5 JULY 2006 DESCRI PTI ON OPTI CAL | NFORVATI ON RECORDI NG MEDI A TECHNI Fl ELD
This invention relates to optical information recording nedia, and JUkY 2000
particular to optical information recording nedia having an opti cal
recording layer, conprising at IpgasridnimM absorbing material or simlar,
and a netal filmor other |light reflecting |ayer on a transl ucent

substrate, and which is capable of recordi r%and reﬁézgducti on at high
density and at hi gRPEpEBE, INSORYATICPNe X BHfortEdvel ength red | aser
| i ght of wavelength 630 to 670 nmor blue |aser light of wavelength 400 to

410 nm BACKGROUND ART The spgg@ﬁ_‘;@@ iﬁor_ﬁgﬁgb)pt ed for DVD-R (Digital
Versatile (or Video) Disc Witable Iscs, capable of optical recording of
information at higher densities than the recordable CD-R (Conpact Disc
Witable) Bhsesinkiechihaveeiln tese tease el Wi Helyahidopt edcas dapyi cal
information recording nedia, are different fromthe specifications for CD-R
di scsnedi & f exedcés packadelafrortcexariplanl tief dacat idmt réherdapii cal pi ckup
uses short-wavel ength red | aser light of wavelength 630 to 670 nm and an
obj ectedea | learsimgt Anaohitdha lnurenirddlnaperytar e {dMy)r ofiNgbatol@a6S. I n the
prior art, in recordable CD-R discs the spiral- shape pregroove, used as a
tracki nghguiieorbsngamatteiawokhl &'imiltdd,s ambkd endtsaf r equeney- shdi-at ed,
and position information

light reflecting layer on a translucent substrate, and which

is capable of recording and reproduction at high density and

at high speed, using for example short-wavelength red laser

light of wavelength 630 to 670 nm or blue laser light of

wavelength 400 to 410 nm.

BACKGROUND ART

The specifications adcpted for DVD-R (Digital Versatile
{(or Video) Disc Writable) discs, capable of optical recording
of information at higher densities than the recordable CD-R
(Compact Disc Writable) discs which have in the past been
widely adopted as optical informaticon recording media, are

different from the specifications for CD-R discs.

Differences inqlude, for example, the fact that the
cptical pickup uses short-wavelength red laser light of
wavelength 630 to 670 nm and an objective lens with a high

numerical aperture (NA) of 0.6 to 0.65.

In the prior art, in recordable CD-R discs the spiral-
shape pregroove, used as a tracking guide, 1is made to "wobble",

this wobble is frequency-modulated, and positicn informaticn
1



1 5 JULY 2006 called ATIP (Absolute Tinme In Pregroove) and other address
information is obtained. On the other hand, in a DVD-R disc, in pIaééU5¥2Wﬁe
above ATIP, together with formati on of the "wobble", land pre-pits are

formed in | etyeen.the pregrqove;, by this neans . address information
and<ﬁqﬁ§i%§g§§¥?iL¥%?RﬁP? ngéﬂ tﬁ@ %ﬁﬁégiﬂv%wﬁ?ﬁ?mﬁ?%%rr%%%?ﬁ?ﬁg media is
obt ai ned. Wen data bits arecording bits) are recorded in optical

i nf or mdti GG el dt HgPHe@itd%FAn which such land pre-pits are formed and are
t hen reproduced, the above-described optical pickup reads both the data

pits and ths land PFePpi hsndandn bhewe-irs dike prioblgracbads €ependbia on the
relative positional relationship between the data pits and |land pre- pits,

error 1@y, ALty r@adhskerabe 13nd ofe phRAUGLJHT dray 1m§ﬂ§euga§£§bl e.
Conventional optical information recording nedia with Iland pre-pits is

expl aified hslow Dasedhe8 Fhdweld tRLOBGR Fidve 24y Rilhis IRedssan enl arged

pl ane view of principal portions of convéentional optical information

" 200r g B0 1 800 2.0 030 coh e Bl ancln i dand, Prgep! {51 gnal o
R0 Hpdina clopszaeetbgnaloxawdl aguLl N XYJaxdd Tn Fig, 15 and Fig

18 is Cross-sectional view a n Fig. 15.
When data bits (recording bits) are recorded in optical
information recording media in which such land pre-pits are
formed and are then reproduced, the above-described optical
pickup reads both the data pits and the land pre-pits, and
there is the problem that, depending on the relative
positional relationship between the data pits and land pre-
pits, errors may occur in read signals and reproduction may

become unstable.

Conventional optical information recording media with
land pre-pits is explained below, based on Fig. 15 through Fig.

24.

Fig. 15 is an enlarged plane view of principal portions
of conventional optical information recording media 1 and a
graph of the RF signals and land pre-pit signals thereof; Fig.
16 is a cross-sectional view alcng line XVI-XVI in Fig. 15;
Fig. 17 is a cross-sectional view along line XVII-XVII in Fig.
15; and Fig. 18 is a cross-sectional view along line XVIII-

XVIII in Fig. 15.



2 S JULY 2006 The optical information recording nedia 1 has a translucent
substrate 2, a light absorbing |ayer 3 (optical recording |ayer) f P HEY 2W4
the substrate 2, a light reflecting layer 4 formed on the |ight absorbing

| ayer 3, and a protective layer. 5 forned .on the light reflecting |ayer 4. A
Spi ral - shapl pregr B698 MFETIGEMEN I e dbo Ve O KUbLt 13T ¢ 2. On the | eft
and right of this pregroove are gsitioned portions other than the

pregr doVANBLUEHRE PePSFRALS ‘7.aLﬁﬁ@hﬁréﬁﬁQQ?%?%uk?ﬁ%ﬁngd(%?técﬁﬂescribed
period in the lands 7, and address information and ot her sector information
i s recot@REding kaveR) i AOFMGY 08, ke S VRS IGHE cal 3 nfo¥ et TRl eFeéBRdi ng
media 1 is irradiated with laser light 9 (recording Ilight, formng the

ci rcul’@yspot OmedFpy. ths) 1ighé RPgRELiasdrietg 1ay&rd 32 absorbs the
energy of this laser light 9 and so is heated, and thernmal transformation

occur Pt adiel et deapér bhéosubdt pat §h2 tla ohdr mafieategoy dexly it 410. Fig. 15
mai nly depicts the pregrooves 6, lands 7, land pre-pits 8, and recorded pit

10, om tting dhecLiohoLef Leating. ayer Sand prgtestd v layer S of ihe

t
optical infor ion ~recor Furt y Tormng undul ations
("wobbl es",,_ 6 in the [ egroov al. t i.rcunferential_direction of
t he op%gﬁﬁra% f%Tna ?o%g?eggggigagnéégg? ggegﬁgﬁh3ﬁ$Q£%fYﬁ5?r?ig. 16, Fig.
17 and Fi g3 84 "9 AL 100505 chhe QRLheah ! BTN ¢ ey di g, 1anas
7. Land pre-pits 8 are formed at a prescribed period in the

lands 7, and address information and other sector information

is recorded.

As shown in Fig. 18, when the optical information
recording media 1 is irradiated with laser light 9 (recoxrding
light, forming the circular spot 9S in Fig. 15), the light
absorbing layer 3 absorbs the energy of this laser light 9 and
so 1is heated, and thermal transformation occurs on the side of

the substrate 2 to form the recorded pit 10.

Fig. 15 mainly depicts the pregrooves 6, lands 7, land
pre-pits 8, and recorded pit 10, omitting the light reflecting
layer 5 and protective layer 5 of the optical information

recording media 1.

Further, by forming undulations ("wobbles", €W) in the
pregroove 6 along the circumferential direction of the optical
information recording media, as shown in Fig. 15, Fig. 16, Fig.

17 and Fig. 18, rotation of the optical information recording

W



5 JULY 2006 nedia can be synchronized with information recording ang Ly 2006
readout, and tracking action can be secured during recording. The substrate
2 and light absorbing layer 3 are in contact at the first |layer interface

11. Thgehightaabser Bingnayarze3 andH i ghtoreid e6hi pgcbayengdaate in contact
at the second layer interface 12. The light reflecting |ayér 4 and

protectiygohfyehna a8 cikl nePHAGRlcdNgd higdut &y ehutDhEr kaeg riidnglhe
transl ucent substrate 2 is forned primarily froma resin with excellent
shock resistance, and which is a material wth high transparency and with
refractive Theegub6strpdser ANQRIINT tdHeseEnged ofayedr 3erafApie, 1.4 to 1.6
approxi mately; for exanple, polycarbonate, glass plate, acrylic plate,
epoxy cphtet at shmi farsmay dyerusigderMaece iht absorbing layer 3 is a |ayer
conprising light absorbing material (light-absorption material) formed on
the substrate 2. on.irradiati.on wth 1aser. |ight this |ayer nder goes
heat i ng, fu@i‘%n?igﬁ I fa}?'ﬁﬂr ﬁ,ngdélfa&'rer%atl oanr}gg*%‘geﬁ%gﬁ?Fgﬁ?gTﬁ?égelri ht
absorbing | ayer 3 unif%r y coatggp t he surfacg of ige substrate 2 with a
cyani nd Oyt of “BFAfFaft “difs SAPRE i 17 ¥ Sot Vet T2 4Si hg” spi n- coating or ot her
means. As the material used in the |ight absorbing layer 3, an arbitrary
optical recordi hgghat eeifalectamgoa aagaptednduira@necoptécabiyrabsanpti ve
organic dye is preferable. The light reflecting layer 4 is a netal film

f or medi hyc &vepot aktonhdepdsidd Ay apuldertfg-ori3i mlar neans from for

The translucent substrate 2 is formed primarily from a
resin with excellent shock resistance, and which is a material
with high tfansparency and with refractive index for laser
light in the range of, for example, 1.4 to 1.6 approximately;
for example, polycarbonate, glass plate, acrylic plate, epoxy

plate, or similar may be used.

The light absorbing layer 3 is a layer comprising light
absorbing material (light-absorption material) formed on the
substrate 2; upon irradiation with laser light 9, this layer
undergoes heating, fusion, sublimation, deformation, or
degeneration. This light absorbing layer 3 uniformly coating
the surface of the substrate 2 with a cyanine dye or similar,

dissolved in a solvent, using spin-coating or other means.

As the material used in the light absorbing layer 3, an
arbitrary optical recording material can be adopted, but an

optically abscrptive organic dye is preferable.

