%‘:%gﬁcﬁngmp%tn'h éﬁ%)%f&f Ye @ &s ggen?ft%,; en_it

i nformati on and of the pits | ve ata signa racki ng

o0 e WORASRRAH 308 S IR e o,
e T2 ol Elefely BHilgifh B Feproabish bpefanth Thstable. 274 Pre PIS O
SUMMARY OF THE INVENTION
Accordingly, an object is, in accordance with the present invention, for
dissolving the drawback(s) mentioned above, i.e., the problem in the readout of
the land pre pits for picking up the sector information on the optical information
medium corresponding to the high density recording mentioned above, to provide
an optical information medium, with which the data signals and the sector.
information can be readout with discrimination between them correctly, by
rgmoving the errors in the readout of the land pre pits indicative of the sector
information and of the pits indicative of the data signals on the tracking guide
when reading the signals of the high density optically.
For achieving the object mentioned above, according to the present invention,
an optically clear difference is given between the land pre pits 6 indicative of the
sector information provided on the land 8 and the pits indicative of the data

signals provided on the tracking guide 3 , thereby preventing from the erroneous

s
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sector information provided on the land 8 and the pits indicative of the
data signals provided on the tracking guide 3 , thereby preventing from

t he erroneous : -4- reading
of mxing themup to each other. In nore detail, the difference is in the
| engths of theg pits,. and in the optical h | ength.of a teproducing,light
beam i nci dexling 96 mixingthere upota eagh 5’#’@&?#5‘ more %e?%lmg‘? di %EB?edlsn’é' s the
present invention, there is provided an optical information nmedium

conpri si nglengths of ghe (pitss adeim thapptiealt path leagthpahat m‘i’%l%nﬁ'éb? &888i ng
| aser beam t herethrough; a recording |ayer 12 being forned on said

t r anspar entingdénttupanerorarttie opticalepickyp.ective | ayer 13 for reflecting the
reproduci ng | aser beam t hereupon, thereby enabling to record the optically
readabl e si gndNambly, neceosling ta thec preseny invention, lthere is@iroeded uamo wpficalm
said transparent substrate 1. This optical information nediumhas a spiral

i ke trackiiﬂ@r@uﬁ&en&m,acahgﬁsiﬁgrface of said transparent substrate 1,
on which said recording layer 12 1s formed, and on lands 8 defined between

the spiral |ike tgambhfdt Osikerate al € foOr piidtiafilg BI Gepiddacing i18sHr Cdehme of
the sector information, including such as the address and so on, wherein
t he Iengthtgée&lp@upé'hand pre pit 6 is selected to be different fromthe
| engt hs of Jata fs. On such the optical information medium in

snyh K | on sl 1 i ci By R U g e o (e
0 02,3 0o, P SRS IR LS TSRO0 i A S U ikt
recording t S i cAablint b fecord e Sptically’ readable Xgnals by Tedis' Sf & Fecording I "9
laser beam incident upon from said transparent substrate 1. This optical
information medium has a spiral like tracking guide 3 on a side surfac;e of said
transparent substrate 1, on which said recording layer 12 is formed, and on lands 8
defined between the spiral like tracking guide 3 are formed land pre pits 6
indicative of the sector information, including such as the address and so on,
wherein the length of the land pre pit 6 is selected to be different from the lengths
of data pits. |
On such the optical information medium, in which the length of the land pre
pits 6 1s different from those of the data pits, the signal obtained from the data
pits formed on the tracking guide 3 can be discriminated from the signals obtained
from the land pre pits 6, with ease. With this, there is no chance to readout the
pits for recording the data signals, erroneously, in place of the pits for recording
the sector information, thereby enabling to reduce the reading error of the data

signals as well as the reading error of the sector information.

For example, in the DVDs, the data pits length were from approximately 0.4
R _
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the sector information, thereby enabling to reduce the reading error of the
data signals as well as the reading error of the sector information.

For exanple, in the DVDs, the data pits length were from approxinately 0.4
- 5 - [err] mto approximately 1.9 [err] m Accordingly, the |ength of

the land pre pits 6 is. selected to be shorter than O. errl, m aor _.

al ternati velym & sgprpﬁgnqlteiygl-ﬁ étx&e@mggm 539 the rlﬁ'fqgthno%#ﬁ%via&']érpfeimtsi Q1s
unrealistic to make the length of the land pre pits exceeding 1.9 [err] m
t heref ore iselectedytebershorter thans@hedt my of gltermativelyt ter be mbml@g% eEeeedingy
In this instance, it is preferable to shorten the length of the land pre
pits 6 as bkfal ms Huowvssienl & ispunreatistec [temake che tlengthi of rthen ldnd eprpi pits
However, if the length of the land pre pits 6 is too snall in the |length,
it cones toexgeeding fli% et mi cherefadoittis préferabie toselectf 10 torbeishorteothaa 0.4ado0ut
fromthe land pre pits 6. On the other hand, when the length of the |and
pre pits 6 mone to be near the length of the mninum data pits, the

di scrim nation cannot be performed easily between the |and pre pits 6 and
the data pits BytHi§endrice! RN9ipheferdbidIto Eﬁtﬁtérﬁﬂﬂtlfengﬂltéme! 12Ad pPé PitBid & 6

is selected to be from50%to 83% of the length o he m ninum data pit.

For exanpl ] . bt ACE S Al F
channel clos‘(a?,lzalI %p{)%ie\g%\h/lg%t E?g ore, tlﬁlgﬁngrrlllgﬂ{lh&(g? %thgtollvfan plr?g%p%{n 6is

| d f : ' f K.
sel ected t e lé:g{})%eaﬁlts 695 200 silall65 the 'Tgnéfé,cft fc&%eg t?obet Elgﬁgﬁﬁw ﬁ%adfs{.lp ¢

Further, in't e mfgrlrratlon][remm 0 L _ presen f
L Rféf{‘h'cfﬁ’ent& SrpRuncinaliiL bﬁﬁwfﬁrﬁ&ﬁs B%ﬁé%f%‘iffg‘éﬁ?éfiﬁe& ogff?{%zﬁﬁﬁ
i 1 orent | rYBH Trecnits oS et Prchigt i SRgne hod medrthode@t s duinmBEiy

fromthe ingident surf.ace thereof upon the trapsparent i
gata pits, tiie cLscnmlnatlon cannca: be pe&ormeciq eap.)s?ly between the land pre pits

6 and the data pits by the pit length. Then, the length of the land pre pits 6 is
selected to be from 50% to 83% of the length of the minimum data pit. For
example, the length of the minimum data pits is 3 times long of a channel clock
in the DVD, therefore, the length of the land pre pits 6 is selected to be from 1.5
to 2.5 times long of length of the channel clock.

Further, in the optical information medium according to the present invention,
the optical path length for the reproduction laser beam from the incident surface
thereof upon the transparent substrate 1 up to the reﬂecﬁon layer in the area of the
land pre pits 6 is selected to be different from the optical path length for the
reproduction laser beam from the incident surface thereof upon the transparent
substrate 1 up to the reflection layer in the area of the tracking guide 3. In more
detail, the film thickness of the recording layer 12 in the area of the land pre pits
6 is selected to be different from the film thickness of .the recording layer 12 in

the area of the tracking guide 3.
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stibstrate 1 up to the reflection layer in the area of the tracking guide 3.
In nore detail, the filmthickness of the recording layer 12 in the area
of the land pre pits 6 is selected to be different fromthe filmthickness
of the recording layer 12 in the area of the tracking guide 3.