The light reflecting layer 4 is a metal film, formed by

evaporation deposition, sputtering or similar means from for
4



5 JULY 2006 exanple gold, silver, copper, alum num or an alloy conpr, bE#%&s
any of these. The protective Iayer 5is forned froma resin having
excel | ent shock resistance, simlar to the substrate 2. For exanple, an
ultraviolet-curi esi,n_nmay be a spln o] t hod and t hen
cured BY? TP%%d?S?lOn%hlvﬁrUIfF§¥K%$efi rays 0 or%%gt%M gyggwpﬁésfﬁﬁﬁcated
by the gra E Flg 15, upon irradiation wth laser light 9 as
reprodﬁ%¥|§ #Fﬁ the RF signal (on the left side in the figure) of a
recorded pit 10 not adjacent to a land pre-pit 8 is obtained at an
appropri at eThevekotAksave aalyand spries pidrrsd@ndtorfian tdeisentetnaf the
figure) for a land pre-pit 8 not adjacent to a recorded pit 10 can al so be

obt ai negdcal 1 @At apRLERT iralke skevrle, HoweMers thetha $anst paeepit 8ranrd
recorded pit 10 are nutually adjacent in the radial direction of the

Opt'Caéxamﬁigrngh'Qﬂt&%QQBQngdm%yd% %éélﬂﬁﬁéyfﬁéEﬁppibgﬂebysat%%1npr0b|em
that the I'evel of the I'and pre-pit signal and the Ilevel of si gnal

bot h e&éé@@{né%&t%dr S EhleNtcuSiede dyn 1 cf‘;@on Spech fheal ¥1o'l'%'&t he case

of a land pr signal, the signal anp |tu decreases, an

(Aper n n f the rate of decrease in anplltude) decl i nes.
The Aﬁggfsa? 69?5?I8h qgg %ercentage) of the land pre-pit signal in a

portion in which there is a maxi mum|ength recorded pit 10 to 5
As indicated by the graph in Fig. 15, upon irradiation

with laser light 9 as reproduction light, the RF signal (on
the left side in the figure) of a recorded pit 10 not adjacent
to a land pre-pit 8 is obtained at an appropriate level. Also,
a land pre-pit signal (in the center of the figure) for a land
"pre-pit 8 not adjacent to a recorded pit 10 can also be

obtained at an appropriate level.

However, when a land pre-pit 8 and recorded pit 10 are
mutually adjacent in the radial direction of the optical
information recording media 1 in particular, there is the
problem that the level of the land pre-pit signal and the
level of the RF signal both either fall or rise (right side in

Fig. 15).

Specifically, in the case of a land pre-pit signal, the
signal amplitude decreases, and the AR (Aperture Ratio, an
index of the rate of decrease in amplitude) declines. The AR
is the ratio (as a percentage) of the land pre-pit signal in a

portion in which there is a maximum-length recorded pit 10 tc

o



5 JULY 2006 the l'and pre-pit signal in a portion with no recorded pij§uihQigos
the DVD-R standard requires that the AR be 15% or higher. Fluctuation
the RF signal may lead to RF readout errors; the DVD-R standard requ

as a Crfrﬁfiéﬁ@ pL-pfkugt yatihon of; gﬁ;ﬁwlmtﬁh@é REcheadaut, i@r ray;s

f ener

pre- pi
8 are

an 250. The aboveé-descri be

{15 Shppng i QtEhQaﬁégr%h%ig{egs?it%%’é g%e?f@g%e agls WheNLt Rge J and p

reanderi ng, as shown in is a graph sRowi ng RF

s in
ires,
be

probl ens occur both when the | and

re-pits
r eadout

errors in relation to the amount of fluctuation in the RE signal in the
case of ciFruttwatandsprie- phtes R sHignal2ndy kead aph BRoweadoRE rea
errors in relation to the anount of fluctuation in the RF signal in the
case ddrmeandethagDVand prenpiatrsl &edds nawli cad edd ¢nitdeidnglives, conp
with circular land pre-pits 8, neandering |and pre-pits 8 have a nar
mar gi nflwdtdiat espect RO thegnansynttheft RE stgnddut | ectoas i ba feselt i ng

error,

and the optinmal design range for such pre-pits nust be set st

W th rigsppectsdo various optical pickup types and spot di nensions, as
as angul ar fluctuations, focal fluctuations, tracking fluctuations,

ot her
t here

di st urbances which readily occur at high speeds in garticular.
i s t he"% UrPRER ~PREBFERE ST BFaRdishy ﬁé&ﬁﬂéﬂ?%{h YRE b

the extent or protrusion |l ength on the inside and outside of the arc
porti AFHTPIhe FRANdetPn§ighapd, 2r6r Gthe i Stlahc St Sweedndr P8R tHSr ti ons,
cannot easily be set

land pre-pits 8 are meandering, as shown in Fig. 20.

Fig. 21 is a graph showing RF readout errors in relation
to the amount of fluctuation in the RF signal in the case of
circular land pre-pits 8. Fig. 22 is a graph showing RF
readout errors in relation to the amount of fluctuation in the

RF signal in the case of meandering land pre-pits 8.

As indicated in the figures, compared with circular land
pre-pits 8, meandering land pre-pits 8 have a narrower margin
with respect to the amount of RF signal fluctuation resulting
in an error, and the optimal design range for such pre-pits
must be set strictly with respect to various optical pickup
types and spot dimensions, as well as angular fluctuations,
focal fluctuations, tracking fluctuations, and other

disturbances which readily occur at high speeds in particular.

Also, there is the further problem, regarding meandering
land pre-pits 8, that the extent or protrusion length on the
inside and outside of the arc portion of the meandering shape,

or the distance between arc end portions, cannot easily be set

dout

ar ed

rower
in an

rictly

wel |

and

Al so,

8- pPf& 8, that



6 5 JULY 2006 in an appropriate conbination for the inside and for {RKf.y2006
out side. The anpbunt of RF signal fluctuation is the anount of fluctuation
in the |level (when there is a land pre-pit 8 adjacent to the recorded pit

10) relative_ to the.level en _.t.here is .no f ti e here is no
| and p+%-%?td%pr88féégﬁtcpﬁ%ﬁﬁg“régbﬁféﬁ it %%%%ggnéggrgégt?h%n order for
there to_be fewer than 250 RF readout errors, according to Fig. 22, the RF
si gnal °¥t%tt¥%ati on amount for neandering land pre- pits 8 nust be at |east

1% (1% as an absolute value) or |lower. As described above, optim zed design

conditions twel @wetintt BE REadauinaar rAanstafat asd Ps ecpét smB8umhi be
sinmul taneously |owering RF readout errors are required for neandering | and

pre-pitsu8chdt Pant igukae, 1aRd1i t(WhemMeacRsSArys t siadibiaepiheg RF signal
fluctuation amount at |less than 1% while maintaining the AR (anplitude

deCfe%%ﬁié@ﬁ%iBgeﬁﬁeoiehé@@e@r%iRih%ﬁ3f@laéiﬁéc%ohiﬂgeler@_kh%nOther
hand, particularly in the case of optical information recording nedia 1 on

whi ch *Eﬁ%{é"fé hand) preupkisn §ualch fﬂ{ﬁ;@,igh%q%gﬂtgf pgoplem that the RF

si gnal uctuates wth the optical dep in the t” absorbing | ayer 3,

and th§df§$§ﬁ£ f’éngkgckg%'&%& %i%omr,atiinv%é’r MO F1 gryep E3.a graph of

RF signal s and pre-pit signals for optical information recording nmedia
3:1?‘61:3@ ezgeté‘étbgffghgr th3n 309 B FHARN U BBy S! 9nal S & onWhekihe
22, the RF signal fluctuation amount for meandering land pre-

pits 8 must be at least 1% (1% as an absolute value) or lower.

As described above, optimized design conditions to lower
the readout errors of land pre-pits 8 while simultaneously
lowering RF readout errors are required for meandering land
pre-pits 8 in particular, and it 1s necessary to stabilize the
RF signal fluctuation amount at less than 1% while maintaining
the AR (amplitude decrease rate index) of land pre-pits 8 at

15% or higher.

OCn the other hand, particularly in the case of optical
information recording media 1 on which circular land pre-pits
8 are formed, there is the problem that the RF signal
fluctuates with the optical depth in the light absorbing layer

3, and the extent of fluctuation is comparatively large.

Fig. 23 is a graph of RF signals and land pre-pit signals
for optical information recording media similar to that of Fig.

15, and is a graph of RF signals for which the unrecorded

optical depth is approximately A/5.8 (in particular, signals



optical depth is approximately 2/5.8 (in particular, signals 7 5 JQkﬁg%Pﬁﬁ6
for 3T pits which are the shortest recorded pits 10, where T is the basic
| ength representing the length of recorded pits; T=0.134 m and of |and

pre-pit. _Sigha Fig. 24 is of j l,s .f ar. i t he recor ded
opticaroze%?hbﬁgsaﬁgpéﬁ}ﬁ%f%ﬁyg%égg?bbfgfn?%g§?9§d3$16¥?]Egi6&3?%?rgnd of

| and pre-pit signals in.the same nedia, re. X is the wavel ength of the

| aser FﬁgﬁbeQEa%§cé§§ﬂ$qq1ﬁﬁ%feiﬁft%ﬁ ntghelﬁﬂ 5@0? e&%ﬁ%ﬁéﬁa Qﬁﬁﬁh is
approximately X/5.8, there is alnost no effect of the land pre-pit signal
on t heTRE-d3gn&m) cémsarcdd Minch RHE Rifaphlondtfie left side in the figure in
whi ch the recorded pit 1.0 is isolated, as is clear fromthe right side of

the figure in i,ch_the ed pit_10 is_adjacent to.a | e-pit 8,
and there F%gdﬁ?f gﬁi%hﬁhgﬁﬁighéﬁf%ns%$“%§% gé§s§§%§%.tﬁ&&ﬁ%ﬁégﬁﬁégéas in
Fig. 24 the unrecorded optical depth s approximately X. 6.2, when a

recor deBtpreligdemid 43 aRPyPENGiel 8 ?af@ gdf atBhtarihe RE Hildnal is
affected by the Iand pre- pit signal, and there is the problemthat
fluctuatiigonleh the ofi drald amE-igudesofndhe RF shgnakmenceedses. Henee
unrecorded optical depth can be calculated fromthe depth of the pregroove

6, thextmgcKngs&agglgﬂ%tgy%fytﬂéuaégggi1ﬂ@hﬁh9_thickness of the dye in the
pregroove 6, the refractive index n of the dye and substrate 2, and ot her

parameters; but fromthe graphs of Fig. 23 and Fig. 24, when |and pre-pits
8 As shown in Fig. 23, when the unrecorded optical depth is

approximately A/5.8, there is almost no effect of the land
pre-pit signal on the RF signal compared with the graph on the
left side in the figure in which the recorded pit 10 is
isolated, as is clear from the right side of the figure in
which the recorded pit 10 is adjacent to a land pre-pit 8, and

there is only slight fluctuation of the RF signal.

However, when as in Fig. 24 the unrecorded optical depth
is approximately A/6.2, when a recorded pit 10 and a land pre-
pit 8 are adjacent, the RF signal is affected by the land pre-
pit signal, and there is the problem that fluctuation of the

signal amplitude of the RF signal increases.

The unrecorded optical depth can be calculated from thé
depth.of the pregroove 6, the thickness of the dye on the land
7, the thickness of the dye in the pregroove 6, the refractive
index n of the dye and substrate 2, and other parameters; but
from the graphs of Fig. 23 and Fig. 24, when land pre-pits 8

are circular the extent of fluctuation in the RF signal is



are circular the extent of fluctuation in the RF signal is 8 5 JULYs B{86 006
seen to depend heavily on the depth of the pregroove 6 and on the thickness
of the dye in the deposited filmstate. On the other hand, according to a

di scovery %tgswhevg@g%aﬁ Rdreaderd g, d&gg%}p%a ngﬁ L8 ROLS0 greatly

i nfluence erences i e unrec conpared with

I d d d d d fil
opt i m 9471 GhLPENEBSS PR E1ay ENGuT oo 1Yot 1 Get g, ThSCRESi gnal - Fur ther

when neandering land pre-pits 8 are adopted, if the laser light 9 is
shifted froomtteecenher dianeGtiamrordetg aocked)didcoherppbycahei nf ormati on
recording nedia 1 (disc) due to sone external disturbance, because
meandeinwgntbagnd preephtierd ngenamal Iprprmitt Wei s man ascgsbapeyi n the
outward radial direction of the disc, when a |and pre-pit 8 and recorded

pit 10i9veitéaPed@ BOr Hi Gl e@bniche Ilamtkw artdcSrd&dcs dpagbgﬁ Hapent he recorded
pit 10 and affects the shape and size of the recorded pit, so that there is

the pr@&hﬁméaa&ltﬁhel&%g%qeqam& o GaNNoty atdah NadPenAergsSsar ¥nei ze and a
sati sfactory RF signal cannot easily be obtained. Land pre-pits and pre-pits

are d n a Pa] v4 n ent
A R v e A R o R LR e s I e Sl

el Se"‘haef:‘?e cPi§9—E§QR§FOElEH§1'.NVENT' =

Further, when meandering land pre-pits 8 are adopted, if
the laser light 9 is shifted from the center direction
(detracked) of the optical information recording media 1
(disc) due to some external disturbance, because meandering
land pre-pits 8 generally protrude in an arc shape in the
outward radial direction of the disc, when a land pre-pit 8
and recorded pit 10 overlap a portion of the land pre-pit 8
encroaches into the recorded pit 10 and affects the shape and
size of the recorded pit, so that there is the problem that
the recorded pit 10 cannot attain the necessary size and a

satisfactory RF signal cannot easily be obtained.

Land pre-pits and pre-pits are described in Japanese
Patent Laid-open No. 9-17029, Japanese Patent Laid-open No. 9-
326138, and Japanese Patent Laid-open No. 2000-40261 and

elsewhere.
ISCT RE THE INVENTION

This invention was devised in light of the above problems,

and has as an object the provision of optical information



This invention was devised in |ight of the above problens, and hass A3 y&®doe
obj ect the provision of optical information 9 5 JULY 2006 recordi ng nedi a,
and in particular DVD-R discs, enabling recording of optical information at

hi gh dansiid ey Aedtl! hehqobheph Oh s IR I@iLds, tO5.BIoULSI on of

optical 11 on recording ia in which the shape of neandering |and

Pre- Pt 42 apt Ok 260 1809 20dEens iRkt o Ak pLhel sector information

on t he optica ron recording media can al ned satisfactorily.
A further object of this invention is the provision of optical information
recordi ng rmediwrwi¢h opfentl odeshds iloomdittiicansi sethe cpreduséochand pre-pit
readout errors, while sinultaneously reducing the RF readout errors of
recor dest pids. i it dumd heonobgeotdahgt hiesliianventwhaich stlidieslpapwi sfon of
optical information recording nedia enabling the stabilization of RF signal
fl uct yadd rode YN SndiPp £ 0-BRPEOX sMBbelivnik¥dyi tdhd reaspesss t On feandeibnag | and
pre-pits in particular, while maintaining a land pre-pit AR (anplitude
decr eagfy rétree it nslexgor of n26%nak iBhgber thd fowttiter obj estm®Eibhi s invention
is the provision of optical information recording nedia enabling the

st abi | jZad i P g dhe &Fa SESRabef byehdaAbHOR aAMRYRLS d4% 19, approxi mately 1% even
in cases of recording at high speeds of for exanple four or nore tines the

conventional linear speed (3.5 msec), while maintaining a land pre-pit AR
(anplitudezﬂé@+%%&%Fr%PéeFﬁd@£)thls invention 1is the provision of

optical information recording media with optimal design
conditions set to reduce land pre-pit readout errors, while

simultaneously reducing the RF readout errors of recorded pits.

A further object of this invention is the provision of
optical information recording media enabling the stabilization
of RF signal fluctuation amounts up to approximately 1% with
respect to meandering land pre-pits in particular, while
maintaining a land pre-pit AR (amplitude decrease rate index)

of 15% or higher.

A further object of this invention is the provision of
optical information recording media enabling the stakilization
of RF signal fluctuation amounts up to approximately i% even
in cases of recording at high speeds of for example four or
more times the conventional linear speed (3.5 m/sec), while
maintaining a land pre-pit AR (amplitude decrease rate index)

of 15% or higher.

A further object of this invention is the provision of

optical informatiocn recording media in which, by designing the

16



of 15% or higher. A further object of this invention is the prOV|sgq@Lqﬁmm
optical information recording media in which, by designing the 10 5 JUL
2006 shape and/or the size of land pre-pits in an optimal relative

posi tisngﬁ r&]ftd OnShi psmhokh%ﬁa%%-%ﬁtg outdpny of i b e Lages vbi ght

spot es ach|S|t|on of the land pre-pit S|gnal A further object of
thi s inventiq QUi $H0n; ff, +fRt ical 1190  £C 0L gli pg nedi a
whi ch caﬁQ er C g??? . g#ff%actFon o% ﬁg t at fﬁnd pre-pit

port’ AN Jegbd 10gp 08 éﬁgmégtgeg thﬁ%‘ fo%Cttq{é/llaarﬂfi;P pit signals. A

further IS invention e provision of optical information
recordln Jredia enabling optim zation of |and pre-pit signals, wthout
bei ng dﬁ%§?1y i nfluenced by differences in the unrecorded optical depth,
and without the state of the deposited filmagreatly influencing the RF
signal . A faurfithethebj esieot dhi shiBventieant iich tile gheoi o whs bén opti cal
information recording nedia in which, by designing the shape and/or the

si ze ofpdiand Qhﬁfcpirﬁ§tid5lnrﬁb@bt@mnbomfeﬁﬁa aptiicmlcarel Atitee 8i geapf ryecor ded
pits witten by laser light, the signals of the recorded pits and | and

pre- pidis feark s e 196t ai neghsabikshagopdeytpid fgyidieinHbj &gdp0inghi s
invention is the provision of optical information recording nedia enabling

acqui sinel QrRfisttheok egri §8di RFast Ryl 1 awidt b rd-pjimalsigHd uence on recorded

A further object of this invention is the provision of
optical information recording media enabling optimization of
land pre-pit signals, without being greatly influenced by
differences in the unrecorded optical depth, and without the

state of the deposited film greatly influencing the RF signal.

A further object of this invention is the provision of
optical information recording media in which, by designing the
shape and/or the size of land pre-pits in relatiocn to the
optimal relative size of recorded pits written by laser light,
the signals of the recorded pits and land pre-pits can both be

obtained satisfactorily.

A further obiect of this invention is the provision of
optical information recording media enabling acquisition of
the required RF signal, with minimal influence on recorded
pits, even when there is shifting from the center direction
(detracking) of laser light on the optical information

recording media (disc).
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pits, even when there is shifting fromthe center direction (detragkingloogf
| aser light on the optical information recording nedia (disc). 11 5 JULY
2006 A further object of this invention is the provision of optical

informationarecordicng JBAA Iy WHED, i 4 heQughn choi cre BEoAR sARRY ¥ i ate
|l ength for land pre-pits in the scanning direction, land pre-pit signals

can beg QE?Eshn%ﬂfgm%&ii ¥ '%Sfc'irhv?%é@pa(m%mﬁ}.icwsn i_ngf;n_mtiﬁceopti cal

i nformatron recording nedi a ocusing on optimzatio e shape
and/ or _the_si der] and. prespi - | DS ing portion
and ou %i%g %ﬁgfghégﬁnggf?ﬁgﬁ{ andphfﬁg é?%eé?g a%?v%ggog%%é%ﬂ% er |ight
spot, has a,translucent _substrate on which are forned a pregroove and | and
pre-pi Y8TFh-*tHe FaAds POF &theér Ele \g}mﬁ Ebee p?‘é@‘:r‘lo%%%; an optical
recording |layer provided on this substrate and enabling recording by
recordi ng | Tght, iandtailsi dhvearafileect (tige | fyest privynhdedn pnithoptaptalca
recording | ayer and which reflects the above recording light, and which

enabl esnreensdiBg, rbyoridimadimidien wi idh t hto @bovieg recosdt Dgika@htonofo t he
above optical recording |ayer through the above substrate, of information

whi ch €88 beapeagdnapbircalhley;sitAe Ititde H MO 1R A Opr& eg08 di ngrredia is
characterized in that the above Iland pre-pits are continuous al ong the

above prggROONE-ARAdiPIHOLUAE I At Jiad Ade dbFOELLOMOT b PEiBBOVE NG

substrate, and that, if e is the base of natural Iogarl?hns, t hen the

insidethe size relative to the laser light spot, has a translucent
substrate on which are formed a pregroove and land pre-pits in
the lands on either side of the pregroove, an optical
recording layer provided on this substrate and enabling
recording by recording light, and a light reflecting layer
provided on this optical recording layer and which reflects
the above recording light, and which enables recording, by
irradiation with the above recording light of the above
optical recording layer through the above substrate, of
information which can be read optically; the optical
information recording media is characterized in that the above
land pre-pits are continuous along the above pregroove and
protrude in the radial direction of the above substrate, and
that, if e is the base of natural logarithms, then the inside
edge portion of the inside protruding portion and the outside
edge portion of the outside protruding portion of the above
land pre-pits are positioned within the range of the diameter