- 6- Further .in .nore detail, an absol ute val ue the differenc
between the frﬁ‘ﬁhetr AR e detail an @bselits aﬁﬂa quélsrdlgfjsrqnﬁe,t ﬁ@w’é S filne

| and pre pif).s 6 an(% he film ¢thickness of the recording layer 12 in_the
area of thdhicknesgi g‘i‘SJP%RIdB}g layer; 42 anthe areayof ther lapdh prernits ¢ 200 the filey 1]
/12. Nanely, an effectively adjustable range in the |Iength of the optical
pat h | engt fthicknessfi the seenrding: kayer 12 inthe farsa ok theptracking) gnidend, isvseleeteshngt h
of the laser beamis 635 nm Here, in particular in the DV/D R, since dye

i s used as tofbe freondf26Q tbajetl 2. Namely,faceffetivaly adjustable rangs imtlie length t he
recording |layer gives influence upon the Iength of the optical path. For

i nstance, dfhthe appticab patholenptinis fropd anﬁ:xﬁinﬁtdl}ﬂMer nm$ for @xaxinglei, Swigspothgh for
the filmthickness of the recording layer to be 10.0/3.0=3.333 nm and

this can bavaielength 6f thelasé3béain 38335181/ HerddQni parliéifataY BleEDVIH KOs NM

i.e., it is apparent the film thickness has an effective function for

adj usti ng td?g iseﬁiﬁdha.@fthé’%i:&ﬂingog%}r}{i the Teff38S of L4 og#igéde&@tﬁ%tbﬁicﬁg gual

or greater than [err] /200. _ her, In a case etecting and
Phe adj ust b atingager b fnidibe Shorl BEclerC G e Sptoal foll or ilfBREET o
e 9Pl AR NonBgln P BRI, 13U B0en For MAE S Bl
Sl 1 0G0 TR o e 95 i e onl el cenel el olhe
hat e, BISESHEL 20d BP%Re wavelbngth ot W8 b’ . 07"t 53" afparent Othe” flm " ®"
thickness has an effective function for adjusting the length of optical path if it has
the difference being equal or greater than A /200.
Further, in a case of detecting the land pre pit signals by a single beam in
accordance with a push pull method, the adjustable range is within A /8.
However, also of the effect of the optical constant n of the recording layer made
of the dye layer, the film thickness of the actual recording layer comes to be a
value being smaller than that. Namely, in a.case where the optical constant n of
the dye layer is 1.6, A /8 is (A /8)/1.6=A /12.8, i.e, it is apparent that the
adjustment is possible in the length of optical path of all over the range if it has
A /12 substantially in the film thickness thereof.
In such the optical information medium, since the length of the optical path
for the reproducing laser beam from the incident surface of the transparent

substrate 1 differs between in the areas where the land pre pits 6 and the tracking

guide 3 are formed, respectively, and since it is possible to obtain a signal
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[err] /12 substantially in the filmthickness thereof. In such the
optical information nedium since the length of the optical path for the
reproduci ng | aser beam fromthe incident surface of the transparent
substrate 1 differs between in the areas where the land pre pits 6 and the

2D QUAeD B P G2PGSE o Ik S of PRIk 50

obtain a s

anplitude being larger than that due to the phygical difference of the | and
pre pits 6 fosmedenothertranspargnt pebstrate Lumds pasuble to; detect ‘E%i%ﬂdgp‘@ PP get ect
the land pre pits 6 wth ease. Since no land exists only in that
portion, i vatheass. the portion of the land pre pits 6, substantially it is
in such a condition that the tracking guide 3 is widenin the width in a
radi al directiSincé horland .existse palyoire thattpemtieni ie.c oathengottion of) the lantepreal

for formng the recording |layer 12 on the transparent substrate 1, the

| evel i ng ofpits6; substantidllyckrieds suth taheondiiami changhé aaekinguide Ghiangrldniin t he
area of the land pre pits 6, and in particular, the filmthickness Tg is

changed coRfgniidth ihOa Ghdial difdctibR Nthefbf! Thefef@rek ivittend spitie cdating the diieso,
the land pre pits 6 are forned in the transparent substrate 1 of the

optical di $arbal"RrOfimhity Qg@%éc&aﬂxtgis ragemtz bASthaNEshshRRnPsAbstkds Y thems 7

are forne etween the [7and pre pi and the tracking guide 3

[ acki ng gursng Sthe SIHF LRGSR IR AR B e 187 chEndSE 4l apaRl,
L ecor .\ gl At B 5P pRlch, AR Rl i LB g v
the 11 m t 1 SHHRE R st FS HakinheB983) ot s the protruding rim 7 menti oned
above. @ 1eST SLANCE | Tud 3105hs' 6 b ot i8Sk Tl 0P B 1
optical disk by molding process and in that instance the protruding rims 7 are
formed between the land pre pits 6 and the tracking guide 3 neighboring to both
sides thereof, being lower than the depth of the tracking guide 3. This im 7 gives
influences upon the leveling of the recording layer 12 in the area of the land pre
pits 6, in particular, when spin coating the dye materiel for forming the recording
layer 12 on the transparent substrate 1, and it also gives influences on differences
in the film thickness. Namely, if there exists the protruding rim 7 mentioned
above, a resistance is changed in fluidity of the material for forming the recording
layer, thereby changing the film thickness of the recording layer 12 formed. Then,
by using this rim 7 in positive manner, it is possible to make the film thickness
different between the recording layer 12 in the area of the land pre pit 6 and the
recording layer 12 in the area of the tracking guide 3.
However, this rim is not necessary to exist in a middle portion of the land pre
pit 6 in a radial direction of the optical information medium. Namely, the rim 7

[ ————
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| ayer, thereby changing the filmthickness of the recording |ayer 12
formed. Then, by using this rim?7 in positive nmanner, it is possible to
nake the filmthickness different between the recording layer 12 in the
area of the land pre pit 6 and the recording layer 12 in the area of the
tracki ng gui de 3. However,, this.rimis not necessary to exist in a

m ddl e por¢ano&vethe gfests cyen syhengt is iterrupted onithe Wil ecti on of the opti cal
i nformati on nmedium, Nanely, the rim7 . . X

8-  can gi vAccprding tedhe peesent wyention, emonsrinereadingcthefate wignghypnd the
According to the present invention, errors in reading the data signal and
the sect osectorf dnfomnation aare dliminishededot oceurc uthereforer dheyr ecanhdie deadays
readout discrimnatorily with certainty, when optically recordi ng and

r epr oduci ndistiwminasorilyalvstho eertamtyl fwhem bpticallyt ireedrdingf andatépooduceny the by
using the optical pickup corresponding to the high density recording.
Theref ore, si'ﬁhalh npo and Bioen ke oﬁﬁbal ihformatienmiediuin by $8inigothe eoptiieal pickep dat a
signals with stability and with certainty as well.

BRI EF DESCRirkekpehtiinE 1oAY density redbrdihgl ThardTeres R pussible awt @nlexpl oded
two pieces of sSubstrates inan exanple of an optical information nmedium

accor di ng Fé&ﬁf&ﬁutpélg? ' reddBub e @iia lsigﬁaﬁ%itﬂ s%tm%f&ﬁﬁi Y wRIE

bonded together, 1ncluding a partial "cross se vi ew t hereof; Fi g.
2 is a perspective view including a vertical cross section view of a
portion of the same optical information medi um Fig. 3 is a vertical

side cross section view BNEW?ES@R*FT%@NOWDMGS' cular the cross
section view of an inner periphery of the transparent substrate which is

Fig. 1 is a perspective view of exploded two pieces of substrates in an
example of an optical information medium according to the present invention,
under a condition before they are bonded together, including a partial cross section
view thereof;

Fig. 2 is a perspective view including a vertical cross section view of a
portion of the same optical information medium;

Fig. 3 is a vertical side cross section view of a principle portion, in particﬁlar
the cross section view of an inner periphery of the transparent substrate which is
used in the same optical information medium according to the present invention;

Fig. 4 is a plain view of the principle portion of the transparent substrate
which is used in the same optical information medium according to the present
invention,

Fig. 5 is a perspective view of the transparent substrate with showing the
cross section of A A portion in Fig. 4,

Figs. 6 (a) to (e) show cross section views of the principle portion of the
optical information medium, for showing steps of a manufacturing method of the

-
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used in the sanme optical information nedium according to the present

I nventi on; Fig. 4 1is a plain view of the principle portion of the
transparent substrate which is used in the sanme optical information nmedium
according to the present invention; Fig. 5 is a perspective view of

t he transparent substrate W th shovm ng the cross section of A A portion in
Fig. 4; same; opiical infaymatipn @edu|BW cross section views of the principle
portion of the_ optical information nmedium for show ng steps of a

manuf act ur i ng Fagt Hodrowss & Mertical cross section view of the principle portion of the same

- 9 - sane optical information medium Fig. 7 shows a vertical cross
section vi eptical irtformatior inpédiumorit i panticiflar ire as severdingt areal therebd wiwre aro
medium in particular in a recording area thereof where no land pre pit is
f or med; andand pre pit gs f@nmdpasda vertical cross section view of the
principle portion of the sane optical information nedium in particular in

the recording Bige8 showsepberticalt cr‘éﬁ@é&tlohhﬁe\b&fﬂherpﬁm@i e ipartidy Gpﬂle same
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her éi nafter, detailed

descripti Oibrpﬂf:alt oA R B, SGCRIrHENEr 1P tﬁéﬂﬁeceﬁﬁ g%}ea iHRvasE bﬁ‘t]n\a)%}el be
given by referring to attached draw ngs. once optica

i nf or mat i oqpaegig nmpl e of the optlcal |nforrrat|on medi um
according to tﬁuue pr 1sai%lnﬁlégntlon is shown in Figs. 1 and 2, which is
pasted together on both surfaces and i's recordabl e and reproducible from
one surface thereof. A transparent substrate 1 is nmade from a

substrate in a di SPESCRIFIRYR OFFHRIPREFERRED EMBODIMENTS

Hereinafter, detailed description of the embodiments according to the present
invention will be given by referring to attached drawings.

A write once optical information medium, as an example of the optical
information medium according to the present invention, is shown in Figs. 1 and 2,
which is pasted together on bbth surfaces and is recordable and reproducible from
one surface thereof.

A transparent substrate 1 is made from a substrate in a disc like shape, having
a center hole 1 in the central portion thereof. This transparent substrate 1 is most
preferably to be made of transparent resin, such as polycarbonate, polymethyl
metacrylate (PMMA), etc.

On the one surface of the substrate 1 having the transparency, and in the
outside of the above mentioned center hole 4, there is provided a clamping area
which will be mentioned later, and in the outside -thereof 1s formed a data area. In
the data area of the transparent substrate 1 is formed a spiral like groove 3 for
tracking. The pitch of the groove 3 for tracking is 0.74 4 m at the standard.

An example in the shape of the cross section of an inner peripheral portion of
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a‘center hole 1 in the central portion thereof. This transparent substrate
1 is nost preferably to be made of transparent resin, such as

pel ycar bonat e, polynmethyl netacrylate (PMMVA), etc. On the one surface
of the substrate 1 having the transparency, and in the outside of the

&W’Y%Z“"ﬁé#ﬁ??ﬁ@%ﬁ%‘isﬁé g R ni%Psﬁé%Lfng P " iapisly iﬁﬁﬁof?@%n %aearayé‘:t%%k‘ea.
h J Ny .SPi '
roove 3 1 e R ereth AR R Eo: PhaRgHEY 4 Nhetsd ARCRING0T of 8 BRI
[err] mat the, standard, xanpl e in the shape of .the cross section

An e .
of an i nner8 pEherpnibearespy matempaloflows into a cavity when molding the transparent

- 10 - the transparent substrate 1 is shown in Fig. 3, mainly of the

porti on neatubsisateHeby erasns of 19p| injegtiom anqlding methodi endhithjs gate pys formedranw i s

i ndi cated the position of a gate g where the resin material flows into a
cavi ty whertheodidé mf theecentembpler dnof tlsihanspdrent] sihstratmls icf, an thej moer on
nol di ng nmethod, and this gate g is formed on the side of the center hole 4
of the trarsepepheny sideitldireaie 1, i.e., on the inner periphery side thereof
As shown in this Fig. 3, a recessed gutter 10 in a ring |like shape is

provided in tAe shownnint thisoFigd 3diacmeésted ghtten 101 d Aingikeedhapbas Yrovided
being near to the center hole 4 of the transparent substrate 1, and this

portion is igethel Vicing bfacdiafiiefl? DI he thd Sni@CREriibRBy ARA Redr & e | 1 ke
portion 2 is forned. In the inner periphery side fromthis dianmeter DI is

; qh ; ; : : _ - '
ornmed the ghep Holk8 JTQhé itARsprEit \Ribkirate pﬁ ragmﬁgﬁ}sm&ﬁbn s Eé%ﬂeﬁrjeqrslﬁle&%% t he

surface of the transparent substrate 1. er peri _
G et Doyt 080 4Gy B AP horid % 4 BT il |1
periphery side from this diameter D1 is formed the step like portion, being thinner
by O 1 than the main surface of the transparent substrate 1. In the inner
periphery side of the diameter D2, being inner than the diameter D1, there is
formed a step like portion, being thinner by & 2 than the main surface of the
transparent substrate 1. Further, in the area from the diameter D3 being inner than
the diameter D2 to the center hole, there is formed a step like portion, being
thinner by 6 3 than the main surface of the transparent substrate 1.
In more detail, it is most suitable that the sizes of those diameters D1 to D3
and the step like portions & 1to & 3 are selected as below.
DiI=¢ 33mm ¢ 36mm,and & 1=0.02mm 0.04 mm
D2=¢ 25mm @ 26mm,and § 2=0.04 mm 0.08 mm
D3=¢ 15mm ¢ 17mm,and & 3=0.10mm 0.15 mm
With such the transparent substrate, it is possible to make the resin uniform in
density thereof when being molded with the injection mold - method, thereby

obtaining the transparent substrate having a low double refraction index (or
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transparent substrate 1. Further, in the area fromthe dianeter D3 being

i nner than the diameter D2 to the center hole, there is forned a step like
portion, being thinner. by [err] 3 than the main surface of the transparent
substrate 1. In nore detail, it is nost suitable that the sizes of

o o nebifdRpance reQSﬂgg?gng) 5" has 'ike[ﬁfﬁﬁiit@fgwrém&%} Yl sl 2" ©
0.04 - 25 2=0. 04 0.08
oM mseorme and. nﬂmquwaéﬁaﬂ% ved Shts sl from thg trahispgient Subsiatey, |

such t he transparent substrate, it is 055|ble to make the resin uniformin
density t hebeig thimesidbepny- roNE i WIQkﬂeﬁﬁéhfFfﬁ?fecQVleBnWh?ﬂ adppiingan enticakpy
obtaining the transparent substrate having a | ow double refraction i ndex
(or pickup whichetses the shert vegviedengtbriaserddoyaentenpthsframs63) hm tq 670
thereof. Wth this, stable recording and reproducing can be achi eved onto
and fromt huntandrmpdnjecuveslcbsbf darge NAdhonpetibalnapertnte)asudh & of®.6n t hi ckness
t her eof , .even when adopting an optical pickup which uses the short wave

| engt h | aser oAswhven! @rgigh 4 and 530 thelamd 8 definedhbetwesantheltaeking/guidens of
| arge NA (nunerical aperture), such as of 0.6. As shown in Figs. 4 and

5, on the IAnglefticiaid beveeis\Eeimddaher Binldi 'jbgeg?ilt desindicaiRBt bPNEe 3bAYE i S
formed the land pre pit 6 indicative of the sec i nformation, including

the addr essipfdrtioh! iftfudifly e a@dtbsCRlfoln Mt RIS KRN opREH] liﬂ?l’ormhﬂoﬁ1 médnins

| i ke shape, at an appropr| ate distance therebetween. This land pre pit 6
f d

T anapar ent SDeEr s Tk AE sh ot HlcEihod (HERbLARER, THREnd PREBiCGE

depth of the fapdaPie aBJVan% \WitkS 3HE t}ackix{ka u?cie tSh?néntl%%ed ngoon"el,' %e‘%’ the

transparent substrate 1 is formed by the injection mold method.

The depth of the land pre pit 6 is same to that of the tracking guide 3,
however the protruding rim 7 may be formed between the land pre pit 6 and the
tracking guide 3 at both sides thereof during the time of the above mentioned
forming thereof. Of course, the depth of the rim 7 is lower or shallower than the
depths of the tracking guide 3 and the land pre pit 6, i.e., lower than the height of
the land 8 from the bottom surface of the tracking guide 3. As is mentioned
previously, the rim 7 may be interrupted on the way thereof.