of the spot of the above recording light in the 1/e? portion of

the Gaussian energy distribution cof the spot.
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edge portion of the inside protruding portion and the outside edgespgfyifp
of the outside protruding portion of the above |land pre-pits are positioned
within the range of the dianmeter of the spot of the above recording |ight

in the 1/e ri 0 : Si St $ON : . 12 5
JULY 2006 iﬁggalgggei%2F%ggeggg%pg?Fﬁgﬁgggﬁmgﬁghéﬁggg %u?gfagggdégggportion

of th oaﬁqvo%'@f‘g;r%eégg%a ﬁaﬂdbgrgggigeéonﬁkeﬁ%b ogptigggaeggeagove@rd the

center position the above spo ve recording | Irght. Hence

t he shape of neandering, | and re-pit.s.can i | f be substantially a
1 A e e 01 RS S ko ThSridan e Gbove e ThaT ddlaabe
portions of the above inside protryding portigns of the above. |and pre-pits

is Li e @R Yhet FrIFANLE héfitben THETNE SUFPDUTSi TR EAGELPEr tFBHs of
t he above outsi de protrrgig% portions . i.s Lout, then these distances Li. and
Lout &FF B Yade®3nhbfe anUPRE 2P 19pst i A et i TRERSt he range of

the dianmeter of the spot of the above recording light inthe |/e 2 portion

of the Gaussigie eNeEOyndbshekhdthorhef dfresSpalo iTrQéde@eédfy\éth the above
i nsi de edge portion and outside edge portion of the above Tand pre-pits,

the ingj,de Jyxidpm L Pr obhusi 9Rspakt ooy dihgy ahome dsige prot Lydi,Rg

portion, and the outside maxi mum protrusion portion of the above outside

protr ‘i‘idjr{zgfp‘}ﬁ]—éﬂ%vfé%be %?idgtﬁr%%%’!néﬁﬁ %%\ééé‘ﬂg@hg aBB?e ghpve spot

di aneter of 't : e recor portion of the Gaussian
energ%d@§¥d@l%ﬁdé"bgﬁtigﬁssg?tthe above outside protruding portions

is Lout, then these distances L;i, and Ly can be made smaller
than the above spot diameter within the range of the diameter
of the spot of the above recording light in the 1/e? portion of

the Gaussian energy distribution of the spot.

Together with the above inside edge portion and outside
edge portion of the above land pre-pits, the inside maximum
protrusion portion of the above inside protruding portion, and
the outside maximum protrusion portion of the above outside
protruding portiocn, can be positioned within the range of the
above spot diameter of the above recording light in the 1/e?

portion of the Gaussian energy distribution of the spot.

The above inside edge portion and the above outside edge
portion can be positioned within the range of the diameter of
the spot of the above recording light in the 1l/e portion of

the Gaussian energy distribution of the spot.

As a result of positioning such that the entirety of the

above land pre-pits converge toward the center position of the

13



The above inside edge portion and the above outside edge portion cap;Rene
positioned within the range of the dianeter of the spot of the above
recording light in the |I/e portion of the Gaussian energy distribution of

the spot. As a result of positioning such that the entjrety, of the above

| and_ pFRKFceoRbnvbPEe SaRE Bh b LLiRie o 15 o 510t he 14PEC5ULY 2006
above spot, the shape of neandering land pre-pits, ich generally protrude
in an %?%eE%%E%,PeaEfP9§ePP Fé& a§ﬁb§ﬂﬁﬂq%ﬂq%ﬁl%ﬁ??ﬁggﬁ?ar shape. O course,
the above land, pre-pits can he nade in a triangular shape, an arc shape, a
trapezoiBtaRhhpelYor SRSEROMNIEMDIRRS siMpeCYrs ot Fral 2PAVSr AafFon
recording nedia of this invention (the first invention), when e is the base
of natR¥atPifogarnt RAsTEAEPAOXEMETdla 2 lzn) shafee i i del edgeapsrt fon of the
i nside protruding portion and the outside edge portion of the outside

pr ot r utf Fige poida bnsbiépkand rpeaopints @ igowiny oiieabeto be within the range
of the dianeter of the spot of the above recording light in the 1/e2

Gi11ractiontbratoar TREEEREERD ErRs Rt i prate b et abict act ory
mor e ol B4t 1y BEhul Pa"By e TRSET 9 ghi St evih WRER AL ecor ded pit
o1 515\ DSFL B BN BEE:BLfakl ol o5h | Nt o gl gan be, guced

the inside protruding portion and the outside edge portion of

the outside protruding portion of land pre-pits are positioned

to be within the range of the diameter of the spot of the

above recording light in the 1/e? portion of the Gaussian

energy distribution of the spot, so that the diffraction state

of laser light irradiating a land pre-pit is satisfactory on

the land pre-pit inside and outside and the land pre-pit

signal can be more clearly acquired by the laser light, and

even when a recorded pit exists near a land pre-pit the effect

on the RF signal can be reduced.

Further, land pre-pit signals can be optimized without
being greatly affected by differences in unrecorded optical
depths, and depending on the deposited film state, without

greatly affecting the RF signal.

In this way, RF fluctuations can be stabilized at
approximately 1% during reproduction and the AR of land pre-
pits can be maintained at 15% or higher, so that readout

errors for RF signals and land pre-pits can be avoided, and
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being greatly affected by differences in unrecorded optical depthsg, 006
dependi ng on the deposited filmstate, without greatly affecting t%e
signal. In this way, RF fluctuations can be stabilized at approximately 1%

dur| ng, J ebroduct o0 ad; (he AR OF ] and, pre-, .5, £5n be. rmi gt glngd at 15% or

hi gher;” $s0 feadout T errors signal's and | and pre-prts can be

avoi de a 5 . JULY 2006 .necessar.y .sector. i.nfarnation can be reliably
obtaiﬁgax%ogﬂﬁé$d%%fﬁf>ﬁ£dﬁ§8§ enﬁﬁéﬁeﬁéﬁgr{ﬂ%gﬁéﬁﬂp%?%ﬁ‘speeds. Next, this
invention (the second invention) is optical information recording nedia

whi ch, focus:tg, othDpt inveation qithet ke chapea mrditoron hei si @ggt dtalreanderi ng
| and pre-pits, the inside protruding portion and outside protruding

porti amfantht 1de séZ6raehat e iko whaedr,debidinhg has ot imnshdeent of
substrate on which are fornmed a pregroove and |and pre-pits in the Iands on

ei thery13d dey fie t418q PEEIEREVE 1 78N 0¥PHGRlde FigtPNHMNY dayer; psovided on this
substrate and enabling recording of recorded pits by recording light, and a

LA s dalaves peovidnduom ks on e desendgarl cuey apd vt

reflects t above rec g recor di ng,

irramqﬁé(gh ':{éiégyggoyg Eggggé%@ggwayn 1afs gtﬁ%%ﬁlv Cg@{ical recordi ng

| ayer roug ove subStra , i if ormat’ ch can be read

CPL! Soh by o LBl BEE TERAN OB IEd By SR L ey n
the lands on either side of the pregroove, an optical
recording layer provided on this substrate and enabling
recording of recorded pits by recording light, and a light
reflecting layer provided on this optical recording layer and
which reflects the above recording light, and which enables
recording, by irradiation with the above recording light of
the above optical recording layer through the above substrate,
of information which can be read optically; the optical
information reccrding media is characterized in that the above
land pre-pits are continuous along the above pregroove and
protrude in the radial direction of the above substrate, and
that, if Lj, is the distance between the two inside edge
portions of inside protruding portions of the above land pre-
pifs, Lout 1s the distance between the two outside edge
portions of outside protruding portions of the above land pre-
pits, and T is the basic length representing the length of the

above recorded pits, then the distances Lj, and L.yt are in the

range 3T to 6T.
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protrude in the radial direction of the above substrate, and that,k5JUiLYL2006
is the distance between the two inside edge portions of inside protruding
portions of the above land pre- pits, Lout is the distance between the two

outsi de edgg,e p%&b@ﬂélgfta%tegl de_ piearudi ngaRopti ensiekdt he abave land pre-
pits, and T is the baS|c | engt h representlng the length of the above

recor ep_.the-distances Li" and Loutt are in the range 3T to 6T.
3khepst Beogirs . ne g
15 5 gﬁﬂ¥£%0%6 ﬁﬁe above istances Lin and Lout can be Iimted to the range

3.36T to 5.22T. The above distance Lin can be Iimted to the range 3T to 4T.
The above ditstadkeevei disaanbe Limicad be theitadgeo3tBeTreagd ZBT.taThe above
di stance Lo"t can be limted to the range 4T to 6T. The above di stance Lo"t
can bedtimted to the range 4.85T to 5.22T. The above | and pre-pits can be
formed in triangular shapes, arc shapes, trapezoidal shapes, or other

arbitrary hap In.an tic |nfornat ecoy di medi a of t

i nvention (f% e%%%ﬁddﬁ358ﬁflo B hﬂbé % % gﬂ ©t hE "B 3 :ﬂ%fde edge
portions o %£S|de pr ot rudi ng portlons of land pre-pits Lin and the

di st arfc® '%é% en the two outside edge

The above distance L, can be limited to the range 4T to

6T.

The above distance Ly, can be limited to the range 4.85T

to 5.22T.

The above land pre-pits can be formed in triangular
shapes, arc shapes, trapezoidal shapes, or other arbitrary

shapes.

In an optical information recording media of this
invention (the second invention), the distance between the two
inside edge portions of inside protruding portions of land
pre-pits Li, and the distance between the two outside edge
portions of outside protruding portions of land pre-pits Lgut
are set in the range 3T to 6T, so that even in states in which
recorded pits having ten different lengths 3T, 4T, ..., 10T,
11T, 14T overlap with land pre-pits, the RF signal can ke
obtained satisfactorily without exerting a critical influence
on the shape and/or size of recorded pits, and readout errors

for land pre-pit signals can also be reduced.