This im 7 gives influences upon leveling of the recording layer 12 in the
area of the land pre pit 6, when performing the spin coating of the dye material
for forming the reco.rding layer 12 on the transparent substrate 1, and in particular,
it gives influences upon the difference in the film thickness thereof. Namely, the
existence of the protrusion like rim 7 rises up resistance in fluidity of the
recording material, therefore the film thickness of the recording layer 12

therebetween comes to be thick. Then, by using this rim 7 in positive, it is
-
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however the protruding rim7 may be formed between the |and pre pit 6 and
the tracking guide 3 at both sides thereof during the tinme of the above
mentioned formng thereof. O course, the depth of the rim7 is |ower or
shal | ower than the depths of the tracking guide 3 and the land pre pit 6,
i.e., lower thap the height of the land 8 fromthe hottom surface of the
tracki ng glnoaélg& topmake diferent theqgtilm, thugkngss | of the recaording7lanes, 13 detweasy inupt ed
on the way t hereof, This rim7 gives influences upon | eveling of the
recor di ng Ithg areaicf the landbprespis § asd inithe|azeriohths toackirg guiderd. per f or mi ng t he
spin coating of the dye material for formng the recording |ayer 12 on the
transpar ent subbe length of thetandrprparit 6dsimade differeyit\fesmithét oftheemitsuphicht he
difference in the filmthickness thereof. Nanmely, the existence of the

pr ot rusi on dreé lfermednodi thie serticab infesmatiem asedivmf whenliresordingt For eaampldi ing
material, therefore the filmthickness of the recording |ayer 12

t her ebet weahe cDWD, tthebelatdi pits [Bagth Were!Siros tdpproXimBtelyi .90t inveso it
i's -12 - possi ble to nmake

di ff er ent _tapprdiingiel K Sh, RbweVes theldigh 88 YR Pré BIPEYSSBlebRd thiie ar ea

of the land pre pit 6 and in the area of e tracking gul de

length of tdagrtbAfiinPo8 R Hnﬁ:éi%@??%nt%%%%%{e hﬁ%ﬁ b 1R mbAC &L Sgghi ch

are formed on the optical info ium recording. For “exanpl e,
appr oxi mat Py o4 e Tadd it R RIS SelEE {4 BETARRA(SH IR of e pOAs R ©
Cengt b 1 n g BaF sEneledh the VDL nd'sBoHER 55 Engphy st 81 e o be
Short est  piebaitel qiadkte of abe AgpethpL s Bhd Breaiich 16 FBlsvied fonborhem bigt h
of the | am%in?ésetopi.g ti?nésslogglo%%g Ylent : g ’drIer ghn;mlléISclock.

Though the land pre pit 6 mentioned above is for the purpose of obtaining the
signal of the sector information for the optical information medium, it is also
possible to obtain the address information through FM modulation of the wobble
of the tracking guide 3, using at the same time the land pre pit 6, together.

As shown in Fig. 6 (a), the recording layer 12 is formed in the portion of the
signal recording area on the main surface of the transparent substrate 1 mentioned
above. For example, organic dye or the like is applied or coated upon the portion
of the outer periphery side, being outside of the signal recording area of the
transparent substrate 1, by means of the spin coating method, so as to form the
recording layer 12. As is shown in Fig. 6 (a), the recording layer 12 formed with
the spin coat method is formed up to the edge on the outer periphery of the
transparent substrate 1.

Next, on the recording layer 12 is formed a reflection film 13 made of metal

film of gqld, aluminum, silver, copper or an alloy thereof For example, the

\
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tirmes to 2.5 tines long of the length of the channel cl ock. Though t he

| and pre pit 6 nentioned above is for the purpose of obtaining the signal
of. the sector information for the optical information nedium it is also
possi ble to obtain the address information through FM nodul ati on of the
wobbl e of the tracking guide 3, .using at the sane tine the |land pre pit 6,
t oget her . reﬂect}gx gmlf s Fﬁeoé'.neéu‘{h)rf‘e%‘ﬁeogécéi?ﬁ%gl method, 201 @ VRRUNBY | n
the portion of the signal recording area on the main surface of the

t r anspar entcvéppatienmethoge yndemthe conslition tiwadr a anaskpnet, shavgumiin dhelfiguse is he
like is applied or coated upon the portion of the outer periphery side,
bei ng out sidiepased taneths ansparent csubstieteal s as ta hestrictr areapan exvncenthistning e 1,
by means of the spin coating nethod, so as to formthe recording |ayer 12.
As i s showlikensliipgs véherathe trefleotioackagiemd3 |isto rbel forfrdmbe@rein t Thist feflestiom
coat nethod is formed up to the edge on the outer periphery of the

t r anspar entlaperb$3 riatferrhed in corventric Mftht e f&@ﬁﬁﬂ% Neyéray2 rmémtidnedf s6dRd a
reflection film13 nmade of nmetal filmof gold, alum num silver, copper or

an alloy tlimvasler ahoihnéx dideter tefeof is smaller than that of the recording layer 12,
-13 - reflection |layer 13 is fornmed by neans of a spattering mgthod or

a vacuum eMapss autdNdBRihdihebidie &Hﬁlé}%%ttmﬁgggﬂéi d}éépéé i dr § ?ﬁ(@ in

the figure is disposed on the transparent substr restrict

areas in capsgplhCalisitie | KEPIRARGS MGER, KRS BF hORARYEL e 3 1O

be formed therein. Tlsre'!ectlon ayer ed Th €O W th

o sl Lor T RaEE e A€y BRLBE LR RX She iR PSRNE e ropiting et 7 °

Subst rat o COMRIED ARy Te SHstperRbey pOOnoi ohibe BRPBUTE IR bl 13
exposed out of the reflection layer 13 in the outer periphery portion of the

transparent substrate 1. The area of the outer periphery portion 12a of the
recording layer 12 exposing out of the reflection layer 13 is equal to a margin m
which will be mentioned latter.

Next, as shown in Fig. 6 (c), by using the reflection layer 13 in place of the
mask, the outer periphery portion 12a of the recording layer 12 exposing from the
outer periphery edge thereof is removed. For example, by cleaning the .outer
periphery portion of the transparent substrate 1 By a solvent for dissolving the
recording layer 12, only the outer periphery portion 12a of the recording layer 12
exposing out of the reflection layer 13 is removed. With this, the recording layer
12 coincides with the reflection layer 13 at the outer periphery edge thereof.

In this manner, by removing the outer periphery portion 12a of the recording
layer 12 exposing out of the external periphery edge of the reflection layer 13
after forming the feﬂection layer 13 being smaller than the outer diameter of the

transparent substrate 1, the reflection layer 13 performs function as the mask for
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IS formed so as to cover the edge of the inner periphery of the recording
tayer 12, conpletely, however the outer periphery portion 12a of the
recording layer 12 is exposed out of the reflection |layer 13 in the outer
peri phery portion of the transparent substrate 1. The area of the outer

peri phery portion 12a of the. recording |ayer, 12 exposi ng out of the

refl ection fmgwglﬁ“q Outer Reriphery m‘&gnlﬁg ‘an}!,en rwqrqilnsel%ht%n@mbat ter.
Next, as shown.in Fig. 6 (c),. by using the reflection |ayer 13 in place of
the mask, PARIRE ths Temevabiof the outerinshiphory portioRel Jacehthel regordige fayep 12
exposing fromthe outer periphery edge thereof is renoved. For exanple, by
cl eani ng t e syoh anannee thastbe yeflestionolayer 13 randt therreponding layebd2raxe albosty a
solvent for dissolving the recording |ayer 12, only the outer periphery
portion 12zoufcident with oeathngthlenyatr thi2outex pesiphgryo portidnst thereddl | Awd,i anisl ayer
13 is removed. Wth this, the recording |ayer 12 coincides wth the

refl ection poasible fo3farm tthe poi@r ofehé Fharigin eslgehdrBeice @écording layer 1Disor
manner, by renoving the outer periphery portion 12a of the recording |ayer

12 exposi ngefbedtion§ layére1 ®1é Esrdd O the frandparstlsubbtrtba itk @8dd Ahd, auRe 13
after formng the reflection layer 13 being smaller than the outer dianeter

' gfs : E: n;[igzﬂfs‘(;rars@rﬁos‘ém% defove thEGebdililngCldyP 12241Bhg Withqhé YdgE dfUfbet | on
REPLACEMENofRtdeiah : : i - - r Vi ng
t he outer pgri pherlia/y%olrat lla%ur}glfggn% u{ %ncre ‘é‘é‘&r‘&“ﬁ th? ggg;pal?t stjnﬁsetrwétgyl Wit

bl i t : . ' ti 2a of t. ecor di
Cayor 13 (eowEoh” M Npdcft (BBl nibdfind BRL b obARg oI wBER g
| 12 ar | t I nci t Wwth h, ot t the.oyter . I ph
por t1 ons t FEYREPORBFCHTy B She solaryof. areyt, ol b coRsisel iBtprmetibRamRdgLA m

where no recording, l.ayer .12 nor. .reflection |ayer, 13 is formed on the
transparen&?ﬁ@st"gﬁﬁ‘%‘ g th; eptical dnformation dnedium showiggap g9odqeharagter, tig

renove the recording. layer 12 along with the edge of the
cu{ar, 1ngd1sc )llmbalance there%f. J

Next, as shown in Fig. 6 (d), a protection layer 14 of a reactive curable resin,
such as of ultra violet ray curable resin, for example, is formed on the recording
layer 12 and the reflection layer 13, so as to cover them. For example, the ultra
violet ray curable resin is dropped on it while tumning the transparent substrate 1,
in the inner periphery side thereof, so as to spread the resin radially on the
transparent substrate 1 by means of centrifugal force thereby, and after this spin
coating, ultra violet rays are irradiated on it. As is mentioned previously, since the
reflection layer 13 is formed to cover the inner periphery edge of the recording
layer 12, completely, the solvent of the resin will not soak into between the
reflection layer 13 and the transparent substrate 1 when the resin for forming the
protection layer 14 is spin coated thereby, thereby preventing the recording layer
12 laying therebetween from being dissolved into and deteriorated by invasion

thereof.
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reflection |layer 13 being formed in concentric with the transparent
substrate 1 with accuracy, the optical information nmedium can be obtai ned,
wi.t h which no inclination occurs in the center. of gravity of the optical

i nformati on nmedium thereby obtaining the optical information nmedi um

showi ng a good_character, in articular, in_disc unbal gnce thereof.

Next, as shomﬂf‘!"ﬂ‘eﬁﬁs.s@"(”a}f} Fgg-plr,mﬂtermem@recmoafs stratec? i1y Brepareshl e
resin, such as of ultra violet ray curable resin, for exanple, is forned
on the rec@tharnthan theetranspasent suhstrater [lecFhipnsubstrate 23is madssof ghe swae
them For exanple, the ultra violet ray curable resin is dropped on it

whi | e t ur nimajen¢letot thah o she mranspeventr substrate 1 imentioned rabove pas melleasyinsthte
thereof, so as to spread the resin radially on the transparent substrate 1
by means ofsamersizesftherebf, flmvesver itiesre iy noaprbvidddesuchithe gepove 3 cihatrecgrding tra
violet rays are irradiated on it. As is nmentioned previously, since the

reflectionlayye? dmd tite fefledtion tigyerOMehs Phevided & e traRdRkeht SUBSIrAE Tt e
recording layer 12, conpletely, the solvent of the resin will not soak

i nto bet weghe kdin shFhéHer&T. OP®urde3 iPRIpddafblé (G PPHAEE The DHRP IstBsteatd swhen

the resin for formng the protection |layer 14 is spin coated thereby,

|
t her eby pr gy LidioH ggma@@@rﬂ{ ﬁﬁ%l?i:% r}ba%q]ergygﬁw&&{ RHER 187 2 AR N9

di ssol ved into and eriorate y 1 nva

ubst rate §EUIr Meyert it i ing [eble) minndt B0 T B Cirireppltol “Gitiee, 1

substrate ?né.r@ H?‘g% §\f1 the same materiel to that of the transparent
substrate Q B eabove, as well as in the sane sizes thereof, however

e 15 onot 0%, 5t 8 Y o e B B e G i
substrates 1 and 5 are bonded together. For example, by means of the spin coat
method or a screen printing method, the reactive curable resin such as the ultra
violet ray curable resin, for example, is applied on a main surface of at least one
of the two (2) pieces of the substrates 1 and 5, and further they are pasted together
with. opposing those surfaces to each other and then the reactive curable resin is
cured. In this manner, with the adhesion layer 11 being formed by curing the
reactive curable resin, the two (2) pieces of the substrates 1 and 5 are pasted
together at the main surfaces opposing to each other. In this instance, the
transparent substrate 1 is pasted on the surface on which the recording layer 12
and the reflection layer 13 are formed.

As shown in Fig. 6 (e), there is provided the margin m on the outer periphery
portion of the transparent substrate 1, in which no recording layer 12 nor
reflection layer 13 is provided, and in this margin m, there lies no recording layer
12 nor reflection layer 13 between the transparent substrate 1 and the other

substrate 5, therefore, those substrates 1 and 5 are adhered to each other only
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thHe main surface thereof. OF course, it is possible to provide the other
substrate 5 wth such the groove 3, the recording |layer 12 and the .
reflection layer 13, and the protection |ayer 14, in the same nmanner as in
the transparent substrate 1 nentioned above. .Next, as is shown in

Fig. 2 and [ .t e l eces. of th upstrates 1 a are
bogded togé"{1 ﬂ’g‘rgﬁ 8 r&rgie?cr%,s eltﬁ?%ry 1%@‘#@5 ﬁ}a?glﬂemsiﬁ ﬁreé%rg.? E’ &%tqqoﬁrogf%g gtcr een
rinting nmethad, the reactive cupable resin,such as the ultra. ,violet ray

Pur abl o oS peindcedial BF efparltfiip £ bideras r%#fﬁ%egt%fpwspefagq thsne

of the two.(2 Il eces af the substrates 1 and_ 5, and further they are

past ed togééﬂ%{r erm%pw SSBQQF%“W”&?PP% lto each other and then the
reactive curabl e resin is_ cured. In this manner, with the adhesion |ayer
11 bei ng f or meWith the, pptigpl t informatignt ingdium, rag mentiensidnin thee abowe, (sjcepthsces
of the substrates 1 and 5 are pasted together at the main surfaces

opposi ng t euéercperiphesy .portion Hoif sthie rtsansparent tshbstrate dnspadhered swith tthetather i s
pasted on the surface on which the recording layer 12 and the reflection

| ayer 13 arsgb$tmatersidlonly throagh sthevprotectibhglayér (4)butt hetr throagtpthe irdeddinge
margin mon the outer periphery portion of the transparent substrate 1, in

whi ch no r daysrdi2)dn Ithey portich 6Dthe RifdiAGhi siNtHeadiRbr periplerP 'oF\thél @hnspedenti N
this margin m there l1es no recording |ayer 12 nor reflection |layer 13

bet ween t heubstaie Narsuding BbA@thCbérwabsl thb&rfispient ShtikatiCand thOmdror e,

t hose substrates 1 and 5 are adhered to each oPher only

oo e P 99 KByl Sridy lr QB 4 Sep Bl UL,
periphery ige bBfidingWieheftls RioYeed Qfea&;? ih e LA S&ﬁpﬁg}al Sp%%(gr{ BLfvetn
the substrates 1 and 5 of the optical information medium, where it is most likely
‘to receive shocks from falling down thereof, therefore the strength against the
shocks of the optical information medium can be increased up, greatly.

Figs. 7 and 8 show exemplary of the condition of forming the recording layer
12 in the portion where no land pre pit 6 is formed and in the portion where the
land pre pit 6 is formed, respectively, and any one of them shows the cross
section view in the radial direction of the transparent substrate 1.