Next, this inventicn (the third invention) is optical

information recording media which, focusing on appropriate
16



portions of outside protruding portions of |land pre-pits Lo"t are SgfLy Jdo6
the range 3T to 6T, so that even in states in which recorded pits having
ten different lengths IT, 4T, ..., 10T, 11T, 14T overlap with | and

pre- pigshgdder&F shanal seancher; oai hedh satd st ast okl MeWeldut exerting a
critical 1nfluence on the shape and/or size of recorded pits, and readout

er 1 0f o Ofod ndle prospit sLopaliaiaan Ria ke 1aducah Nextpsthi sninvent i on

(the invention) Is optical information recordi ng nedia which, focusing

Oon appFaprd Al &5 46, 2:d Qﬁ_tZBQ’gwééﬂg%%ef QU %%t@;i%@r%cfg%‘;"opﬁﬂﬁﬁgpo%he t wo

i nside edge portions of 1 nside protruding portions d pre-pits and
for the distance lout.between.the two,qutsi de edge partjons of outside

pr ot r it Hig Port | dns ot 4k Lb%g“ﬁifé,l%é%‘é”‘i?ﬁ%é’u?%% Substrate on which
are fornmed .a pregroave_and | and re-pits in the lands on either side of the
r ogr GGV L S Gpt T AT C 7 o68r AT N P &P 57 G Gh H1H % SUBSt 7 At SR
enabl i ng recordi ng_of geﬁgrded ltﬁ by recor%igg}liqbt, and a |ight

ref | e®AHg Y &y el prlovi oY BnCEhFS LBFET alS Edor it P IHRYY and2lhi ch
reflects the above recording |ight, and which enables recording, by

i rradiQREIGER it IHEIRBoYRY FECBF AVAG S PEntE NG IR optfical recording
| ayer through the above substrate, of information which can be read

opt i cAN3PLiNe rFRTEENT i Af oF REPFBRr BAGEdiYy IREd i ing chighkt erNded in
that, when the distance between the two inside edge portions of the above
| and prighdi txefileq ingnleYRE BHrsvafded pet whds e itGRd recording

layer and which reflects the above recording light, and which
enables recording, by irradiation with the above recording
light of the above optical recording layer through the above
substrate, of information which can be read optically; the
optical information recording media is characterized in that,
when the distance between the two inside edge portions of the
above land pre-pits is L;, and the distance between the two

outside edge portions of the above land pre-pits is Lout, these

values are set such that 0.40 pm < Lj, £ 0.80 pm and 0.40 um <
Lout £ 0.80 um.

The above distances L;i, and Ly can be set such that 0.45

pm € Lip £ 0.50 pum and 0.65 pum < Lgye < 0.70 pm.

The above land pre-pits can be formed in a meandering

shape.

With respect to the above land pre-pits, it is sufficient
that the distances Lj, and Lot be in the above range, and so in

general the shape of meander-shape or meandering land pre-pits
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out si de edge portions of the above land pre-pits is L,,,t, these Vva} 48508 €
set such that 0.40 jim5 Li" 5 0.80 pmand 0.40 m Lout < 0.80 m The above
di stances Limand L,"t can be set such that 0.45 m<_ Lin <_ 0.50 mand 0.65

m5 Lo"<.< T oV, qnﬁ - pi. t,s. can orped.,in_a neandering
shape.wvﬁgﬁ ggégégpetg%tﬁglaqﬁée é%%gﬁgﬁ-%ﬁtg,S?%p%s&gggpigﬁent that the
di st ance i". and.L, ..t be in the ove_rang and so in_ _.general..the shape
of “roanOer CSRkBE 8 FEARAGH I T ek prer it o1 SES TR v S66R B & T ot r ude
in an arc Ehage may be a shape which is substantiallg triangglar. O course
t he abB%é P&n ine-5F9§g41%£%ﬁ939?%1qqi%ﬂﬁu?%?pghaﬁe,rﬁﬁeép Shape, a
trapezoj dal shape, or another arbitrary shape. In optical information

recor dFigPRedPa 6POLRIES Eiveritidory tdE third invention), the conditions for
the distances Lin and Lout of 0.40 p.m<_Lin < 0.80 mand 0.40 m <_ Lout

15 0.80 Marg o5k ca30 ihHtrrdha i Hidackd oy Shat ea ob el aaet kiglindingi dent on

| and pre-pits is satisfactory on the land pre-pit outside and inside, a

clear (apd p gaﬂiﬁn%EQEQBnQQ”éﬁ%‘38§§§E?B&§iﬁgrtbﬁé dié??ﬁc%%gﬁﬁieﬁﬂ9 even

when a recor pit exists near the pre-pit, the effect on'the RF
signal _can be_r Buced. urther, %he | an re-pit signal _can Qe optim zed
wi t houbeutb® na-g NE 'h‘fl‘buec[l'CBe H (S ERouE £ ahrscor 8 d“BpfFEal
dept h, and dependin% on the deposited filmstate, w thout
set, so that the diffraction state of laser light incident on
land pre-pits is satisfactory on the land pre-pit outside and
inside, a clear land pre-pit signal can be obtained using this

laser light, and even when a recorded pit exists near the land

pre-pit, the effect on the RF signal can be reduced.

Further, the land pre-pit signal can be optimized without
being greatly influenced by differences in unrecorded optical
depth, and depending on the deposited film state, without

greatly affecting the RF signal.

In this way, the RF fluctuation amount during
reproduction can be stabilized at approximately 1%, the land
pre-pit AR can be maintained at 15% or higher, readout errors
for RF signals and land pre-pits can be avoided, and necessary
sector information can be reliakly obtained even from DVD-R

discs at high densities and high speeds.

Next, this invention (the fourth invention) is optical
information recording media which, focusing on the arc shape
of meandering land pre-pits, the disc radial-direction inside

protruding length on the inside of the arc and the radial-
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greatly affecting the RF signal. In this way, the RF fluctuation anrgil 2006
during reproduction can be stabilized at approximately 1% the | and

pre-pit AR can be maintained at 15%or higher, readout errors for RF

si gnal g; {8 RES1BEL 5o R nRVAIdRLL Al NECESSREYdeSBEt @hel BfQr MaLi ON
can be reliably obtained even from DVD'R discs at high densities and high
Speedéﬁaé\le\%(tt éﬁﬁukﬁ}é%”gb%t(ﬂa'%% fy URHldHW{-EE'P@} £ Qpék‘éakookf%f orrmation
recor di ng redi & Whi G , focusing on the arc shape of meanderrng | and

pr e- pi e. disc radial-directi i nsi de t L ngQcl t t i nsi de
of thegrgcrici%h% 4”?1% nglsaltmlgrh }681@52 %B%gﬁrg%?l%%g%u gi ggppgtgrgtf ilg%(f;”l engt h
on theﬁpu:[_sjflg, of _the_ar o ha_§e a transju eon;[ Substrat e_on,_whi CE are forned
a predt'bove-taht f%ﬁaLﬁ%éﬁp#fg i'n PR 19SS on 6t ¥ heY PR bdtof 2 e pregr oove,
an optical. recording. layer provided on this substrate, and enablin

Fecor TP LYY cEFaTAGET GHt *ShRA 4 gHE Vet 1961 | gL PRy eF S pREGEARE on this
optical recording layer and which reflects the above recordln% light, and
whi ch EhebT RICYEERFAdPRgEIRY PPradRdt iIFGF R INE hk? ¥dbvend et 8lng i ght of

t he above optical recording |ayer through the above substrate, of

i nf or e § b whi e caore reagreptidcdlUgRt + mnbpthkar enapbefmati on recording
nmedia is characterized in that the above |and pre-pits are continuous al ong

t he abereoptiee® oove andadpasteadeiith tthe radfive weeedinn dighheodbove

substrate in an arc shape, and that, if the inside protrusion length in the
the above optical recording layer through the above substrate,

of information which can be read optically; the optical
information recording media is characterized in that the above
land pre-pits are continuous along the above pregroove and
protrude in the radial direction of the above substrate in an
arc shape, and that, if the inside protrusion length in the
radial direction on the inside of the arc is Rj, and the

outside protrusion length in the radial direction on the

outside of the arc is Rout, then 0.120 pm £ Rj, £ 0.182 pum and

0.100 pm < Rout £ 0.250 pm.

IA

The above Ri, and Rgyit can be set such that 0.140 pm < Rjj,

0.173 pm and 0.100 pm = Roye < 0.192 pm.

The above Rj, and Reyt can be set such that Rin £ Rout-

IA

The above Rj, and Rgy: can be set such that 0.140 pm < Rjj,

0.156 pm and 0.156 pm < Roye £ 0.122 pm.

IA

The above Rjn and Rgue can be set such that 0.120 pm £ Rip

0.130 pm and 0.180 pum < Roye £ 0.244 pm.
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radial direction on the inside of the arc is Rin and the outside pyalilyshen
|l ength in the radial direction on the outside of the arc is Rout, then
0.120 m<_ Rin < 0.182 mand 0.100 m<_ Rout 5 0.250 }.gyn. The above Rin
and Rout can be set such_that 0.140 m<_Rn <_ 0.173 p.mand 0.100 m5 Rout
< 0.192 mWer BheveareAcAAGNRGGt tn o eetr &R imat LRFAt5iRodt The above
Rin and Rout can be set such that 0.140 m<_Rn 0.156 mand 0.156 m <_
Rout <thd.d92omiidbedapaoneiRi mhandnReuto mhad bet stet smchhé habo®el20 m5 Rin 5
0.130 mand 0.180 m_< Rout 5 0.244 m 19 5 JULY 2006 when the wavel engt h of

the ahove r&coLding beoBkti 80X /st ke ngeording depth in the unrecorded state
in the above pregroove can be set to X/8 to 275. The above opti cal

recording layer can conprise |ight absorbing material capable of absorbing
t he above rBooralboge bpghtall megptriddalg ilefyermetdrorcomeoise ngigbti a of this
invention (the fourth invention), for the inside protrusion length in the
radi alagh s gein@maenet heli napdelef otfhelarcxrRimy arite tdioveutscdedpnagt r usi on
length in the radial direction on the outside of the arc Rout, the val ues
0. 1201jymtd. R ., - 0.182 pmand 0.100 m<_ Rout <_ 0.250 mare set, so that
when a land pre-pit and a recorded pit

In optical information recording media of this invention
(the fourth invention), for the inside protrusion length in
the radial direction on the insidé of the arc Rj, and the
outside protrusion length in the radial direction on the

outside of the arc Rout, the values

0.120 pm £ Rijn, £ 0.182 pm and

0.100 pm < Royt < 0.250 pm

are set, so that when a’land pre-pit and a recorded pit
are adjacent, and/or when there is partial overlap, not only
is the outside protruding length Ryt of the land pre-pit
stipulated, but the inside protruding length Ri, is also
stipulated; hence the RF fluctuation during reproduction can
be stabilized at approximately 1%, the AR of land pre-pits 8
can be maintained at 15% or higher, readout errors for RF
signals and land pre-pits can be avoided, and necessary sector
information can be reliably obtained even from DVD-R discs at

high densities and high speeds.