As is apparent from comparison between Figs. 7 and 8, since no land 8 exists
only in the portion of the land pre pit 6 shown in Fig. 8, it is same in the
condition that substantially the width of the tracking guide 3 is widen in the radial
direction of the optical information medium, comparing to the portion where no
land pre pit 6 is formed as shown in Fig. 7. Therefore, when forming the
recording layer 12 on the transparent substrate 1 by the spin coating of the dye
material, the leveling of the film of the recording layer 12 is decreased down in

the area of the land pre pit 6, and then the film thickness Tp of the recording layer

_
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W:th the optical information nediumas nmentioned in the above, since the
outer periphery portion of the transparent substrate 1 is adhered with the
other substrate 5 only through the protection |ayer 14 but not through the
recording layer 12, in the portion of the margin mon the outer periphery

of the trangparent ubst.r at , _bondi_ng strength .bet ween ihe.trangparent
Substrat o N2 ATERorEOR F e farh pekcit 6 s 0 Bk Ao PR RS SR SkIReS

t hereof can. be.strengthen. In particular, the bondjng strength is

r ei nf or cedn{ﬁ e%?'?eychgr 10 laygr o Petheprrtign oa”ég?i ﬂw&&wéﬁ 3 Phereso dencat e
1 and 5 of the optical information nmedium where it is nost likely to

recei ve shd¥&Piti¢ dormedi ng down thereof, therefore the strength agai nst
the shocks of the optical information nmediumcan be increased up, greatly.
Figs. 7 and 8 AhshowrempFigsy 7adnd Be whendissumingpthat dheridegtht bf greaver of t

| ayer 12 in the portion where no land pre pit 6 is fornmed and in the
portion whaacking)guideshis Ps,ethpt theffilns thiokmesd of ithes paotding|lyyeralXinaa portiva of

t hem shows the cross section viewin the radial direction of the

t r anspar entofth&dandaise8 T, that theAdepth ofpRaseNbS tHeorsco layep 20t /p6Ridn gs.
7 and 8, since no land 8 exists only in the portion of the land pre pit 6

shown in Fiof.thtratkink gusdd'® ié Drt BRd teAHE depth dMdbovd BELAtih lof thdgan@ dt h
of the tracking guide 3 is widen in the radial direction of the optical

informatio ' MR ' | i S
fornmed as srbﬁg\?ﬁ anﬂsF]l9 7. f‘l"%e? f%@gTB %*rl\{?%%%gve?ﬁaén br%(g%g’?%ﬁ%ﬁg hfyaglglr 12

on the tra H&?zﬁ:{g}t .ate 1 by the spin coating of the dye nmaterial,
the | eveli % 0 heeq%%gﬁltrlr%'of the recording layer 12 is decreased down in

the area of t l.angypne pit_6,~yand then the filmthickness Tp of the
recordi ng Iaygfg DL 8 Dr -17 - 12 in

thi ckness. o B Thdd eolihg MByer 12 in the portion of the trackng
guide 3 Wh?{c%orn 1n§|;lg,n ’H‘ne difference Tg — Tp can be expressed as follows:

Tg — Tp = Dp — Dr
Namely, the difference in the film thickness of the recording layer 12 in those
portions can be expressed by the depth Dp of groove of the recording layer 12 in
the portion of the land pre pit 6, and the depth Dr of groove of the recording layer
12 in the portion of the tracking guide 3.

Due to the difference between the film thickness Tg and Tp of the recording
layer 12, there occurs difference in the optical path length from the incident
surface of the reproducing laser beam upon the transparent substrate 1 to the
reflection layer, in the portions where the land pre pit 6 is provide and where no
land pre pit 6 is provided. With this, phase difference occurs in the reproducing
laser beams in the area of the land pre pit 6, and then can be obtain a signal

amplitude being larger than that due to the difference in the physical size of the

land pre pit 6 formed on the transparent substrate 1, therefore, it is possible to
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pre pit 6 is forned. As shown in Figs. 7 and 8, when assum ng that the
depth of groove of the tacking guide 3 is Ds, that the filmthickness of
the recording layer 12 in a portion of the land is 8 T1, that the depth of
groove of the recording layer 12 in a portion of the tracking guide 3 is

Dr, andth ethleaﬁéh of groove of a portion of the land pre pit 6 is Dp,
then the T RS Bite aSHY, ove can be expressed by the following
equati ons: + Tl - Tp = + Tl - Accordingly, .the

difference Tg I ;Bs el eﬁm@seéeeb% o) ﬂwgansparentwbstrﬁe— gvingy the
Nanely, the difference in the filmthickness of the recording layer 12 in

those por reesndingalayesel 2:apddbe aeflegtionnlayee p3 homshe sufacs of vdfich keforaedr di ng
|l ayer 12 in the portion of the land pre pit 6, and the depth Dr of groove
of the recdhelirackihg\gmde 32isi borided tberdthenrsubﬁtratbes havng inogsughi the ré&cording Due
to the difference between the filmthickness Tg and Tp of the recording

| ayer 12, {léerel2aouitke defléctioaniager h3tthereof! I ahispimstantengbd the esedriing

i ncident surface of the reproducing | aser beam upon the transparent

substrate hnifortreprodueingeist posiblaybit ohly bhCont0kideodiifadh thereofeThé Ehdl €
pit 6 is provide and where no land pre pit 6 is provided. Wth this, phase

di f f er ence sqbh+bke S Mal vy GdHSiaRéhey! 3 Ye P&l@féﬂ Foh thBRAERE © dubdbel and
pre pit 6, and then can be obtain a signal anplitude |ng arger th

that due t &B@tg%l{f%ﬁ&@a at&?ﬂfgqélﬁ.ﬁ'f&ﬁe I?eeleﬂgrsto}f"% ossr GeWrﬁ‘teﬁ

formed on e transparent su strate ore
- 18 -

On the other hand, preparing two pieces of the transparent substrates 1, each
having the recording layer 12 and the reflection layer 13 on the surface thereof,
being formed with the groove 3, it is also possible to bond them together opposing
the recording layer 12 and the reflection layer 13 to each other, so as to obtain an
optical information medium, with which the recording and/or reproducing can be
performed on both surfaces thereof. |

However, in Figs. 1 and 2, a reference numeral 9 indicates a ring like convex
portion formed in an inside of the data recording area on the side surface of the
transparent substrate 1, upon which the recording laser beam is incident. This is
for the purpose of protecting the recording surface of the optical information
medium from touching with the surface of other one, for instance when the
plurality of the optical information media are filed up.

Next, examples of the present invention will be explained by referring
concrete numerical values thereof.
<Example 1>

A transparent substrate 1 having the tracking guide 3 on one side of the main
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detect the land pre pit, easily. In the exanpl e nentioned above, on

the transparent substrate 1 having the recording |ayer 12 and the

reflection |ayer 13, on the surface of which is forned the tracking guide

3, is bonded the other substrate 5 having no such the recording |ayer 12

nor the reflection |ayer 13 therﬁéqi In.this instance, ,al so the recording
t

and/ or r eprsyefaessnieng 3k ot pmein alfnwidthn 14 ams mythedpthy cand; b df Mhe

other substrate 5 may have no transparency, or be colored for i nt ai ni ng
a durabi | i i thagpitabstis | prgpared diromag epalycarbenate: substratarefad2d0 mmefe imtaner s
or patterns can be witten in. On the other hand, preparing two

pi eces of toutert diametesy éhtmeulist immesinber dimhetet) 0.59F miner acthickness, |ader 12
and the reflection layer 13 on the surface thereof, being forned with the
groove 3, ilt5%9 in alrefragtd@sindexe Inoa lportibnt &uethe Dxgpet  defingp betwign thberackmgr di ng
| ayer 12 and the reflection |ayer 13 to each other, so as to obtain an
optical infgidestd ar foesed A plutdliity WRil&dd pleepitsc6 Onithen@hBf.25 enr afictheg can
be performed on both surfaces thereof. wever, in Figs. 1 and 2, a
reference 4B RIth And AHpeAIGSoft T DR 'tll‘iﬁ‘ convex portion fornmed in an
i nside of the data recording area on the side surface of the transparent
substrate 1, 46 butfaBe & ' QeaM fialRe! Thi Sl for
t he purpose o%ﬁg?}g}g\gggi@ng t%g??}g%:gr H?%;é@%?l?ace (%1' ﬁ?t@%otggiq{:ag}q—ﬁ?n%gﬁgtion
medium fro ' i fh t S r:. t he
o ural i 1y QR e feddriihe 187t WRSHH obiides B0 Al js'BRRET BF b
exanpl es of e present inventjon widl.b | aj ned by referrjn COpCrete
nuneri cal \?aﬂg%so? tSHE} SRRUNE 3 EOUHoN O 1@m§h}%ﬁﬁ%p;4ﬁg?}ﬁpgﬁye2U%Srggea?fgﬁ-lf
having the. tr cki.nqh%ui de 3 0 gne side of the main

leveling in this instance 15 0.3.

The difference Dp — Dr between the depth of grooves in the portion of the
tracking guide 3 menﬁoned above and the depth in the portion of the land pre pit
8 is 15 nm.