RIEF DESCRIPTIO E TH AWIN
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are adj acent, and/or when there is partial overlap, not only is thgupythsicdde
protruding length Rout of the land pre-pit stipulated, but the inside
protruding length Ru is also stipulated; hence the RF fluctuation during

reproductiopjcany be ghabhhkzeddab1apRy axidtRtwik¥s fheeARaohelmand pre-pits
8 can be maintained at 15% or higher, readout errors for RF signals and

I and p{}?e' PhtSi can PerayRbdedn 2RENEGeISHIEISLCUPIor i Hf oL pBET QA ean be
reliably obtained even fromDVD-R discs at high densities and ﬁlgh speeds.

BRI EF Sﬁﬂﬂi%ﬁgigﬁ'f(P‘Bé!\'c'\'@ﬁv%%_tﬁow_k\(a%{?ﬁﬁfi rdit§18p gnlarged plane

view show ng in enlargenment the optical information recording nedia 20 of a

first ganecly oF LhLs.hauention CHl oL inventi anly g Lo, partied! ar a

porti a nmeandering [an and a 56r crrcul ar spot 9S

fl rlight 9 i i ati v FlLg.g 2 .0SS- ' | vi f
por 1 g BT arRbr 2opPE 21°0F SAtC R ¢ 3 PEURE A bea ol ane viow -

illustrating the state of irradiation wwth laser light 9 (circular spot 95
of a land mpig-petiglaotrsapesekitdondli &ian & ar ged {pl @meoFi ewlahaw ng

anot her exanple of a land pre-pit of same (land pre-pit 30); Fig. 5 is an
enl ar gecb phanex vi ey shawi ng still another exanple of a land pre-pit of sane
(land pre-pit 31); Fig. 6 is an enl arged plane view show ng i n enl argenent

Fig. 3 is an enlarged plane view illustrating the state
of irradiation with laser light 9 (circular spot 9S) of a land

pre-pit 21 of same;

Fig. 4 is an enlarged plane view showing another example

of a land pre-pit of same (land pre-pit 30);

Fig. 5 is an enlarged plane view showing still another

example of a land pre-pit of same (land pre-pit 31);

Fig. 6 is an enlarged plane view showing in enlargement
the optical information recording media 40 of a second aspect
of this invention (second invention), and in particular a
portion of a meandering land pre-pit 21 and a portion of a

circular spot 9S of laser light 9 irradiating same;

Fig. 7 is an enlarged plane view for a case in which a
recorded pit 10 overlaps with a portion of a conventional

meandering land pre-pit 8;

Fig. 8 is an enlarged plane view for a case in which a
recorded pit 10 overlaps with a portion of a meandering land

pre-pit 21 of this invention (second invention);



the optical information recording nedia 40 of a second aspect of tay$Ly 2006
i nvention (second invention), and in particular a portion of a neandering
land pre-pit 21 and a portion of a circular spot 9S of laser light 9

i rradiatingpsgiiey Kisd-an dif) A&l B1O6E DLBNC KGO FASE d dmathi ch 2
recorded pit 10 overlaps wth a portion of a conventional neandering |and

pre-pithg oFt9cal ii%@%r%ﬂfé@%@é?@?n%i fUEEAT 58 CaSE It WY Cl g f ecor ded

pit 10 overfaps with a portion a meandering | an pre-pit 21 of this

| nvent .one ($ECORdauent | On): r 21, B ML 102000, 540, nOcis A, anliarged pl ane

vi ew showng~i n enlargenent ~the opfical [ hfornmafioh recording nedia 50 of a
third asggct of. this in(;nlio éthird Lnygng&on% and i@.p@{tigular a
portioﬂO 18“n8£n8eﬂ%%f zﬁﬁp?n -?§tpﬁi Bh p8 Pignpgf Ci% et ar spot 9S

of laser light 9 irradiating same; Fig._ 10 is an_enl arged plane view of a
portioﬁlBFugarnﬁBﬁ&egghéﬁ%QHHS elb??g89iﬁrfﬁglaﬁﬁpgaﬁgpﬁﬁornation recordi ng

media of a fourth aspect of this invention (fourth invention); Fig. 11 is a

graph show pggt heor elsatdroneofa AR d 0o Roné andwRbT BNpsaBonFicE a2 is a graph
showi ng the numerical range of RF signal fluctuations and the range over

whi ch AR3h8e19%y0N anld PHRI-dit SANEn ¥hé hoReuta 0N hire rhariizentdl cxdsngnd R ™
on the wvertical axis; Fig. 13 is a graph show ng the nunerical range of RF

media of a fourth aspect of this invention (fourth invention);

Fig. 11 is a graph showing the relation of AR to Ry and

Rip in same;

Fig. 12 is a graph showing the numerical range of RF
signal fluctuations and the range over which AR is 15% or
higher in same, with Requt on the horizontal axis and Rij, on the

vertical axis;

Fig. 13 is a graph showing the numerical range of RF
signal fluctuations and the range over which AR is 18% or
higher in same, with Rgy on the horizontal axis and Ri, on the

vertical axis;

Fig. 14 is a graph showing the numerical range of RF
signal fluctuations and the range over which AR is 18% or
higher in same, with Rg,x on the horizontal axis and Rij, on the

vertical axis;

Fig. 15 is a partial enlarged plane view of conventional
optical information recording media, and a graph of RF signals

and land pre-pit signals thereof;
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signal fluctuations and the range over which AR is 18% or higher igh@E?q%WS
with Rout on the horizontal axis and " on the vertical axis; Fig. iI's a
graph showi ng the nunerical range of RF signal fluctuations and the range
over which AR is % or_ higher in sane, wi.t h Rout oq.the [ tal axis
ond R onifle Ners chicharersptonay ikt AtEng Lamt B AR e o
conventional ~ optical information recording nedia, and a graph of RF signals
and | aRdSpré=pit signals thereof; 22 5 JULY 2006 Fig. 16 is a
cross-sectional viewalong line XVI-XVI in Fig. 15; Fig. 17 is a

cross-secti gagl. vi7ew AlongrdéneseM oV viBw El@nglIink GvIE8-ABIRA in
cross-sectional viewalong line XVIII-XVIIl in Fig. 15; Fig. 19 is a plane
view ofig chrscular land pre-pit 8 in same; Fig. 20 is a plane view of a
meandering land pre-pit 8 in sane; Fig. 21 is a graph showing the relation
between the RE signal fluctuation ambunt and RF readout errors, for
circular | &Ad.-pié pis 2 Siossapectipyal 29ipy algnaph isieowiVidd khe/TXel ati on
between the RE signal fluctuation anobunt and RF readout errors, for

in Fig. 15;

Fig. 19 is a plane view of a circular land pre-pit 8 in

same;

Fig. 20 is a plane view of a meandering land pre-pit 8 in

same;,

Fig. 21 is a graph showing the relation between the RF
signal fluctuation amount and RF readout errors, for circular

land pre-pits 8 in same;

Fig. 22 is a graph showing the relation between the RF
signal fluctuation amount and RF readout errors, for

meandering land pre-pits 8 in same;

Fig. 23 is a graph of the RF signals (3T pit signals) and
land pre-pit signals when the unrecorded optical depth is
approximately A/5.8 in same; and,

Fig. 24 is a graph of the RF signals (3T pit signals) and
land pre-pit signals when the unrecorded optical depth is

approximately A/6.2 in same.
M R_CARRYIN _THE INVENTION

Next, the optical information recording media 20 of a

first aspect of this invention (first invention) is explained
23



meandering land pre-pits 8 in sane; Fig. 23 is a graph of the RF signalysodT
pit signals) and land pre-pit signals when the unrecorded optical depth is
approximately X/5.8 in sane; and, Fig. 24 is a graph of the RF signals (3T

pit si | nd-; 4 and prespi { gnaks netRe gunr ! td - this
appr oxLRetal 5w 62 1 Baer beSTIOLE FOR ERRre NG GUT THE T NVENT] O Rext

th ti l. infar.mat.i I | fi t t t hi

| nvent PO PTTet Tt | BT e al o ok J2318" FORY 208 ks e on Fig. 1

th h Fig. 3. In.the follow I tion, ti i, t ti

n Figle8 B GEoi I G 20 T51aTE0 TooLHASHr FOF SATard et et the same
synbol s, ang det ai | ed dgscr!ﬁ%ions thereof,?redonipted._Fig. 1is an

enl ar g8GtalaRE ASSH SHUWI HYE | ehfaf gehenP™th&%opti cal information

recording media 20 and in particular a portion of a neandering |land pre-pit

21 and a portiigQn 10fi A arCiditd BgedPPLafS ofelastbwlinghti 9 dratiahémg same;
the Gaussian energy distribution of the circular spot 9S of laser |light 9

is al sehshewricA3 sShEwWrndt 8. rdeodl A§dmBEgaPRl 2hd S Yamd dma portion
of the pregroove 6 in an arc shape, protruding outward in the radial

di rect ;aRQbnt be APhiccalad M Q4 MELhQN Feceidi g aABdia 20t A and pre-pit 21
is delineated by the inside protruding
circular spot 9S of laser light 9 irradiating same; the

Gaussian energy distribution of the circular spot 95 of laser

light 9 is also shown.

As shown in Fig. 1, a land pre-pit 21 is formed in a
portion of the pregroove 6 in an arc shape, protruding outward
in the radial direction of the optical information recording

media 20.

A land pre-pit 21 is delineated by the inside protruding
portion 23 which extends in substantially a triangular shape
from the pair of inside edge portions 22 on the left and right
in the figure, and by the outside protruding portion 25 which
extends in substantially a triangular shape from the outside
edge portions 24, and is formed so as to protrude in
substantially a triangular shape on the side of the land 7
from the pregroove & on the outside circumference in the

radial direction of the optical information recording media 20.