Further, Au is spattered onto the recording layer 12 so as to form the
reflection layer 13 therewith. On this, ultraviolet ray curable resin (SD 211 of
Dainippon Ink Chemical Industry Co., Ltd.) is coated by the spin coating and is
hardened by irradiating the ultraviolet ray on it, so as to form the protection layer
14 therewith. On this protection layer 14, being applied with an adhesive of the
ultraviolet ray curable resin, the substrate is bonded together, which having the |
same material and sizes to that of the mentioned above. And, the ultraviolet ray is
irradiated on the adhesive to harden it, thereby producing the optical information
medium.

- On the optical information medium manufactured in this manner, the sector
information is readout by using an optical pickup (being 0.6 in the NA) which

emits the laser beam of wavelength 635 nm, and then the address information can
-
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- 19 - surfaces, being 0.31 [err] min the half width, 140 nmin the

depth, and 0. 74 [err] m in the pitch, is prepared froma pol ycarbonate
substrate of 120 mm|[err] in an outer dianeter, 15 mm{[err] in an inner
dianeter, 0.597 mmin a thickness, and 1.59 in a refractive index. In a

portion on the nd 8 de ned en_th trackin ui_des are formed a
plurality &f @Amltmmb 8t ltB Aﬂﬁ:t |Uéwgt espmg. %9%% J6rpdulatien IR

wi dt h and di spersion of _ 0.02 [err] On the side surface_of _the

t r anspar enf{canysging8 dits, inten 6 hits) igee rececd@dn@t rpapredéngs powe 08 JR, mpreWhen
recording layer 12 with filmthickness of 60 nmis formed by formng a
filmof spitryingta repgoducecthetdpsicabinformatminhiiedivem dyemeansaof the DYE) player.at e
of the leveling in this instance is 0.3. The difference Dp - Dr

bet ween t heeatitgg lerrofs greosmall inrthe hmnplsertthereofif aidha stableakeprogugtion ea be
menti oned above and the depth in the portion of the land pre pit 8 is 15
nm Fachieesd. The iBodulatiére fRétop fothehfechfdedr Sighsl 262 %%, 1theShakfni® f or m
the reflection layer 13 therewith. On this, ultraviolet ray curable resin

(SD 211 of vahRi 6f RGths! éforsTiARvEeH tﬁé“ﬂi%sérfdﬂaﬁa is é@) Chske | 'f'ér ¢Qét Signhly dnle

spin coating and is  hardened by irradi atlng t he ul traV|o et ray onit, so
as {o T or MAdGuBr R1726% AbokaiRlly. hrekbe! Giikih ayer 14,
bei ng appli eaﬁwl&': h an °ad%85| ve }(’)’f té% 58! traV| o@b éreg%@g f}eehl?{ebm n, the

substrate @xgglrrbgieeggoget her, which having the sanme material and sizes to
that of the nentioned above. And, the ultraviolet ray Is irradiated on the

%?:‘?ﬁ'evﬁpi ?cgf’fhdeﬁﬁgtl%f’%mﬁévmmﬁh?% w&a&“e °k“ ?ﬂ”f"ﬁn”%%a?{%ﬁﬁg‘éibm
ani ch e 2 SRRRER £ mPHPeE AP e DY GHOSHRE A oAl So8

i nf t :
| nformati O?or(r:r?e% with the length of 0.28 £ m in the half width and with dispersion of

0.02 4 m, and the difference Dp — Dr between the depth of grooves in the
portion of the tracking guide 3 mentioned above and the depth in the portion of
the land pre pit 8 is 20 nm.

On the optical information medium manufactured in this manner, the sector
information is readout by using the optical pickup (being 0.6 in the NA) which
emits the laser beam of wavelength 650 nm, and then the address information can
be readout with stability. And, by using the same system, the 8 '16 modulation
signals (converting 8 bits into 16 bits) are recorded at recording power of 11.5
mW. When tryiﬁg to reproduce the optical information medium by means of the
DVD player, reading errors are small in the number thereof, and then stable
reproduction can be achieved. The modulation factor of the recorded signal is 65%,
the maximum value of lengths errors between the pit and land is 5.8 nsec for each
signal, and the jitter is 7.3%, respectively, therefore obtaining good or preferable

results.

-
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-20 - be readout with stability. And, by using the sane system 8 16

nodul ation signals (converting 8 bits into 16 bits) are recorded at
recordi ng power of 10 mW Wen trying to reproduce the optical information
medi um by nmeans of the DVD player, reading errors are small in the nunber
t her eof a%stabl e reproduction can be achieved. The nodul ati on factor
of the record¥BPIYAN~ is 61% the maxi mim val ue of lengths errors between
.the pit and | is 6.0 nsec for egch signal, and  the jitter is 7.5%
respectively, a‘fﬁ%@@fleﬁlemgmwnn@egm 13 RERetpied) I thes §ime mansie Afpine 2>
The optical information nediumis manufactured, in the same nmanner. as in

t he embodi rtheexampled i marigpnedoshovepbut exeantingnihat the landepreapid isformeds i s
formed with the length of 0.28 [err] min the half width and with

di sper si on with tite tengfheof P.49 Lamd intthe diat width@adDpith dispebsomeén the2 dept h
of grooves in the portion of the tracking guide 3 nentioned above and the
depth in the portion of the land pre pit 8 is 20 nm On the optical

i nformati on nedi um manufactured in this manner, the sector information is
readout by usi@g thee optitdlCifofrhstkoip niddtinhg ploduced inhehidlAmanher; theesdcter t he
| aser beam of wavel ength 650 nm and then the address information can be
readout W tiliforinatibh ii§ Yreaddu€ byDusiHg ithe Gplﬁealsﬁimuﬁ)’(ﬁeﬁl? 0l6NE thel NAIPRMICHL | on
signals (converting 8 bits into 16 bits) are recorded at recordi ng power of

11.5  mV \daGes fheVadd Belm spm@aeﬁg&lkﬁsoﬁg:, l%ﬁh thﬁﬂ{mrgggérg i{ﬁﬁ&eﬁplé%qo?ycaﬁeans

of the  DVD player, reading errors are s I'n e nu and

" ecor ded signarivg yily, AR n’éﬁi’ﬁuﬁﬂ bk the, p SR 8 8 36 ool
Fespoot i veryenel ol BREE B TR 160 bASGe RRPuledi rechBli thebiel 91 100

mW. However, when trying to reproduce the optical information medium by

means of the DVD player, errors occur in reading the data signals. The
modulation factor of the recorded signal is 65%, the maximum value of lengths
errors between the pit and land is 6.5 nsec for each signal, and the jitter is 9%,
respectively.

<Comparison 2>

The optical information medium is manufactured in the same manner as in
the example 1 mentioned above, but excepting that the land pre pit 6 is formed
with the length of 0.15 4 m in the half width and with dispersion of 0.02 «
m.

On the optical information medium produced in this manner, the sector
information is tried to be readout by using the optical pickup (being 0.6 in the
NA) which emits the laser beam of wavelength 650 nm, but no sector information
can be read out therefrom, nor can perform the recording.

<Comparison 3>
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-21- <Conparison 1> The optical information nmediumis manufactured in
the same manner as in the exanple 1 nentioned above, but excepting that
the land pre pit 6 is formed wth the length of 0.40 [err] min the half
width and with dispersion of 0.02 [err] m On the optical -
information negdj um produced in this.manner, the sector, information is
readout by usi hg® (IR °6|pfr}%€‘a?attﬂ"cm?§1%é§rf§a@4pﬂcﬁ“$dt e thenSamig BANNEEAS 11 ¢t he
| aser beam ﬁf wavel ength 635 nm _ and then the address information can_ be
readout wi tthe sexamnlet |, meploned, abaye, gbyt, exeeptings that cthe difterences Drvauilat i on
signals (converting 8 bits into 16 bits) are recorded at recordi ng power of
10.0 mn Heehween thendepths rofi grgoves inetheogortion: b theptriackingi gifide Famentionasti um
by nmeans of the DVD player, errors occur in reading the data signals. The
nmodul at i on dbave and of thérportmnoofikhd landyped pit 8 83%mmt he naxi mum val ue of
|l engths errors between the pit and land is 6.5 nsec for each signal, and
the jitter is Other@stival infoeytion atedipar manifadtared in thikemaniiérC #he sector
information nediumis manufactured in the same nanner as in the exanple 1
nentioned dhformatibhltis eised ol B rédidit byeudinp dherdptichl pfekup (befnped.6 W tHe t he
| ength of 0.15 [err] min the half width and with dispersion of 0.02 [err]
m On AP voich Céthitd Th ARk I1RATTRH WA G5 bif S HERNARY addrRss
sector information is tried to be readout by using the optical pickup
(being 0.6 jj ' I -l a 2 Qf but
ihforidifion Mo beYealout Witte stablfity 2ARH, Q,g%%gotp@ggﬁkgsg%f hO88

no sector information <can be read out ther

recording. ,SsARRA Li%ﬁgls?(éonverting 8 bits into 16 bits) are recorded at recording power
of 10.0 mW. However, when trying to reproduce the optical information medium
by means of the DVD player, errors occur in reading the data signals. The
modulation factor of the recorded signal is 62%, the maximum value of lengths
errors between the pit and land is 6.3 nsec for each signal, and the jitter is 8.0%,

respectively.

_—_—
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-22 - The optical information mediumis nenufactured in the sane
manner as in the exanple 1 nentioned above, but excepting that the
di.fference Dp - Dr between the depths of grooves in the portion of the

tracking guide 3 nentioned above and in the portion of 8
is 1 nm W g)m t.he o&t.i,cal I nformati on nedi um manuf act”!ﬂ“lmllfln"ﬂlm”m
manner, the g‘& t'sofla"f'ﬁ Hmation is tri ed to be readogt by ]chang ][Hb cfﬁt gggl
pi ckup (being 0.6 in .the .NA) which . ents the. |aser beam of wavel engt

nm and then tﬁe‘gﬁt?ﬁflggs‘nf%%aﬁ‘t"ﬁé??@}ime&H“!P_é‘s’r”&a_dout I Wi Eh stabi | i tyé anl
by using the sanme system the 8 16 nodul ation signals (converting its
into 16 bits) af@nspaEenisubstsate for perptraingoteeprodycing lasemheamothetetiroughien
trying to reproduce the optical information medium by nmeans of the DVD

pl ayer, error s geerding dayes dgingformed dux said trgnspasent Mubstratedamdat i on f act or of
the recorded signal is 62% the maxinnumvalue of lengths errors between
the pit and | andeflesti®e 3ayes for reflectiagiths irepratiucing dasen depmt ﬂmere;gsn,StV}%%;by.
respectively. o _ _ - 23- at is

cl ai med i s:enabling to révordpmiptically reddablensignals rBdineand of Rgresuiding et Geam hi gh
density recording nediumon which the information can be recorded and

reproduced i¢itléntstysur fron®\sgide ighdpatben® BubsPate MwhRrdd GaliNtrafSpEREAtShubBirate @
transparent substrate for penetrating a reproducing | aser beam

therethrougas a spiral like tracking guide on a side surface on which said recording layer is

formed, on a land defined in Said spiral like tracking guide is formed a land pre
pit indicative of a sector information, and length of said land pre pit is selected to

be from 50% to 83% of length of a minimum pit.

2. An optical information medium, comprising;

a transparent substrate for penetrating a reproducing laser beam therethrough;

a recording layer being formed on said transparent substrate; and

a reflective layer for reflecting the reproducing laser beam thereupon, thereby
enabling to record optically readable signals by means of a recording laser beam
incident upon from said transparent substrate, wherein said transparent substrate
has a spiral like tracking guide on a side surface on which said recording layer is
formed, on a land defined in said spiral like tracking guide is formed a land pre
pit indicative of a sector information, and length of said land pre pit is selected to

be from 1.5 to 2.5 times long of length of a channel clock.

3. An optical information medium, comprising;

a transparent substrate for penetrating a reproducing laser beam therethrough;
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atecording layer being forned on said transparent substrate; and

reflective layer for reflecting the reproducing | aser bea m “
thereby enabling to record optically readabl-e signals bynﬁﬁ) im

recordi ng | aser beam i ncident upon from sai d transpar ent ster ate, "

wherein said trans bstr has iral |jike tracking guide on a
si de surface o'ﬁrﬁ‘frﬂp@ Qayta S W‘I"h%ﬂ ansprght,supstrgle; &“Eand defined in
said spiral Ilkeeﬁrackl ng guide_is formed a |and pre  pit indicative of a
sector i nf or mafiretectiygdayeimbor reflecting the| repredyemgpliaser; beagn thereunen; therely  r om
50%to 83% of | ength of a mnimnu It 2. An optical information

medi um bei refabling 4@ (recardroptically rreafabba signalscloy aneags ofealrenordingvinsertbeaine

i nformati on can be recorded and reproduced with short wavelength from 630
nmto 670 rinpidentppomsifrgn said transparemts substrate, salisseinasaid fieanspareat sabstrate a
reproducing | aser beam therethrough; a recording | ayer being formed on
sai d transpmsenspisal dilter rhekingipdide on axsidebinfadd ¥® wWhidle saidofecolinge tdyiengs t he
reproduci ng | aser beam t hereupon, thereby enabling to record optically

readabl e sifonatd &y anaaddefined ihoRid dpind lies %cmgrgula@@g dsitted B And HRIM
said transparent substrate, wherein said transparent substrate has a

spiral |ikeit rifiddtvg FUs Y6ctor irfofthatforS %Hftgpff Eml Exafdil tﬁ@crg%r%klﬁ&]]&fiyer

is formed, on a land defined in said’spi I Nng gui

a land pre jagtrtpohilial o Sncied saﬁa&@meréﬁfoam s8 mﬁgwark&“a{bﬁu% tﬁas'agi4| and

pre pit is selected t

opt i cal lln?fsfrl%%f‘mo%a'yhe e oo ! é‘%é%sWﬂCha”Ef%fi'rﬁfgpaca! B, gL i

optical pat gth f the re roduct on | aser. eam ci dent
surface thé?éotﬁ °ulFBre 18“ ‘gﬁbg‘ﬁr‘&f" aaer Teé’ t VRAT #ifer i n
said | and

transparent substrate to said reﬂection layer in said tracking guide.

4. An optical information medium as described in the claim 3, wherein film
thickness of said recording layer in said land pre pit is selected to differ from film

thickness of said recording layer in said tracking guide.

5. An optical information medium as described in the claim 4, wherein
absolute value of difference between the film thickness of said recording layer in
said land pre pit and the film thickness of said recording layer in said tracking

guide is from A /200 to A /12.

6. An optical information medium as described in the claim 4, wherein
absolute value of difference | Dp — Dr | between depth Dp of groove of
said recording layer in said land pre pit and depth Dr of groove of said recording

layer in said tracking guide is from A /200 to A /12.

-_
This Sheet Hag Been R,

BT — | EsEE

REPLACED




pre pit is selected to differ fromoptical path length for the reproduction
| aser beam from an incident surface thereof upon said transparent
substrate to said reflection layer in said tracking guide. 4. An
optical information mediumas described in the claim3, wherein film

t hi ckness of said recording layer in said land pre pit is selected to
differ fromfilm thickness of said recording layer in said tracking guide.

5. An opti cal f i descriped..in the claj gﬂgr i

absol ute val ue" O%ﬁﬁ%éf@gg@?%&%@%ﬁlﬁéspggwq%l lgk?‘}’é’ségé &415 gor Qi ng

| ayer in ai d | and pr.e and, the film. ness aid recol d|n ayer
in said tr?‘ek‘f" ?j'emgﬁl LS ?%tf? ﬁ’&‘i"i’ﬁen/ %@qﬂa&[r&m said ' track gﬁl
optical inf rnatl medi um s descri rel abs | ut e
val ue of di fet? wtru me b ubof@tgfeque% tﬁfﬁ@thg%wé de.
recordi ng Iayer |n said land pre pit and depth Dr of groove of sald
recording layer in said tracking guide is from [err] /200 to [err] [/12.

7. An optical information medium as described in any one of the clains 1 to
3, wherein a r|n1|s formed between said land pre pit and said tracking

gui de - 25- adj acent
thereto, protruding but to be |lower than the depth of said tracking guide.

H"I"I i mn 1] I"!
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