Substantially an isosceles triangle is formed between the

most prominently protruding edge portion 26 on the inside of
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portion 23 which extends in substantially a triangular shape fron1%HUiYgghg
of inside edge portions 22 on the left and right 1in the figure, and by the
outside protruding portion 25 which extends in substantially a triangular

shape - ut.si | ons-, 24 nd, Ls..tor trude in
Subst ant Al Ty S P e e AR LR e ok PR B P e B
pr egrogve, 6 an ?Be outside circunference in the radial direction of the
optica?ofﬁ%8rna i’on recording nedia 20. Substantially an isosceles triangle
is formed between the nost prom nently protrudi ng edge portion 26 on the

i nside of 24ubsibhYi2006 tdre iswsscel psot riudhgyepast forn2dl et wden pehie of

i nsi de edge portions 22. Substantially an isosceles triangle is forned

bet weefotbeprBRshePrafi REH M 94 r el 8gpedaeoporti oR 2heomuthel dwtsi de of
the outside protruding portion 25 and the pair of outside edge portions 24.

O coutge, ohih8ikBsipde thretirili e Poshi 99 23dapHeoPhsirder RhelSikd nqeortion
25 can be desi gned based on the shapes of arbitrary curves. Other portions
of the,gptigak baformation recording nedia 20 are simlar to those of the
optica? information recording nedia 1 shown in Fig. 15 through Fig. 18. The
di stance between the two inside edge portions 22 of the inside triangular
shape of thefl grdrpee- pine 2ngide jproThed ngt apEEipat 8eANCheUtfo dsut si de

edge portions 24 of
protruding portion 25 can be designed based on the shapes of

arbitrary curves.

Other portions of the optical information recording media
20 are similar to those of the optical information recording

media 1 shown in Fig. 15 through Fig. 18.

The distance between the two inside edge portions 22 of

the inside triangular shape of the land pre-pit 21 is Ljj.

The distance between the two outside edge portions 24 of

the outside triangular shape of the land pre-pit 21 is Lout-

Fig. 2 is a vertical cross-sectional view of the land
pre-pit 21, and as shown in the figure, the inside wall of the
land pre-pit 21 in the substraté 2 has an inclination angle G
of 40 to 80°, and the above distances L;i, and Loyt are defined
as the width at one-half the depth D of the land pre-pit 21

(the half-maximum width) .

If the wavelength of the laser light 9 is XA, then for
design conditions in which the optical depth in the unrecorded

state in the pregroove 6 is from A/8 to A/5 and the track
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the outside triangular shape of the land pre-pit 21 is Lout. Fig. 2 lﬁhfﬁgm
vertical cross-sectional view of the land pre-pit 21, and as shown

figure, the inside wall of the Iland pre-pit 21 in the substrate 2 has an
inclination angle G of 40 to 80, and the ab ve distances Lin and Lout are
def i ne®itgd GRS R S e h%l%StﬁéoaeBtH Dtef O tﬁg Fhd Pr%e-437921  (the
hal f - maxi mum wi dth). If the wavelength of the laser light 9 is 2., then for
desi gnpeengiittisor?dl iaf Wiich ihdrecnpiprabrdepthhi ihiele tiver eooridésl edgate in the
pregroove 6 is fromk/8 to X/5 and the track 25 5 JULY 2006 pitch of the
pregropwetbons 220mD.the tim9i @5 prothedliagdpopreopi 28 2hdfthdi s i nvention
are such that the inside edge portions 22 of the inside protruding portion

23 and diuhe i deutesiqde prdgel qros t2 onst 2dhef otiheidet pirde ruddtrrqudiowg: poit 2 ®&n 25
of a land pre-pit 21 are positioned within the range of the spot dianeter

E2 whi ¢lf iaS 1h@l bre2- s tioreed pbei Cavsstanitanar ghedirsingdu £ ormof the
circular spot 9S of the laser light 9, where e is the base of natura

| ogari heg @RI MBIEIVhiZh 723 - tha oyBerpyer dsn bherdbstaneesdd " and Lout
of land pre-pits 21 are nade smaller than the spot diameter E2 in the

eff ect 'e\ﬁ%rgﬁ;”?ﬁ@krﬁ%?ﬂﬁo%ﬁhtﬁé &Dﬁc&igg QBBE' 98 Qfr the Ciaa%se%fapl(?g@rgy

di stributi of the circular spot 9S l aser |ight 9. Further

f bl t, d th th
preferahl grthal o Wd fesnest S thebar 108581 RhiS Zhpdgatiere i th the

2.72).

In other words, the distances L;, and Lgut Qf land pre-pits
21 are made smaller than the spot diameter E2 in the effective
energy range, which is the 1/e? portion of the Gaussian energy

distribution of the circular spot 9S of laser light 9.

Further, it is preferable that, with respect to the land
pre-pits 21, together with the inside edge portions 22 and
outside edge portions 24, the most prominently protruding
inside edge portion 26 of the inside protruding portion 23 and
the most prcominently protruding outside edge portion 27 of the
outside protruding portion 25 be positioned within the spot
diameter E2 of the 1/e®? portion of the Gaussian energy

distribution of the circular spot S$S of laser light 9.

It is still more preferable that the inside edge portions
22 and outside edge portions 24 of land pre-pits 21, and also
the most prominently protruding inside edge portion 26 and the
most prominently protruding outside edge portion 27 be

positioned within the range of the spot diameter E1 of the 1/e
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outsi de edge portions 24, the nost prominently protruding inside edg8y 2006
portion 26 of the inside protruding portion 23 and the nost prom nently
protrudi ng outside edge portion 27 of the outside protruding portion 25 be
positioned within the spot . dianeter 5%.0{ tge 1/ e2 Eor%ion.of t he Gaussi an
ener gyPOBF PP Bt it FPRUTFRF Tt rTuFEFY sPoE t88PBF PEsEF ENGhtS . CH13F s stil |
nore preferable that the inside edge portions 22 and outside edge portions
24 of $RAH PPecpi teser, ldfhfal%o the nost pronminently protruding inside
edge portion 26 and the nobst prom nently protrudi ng outside edge portion 27

be positiongdeWelli itdri@ et Ofnd e SPOhgdi aABE BheEbiol the He 26 5 JULY
2006 portion of the Gaussi an energy dlstrl%utlon of the circular spot 9S of

| aser %%gggigne}éh%%@ﬁncoahvée% lo regndert pgyh gpdspre- Rist s rfe ot

posi ti wthin the range of the circular spot 9S, but a portion extends

si ti Bried f he eirellar spot 9S. but a' | ext en
cdge pRPTroRE ¥ ERR D R B Tat 888 98 Ther b TP nsd i dnbd S0 as

t : .toward _t.h te iti f t i I t 9S, of

0 onUFT PR LML SO0 o o U gne o Lhec e stk A9t dgrer
fi d.in thi ,_int ity diff d to diff ti fol

cont | he8 LRt B i D L LI stgnces, due, Lo, 0Ll Hbaulon of Taser

detection of |and pre- pits 21 can be ipproved s that | and pre-pit_signals
can betNBbEaNRET: PRFIAdEn i ,tQ?KF%ﬁ?%£$roﬁp?? g?gﬁil%aéﬁﬁ ¢ Feduted,

In optical information recording media 20 having land
pre-pits 21 configured in this way, intensity differences due
to diffraction of laser light at the land pre-pit portions 21
can be made clear and the accuracy of detection of land pre-
pits 21 can be improved so that land pre-pit signals can be
obtained; in addition, the effect on RF signals can be reduced,

and fluctuations therein can be held below a prescribed level.

Fig. 3 i1s an enlarged plane view illustrating the state
of irradiation with laser light 9 (circular spot 9S) of a land
pre-pit 21. When directing the circular spot 9S8 of the laser
light S onto a land pre-pit 21 to obtain a signal from the
land pre-pit 21, diffraction of the laser light 9 by the land
pre-pit 21 results in a clear difference above and below the
range of the circular spot 9S (in the spot upper range SA and
spot lower range 9B), enhancing. the detection accuracy, so
that even if the land pre-pit 21 is in proximity to a recorded

pit 10, the AR of the land pre-pit signal is maintained at 15%



and fluctuations therein can be held bel ow a prescribed level. Fig.sgis@h
enl arged plane viewillustrating the state of irradiation with IaserlTight
9 (circular spot 9S) of a land pre-pit 21. Wien directing the circular spot

9S of éP%i@ﬁ@& ahlgHe A AH @ Brd 2ndh pE eaPbiacd, t QrobtaikRears idnfromthe
| and pre-pit 21, diffraction of the laser light 9 by the land pre-pit 21

resultﬂietaaﬁh%ﬂr afidhffr &NGe abaye and, bed ow f,ll?gn fange of the circular
spot 95 ?ln t he spot upper range 9A and spot |[ower range 9B), enhancing.

the detection accuracy, so that even if the land pre-pit 21 is in proximty
to a recordedrtpet,10.f hd Rl afratielly ahll p3 ePpfitspgadl wiishdmi rithe ned at
15% 2 7 5 JULY 2006 or higher and readout errors are avoided, while the RF
si gnal cftroct aat sppta®suntt dare beadwst d ight €%s than d8gubumeheér isf a | and
pre-pit 21 is positioned within the circular spot 9S of the laser light 9,
t hen agpsisipest depenpdss kire tependitng of the sépbeiovédt feladepesidrad filmin
this portion without being greatly affected by differences in the

unr ecopdeei Rt e ahodeptriing e dtange f Tom d 8o 0d Xt BeaBfcew tilouhgreat |y
affecting the RF signal, so that optim zation 1s possible. In this

af fect ng t! s D dnthis
T R e e R e R R i O e

OB R A 8 kDO B0 st thoag vk v

is possible.

In this invention, if land pre-pits 21 are positioned
within the circular spot 9S of the laser light 9, the shape of

the land pre-pits 21 can be chosen arbitrarily.

For example, Fig. 4 is an enlarged plane view showing
another example of a land pre-pit (land pre-pit 30); this land
pre-pit 30 protrudes in an arc shape in the outward radial
direction of the optical information recording media 20, and
the inside edge portions 22 and most prominently protruding
inside edge portion 26 of the inside protruding portion 23, as
well as the outside edge portions 24 and most prominently
protruding outside edge portion 27 of the outside protruding
portion 25, are positioned within the range of the circular
spot 9S.

Fig. 5 is an enlarged plane view showing still another
example of a land pre-pit (land pre-pit 31); this land pre-pit
31 protrudes in a trapezoidal shape in the outward radial

direction of the optical information reccrding media 20, and
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pre-pit 30 protrudes in an arc shape in the outward radial directifj&fihde
optical information recording nedia 20, and the inside edge portions 22 and
nost promnently protruding inside edge portion 26 of the inside protruding

porti oph@3indsdeWebhecapdrite il sideredgro PO bronsnd4tand prestr yaliag nent |y
protrudi ng outside edge portion 27 of the outside protruding portion 25,

are poshtigaeddqyit Borttike rangs afnd hensideupast r6Bhg98oritlii®n 23,5 AN
enl arged pl ane view showing still another exanple of a land pre-pit (land

pre-pife8l) ast Phe bandiRle-Ride Pt UteSaha Aoktapespiidalntshape in the
outward radial direction of the optical information recording rmedia 20, and

he. Lo : e | it
28 5 J Xt?QQ?néi ngtgg'd%]? eﬁé%eip%gnl@dﬂ&f'%?Zoﬁ.nm‘_jhggéhtgﬁl@zg{i%;tr%o\?LVrechtr“ 'ng

i nsi de edge por e protrudi ng portion S as the
out si de e portigns 24 and nost pr.qmnently r ot rudi t si de edge
portid%ogeg%? ?%é 5st§€l%POQ%ﬁﬁ¢%f %ﬁw%ﬁ%nrigggan %ggi%igﬁg Wi thin the
range of thg circular spot 9S. Next, the optical information recording
medi a °bf A" second aspect of the invention (second invention) is
expl ai ned, based on Fig. 6 through Fig. 8. Fig. 6 is an enlarged plane vi ew
show ng i n eakar gerenpttike lopn fadmd thf i nbétondi egondung maedicx 40, and in
particular a portion of a nmeandering land pre-pit 21 and a portion of a

circul aecspat afpeot basend iightertiid atdatdm@ iheeAedbA) is explained,

based on Fig. 6 through Fig. 8.

Fig. 6 is an enlarged plane view showing in enlargement
the optical information recording media 40, and in particular
a portion of a meandering land pre-pit 21 and a portion of a

circular spot 9S of laser light 9 irradiating the media.

As shown in Fig. 6, in the optical information recording
media 40, similarly to the optical information recording media
20 of the first invention (Fig. 1), land pre-pits 21 are
formed in a portion of the pregroove 6 to protrude in an arc
shape in the radial direction on the outer circumference side

of the optical information recording media 40.

In this invention (the second invention), when the
wavelength of the laser light 9 is A, then for design
conditions in which the optical depth in the unrecorded state

in the pregroove 6 is from A/8 to A/5 and the track pitch of

the pregroove 6 is from 0.70 to 0.85 pm, the land pre-pits 21

of this invention are such that the distances L;, and Ly range

between the shortest pit length, 3T, to twice this length (6T).
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As shown in Fig. 6, in the optical information recording mnedia 40, ULY 200
simlarly to the optical information recording nedia 20 of the firdd 6
invention (Fig. 1), land pre-pits 21 are forned in a portion of the

bregroove 64,0 QLT ude Jn an ALg, shape. i nehheqradial i nectign on the

outer circunférencé side e optical Information recording medf& 40. In

this ipvention (the second inv ion) n the wavel ength of the |aser

| i ght eiénlghﬁhéﬁqﬁﬁ %%%?gﬁ'?gén%?t?bgg?in whi ch the optical depth in the

unrecorded state in the pregroove 6 is fromX/ 8 to X./5 and the track pitch
of the pregneove i iis fgmadr A0 ¢ ot Ka 85t ipa di beahard Lpf e>pii1s 2he of this

i nvention are such that the distances L" and LOUt range between the

short eghingiet fhr@RQIT, tIT,4T,0 dvd GRot i Sréeagibl((63x1129 SnlUh¥ 2Q006,durt her,

it is preferable that the distances Li" and Lout be in the range from 3. 36T

to 5. 22FonASasT ttd S .preferable that the distance L" be in the range from

3T to 4T, and nore preferably still, in the range from 3.36T to 3. 73T.

Also, it is preferable that the distance Lout be in the range from4T to

6T, and nor 8lgpref ditatilsy staferable tHeak ablye dipbaNge8biuct He5 172 theEven when,

in optical information recording nmedia 40 having such land pre-pits 21, a

| and prengiet £2omovdr Itap$ T tdnd aneee apebe piPl¥0sthy lpmiint &hei m@ndee shape

and size of the recorded pit 10 at the necessary |level the effect on the RF
from 4.85T tco 5.22T.

Even when, in optical information recording media 40
having such land pre-pits 21, a land pre-pit 21 overlaps with
a recorded pit 10, by maintaining the shape and size of the
recorded pit 10 at the necessary level the effect on the RF
signal is reduced and the fluctuation amount can be held
within a prescribed range; in addition, the accuracy of
detection of land pre-pits 21 can be improved, and land pre-

pit signals can be obtained.

Fig. 7 is an enlarged plane view for a case in which a
recorded pit 10 overlaps with a portion of a conventional
meandering land pre-pit 8, and Fig. 8 is an enlarged plane
view for a case in which a recorded pit 10 overlaps with a
portion of a meandering land pre-pit 8 of this invention,
showing in particular the state in which the laser light 9 is

slightly shifted to the disc radial-directicn center side

(detracking).

As is shown in Fig. 7 and Fig. 8, tracking of the laser

light 9 ideally should involve movement of the center 9C along
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signal is reduced and the fluctuation amount can be held wthin a 5;ypLy 2006

prescri bed
21 can be i

enl ar gedepl
portion of

enl ar ged pl
portion of
partlcg

disc ra |aI

range; in addition, the accuracy of detection of land pre-pits
nproved, and land pre- pit signals can be obtained. Fig. 7 is an

cane et awdore@ easené npwbeboae wecoided rpidcthth vivey) aps with a
a conventional nmeandering |and pre-pit 8, and Fig. 8 is an

r@i® g (?@@Jé”afbcﬁﬁ@réﬁséﬂ'Cbha ceeeededPidr KhoOVvessaps with a
a nmeandering land pre-pit 8 of this invention, showing in

bt ged%waecég" Mrﬁhtﬂgecéﬁ§@E hhﬁ@t 6% 'osf Hd %Eé@’réé‘\'zét@d to the

irection center sid (detracki ng) I's shown in Fig. 7 and

Fig. 8, hr@géo@%ég %ﬂ?%sfﬁfﬁ?§o%%h 80&988||y should i nvol ve novenent of

t he center

al ong center line 6C of the pregroove 6;

but in actuality, as recording speeds are increased, the center 9C of the
| aser |i gh®&s9 sthewinaties HFirgom T hewlcent éandi pee6Ciaf t8hé1qomagxrocnnec 6, and

recorded pi

ts 10 may be recorded. As shown in Fig. 7, when |land pre-pits 8

have ashape, sBkape,reasila reSutcobaehoeonachfienheoflanie 1 and tié o t he
center portion of a recorded pit 10, the normal, that is to say designed,
shape aa@tsirz@oaft ildie gfecorsesopiédcanpol obethebhairied,, anthta sattsfactory
RF signal cannot be obtai ned upon reproduction, so that there is a high
pr obabishiyt Weefi gheadowha Ry ra$. s Thé Sokendeney cbgdpiopiteMarinbt hee case of

recorded
obta

ined, and a satisfactory RF signal cannot be obtained upon

reproduction, so that there is a high probability of readout

erro

pits

land

rs. This tendency is prominent in the case of recorded

10 which are shorter than 3T or similar.

On the other hand, as shown in Fig. 8, in the case of the

pre-pits 21 of this invention the distances Li, and Loyt

are within the range 3T to 6T. Hence in the example shown,

the inside edge portions 22 of the inside protruding portion

23 in particular are positioned closer to each other than in

the case of conventional arc-shape land pre-pits 8, so that

the area of encroachment of the land 7 (inside protruding

portion 23) on the portion of the recorded pit 10 is smaller

than

size

in the prior art, and the effect exerted on the shape and

of the recorded pit 10 can be reduced.

Moreover, readout errors occur less readily during

reproduction even when detracking of the laser light 9 occurs.

spot

If a land pre-pit 21 is positioned within the circular

9S of the laser light 9, then adjustment is possible
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pits 10 which are shorter than 3T or simlar. On the other hand, as ghQWged N
Fig. 8 in the case of the land pre-pits 21 of this invention the distances
Li" and Lont are within the range 3T to 6T. Hence in the exanple shown,

the ingidenadae RO tiHNS 22 Ofo £ hend ngbgdespeetr ¢di Rg iRORHIAN pA3 idh
particular are "positioned closer to each other than in the case of

convent ol ShARs d AN, PIer 9l 8aBoysQ: Elakenkthe arediel encroachment of

the la inside protruding portion 23) on the portion of the recorded

it 10 is smaller than.n, th rior. art, and_the effect exerted, on the
ghape HﬁﬁeCQFQEdOPHHW§QHeégﬂH§Hpb?ttﬁ% E%ﬂgﬁefF88ugéh.% ?é vérd r eadout

errors occur |ess readiig during reproduction_even when detracking of the

| aser Wighrug gceartd.y 19f fedtahed prlee pRE 219n3lposet thaEd OBtz atieori r cul ar
spot 9S of the laser light 9, then adjustnent is possible 31 5 JULY 2006
dependiiagposstibéest ate of the deposited filmin this portion wthout being
greatly affected by differences in the unrecorded optical depth in the

range from Keelo e nd o thougrently. alleating Lhe e SLonal, po that

optim zation "i'$ poSSi e opticalin nre di a of
a third_ _aspect thi,s inventio 1héthird inventi n% i s_expl.ai ned, based on
o oRSRRER 6 End GRUE Y bl LrbL U chr SR RARE, | A RMEI RS RARE bt | cal
infornatign re%ording medi a 50, and in particul ar
4 on Fig. .
Fig. 9 is an enlarged plane view showing in enlargement
the optical information recording media 50, and in particular
a portion of a meandering land pre-pit 21 and a portion of a

circular spot 9S of laser light 9 irradiating this pre-pit.

As shown in Fig. 9, in the optical information recording
media 50, similarly to the optical information recording media
20 of the first invention (Fig. 1) and the optical information
recording media 40 of the second invention (Fig. 6), land pre-
pits 21 are formed in a portion of the pregroove 6, protruding
in an arc shape in the radial direction on the outer
circumference side of the optical information recording media

50.

In this invention (the third invention), when the
wavelength of the laser light 9 is A, then for design
conditions in which the optical depth in the unrecorded state -

in the pregrocve 6 is from A/8 to A/5 and the track pitch of

the pregroove 6 is from 0.70 to 0.85 pm, the land pre-pits 21
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a portion of a neandering land pre-pit 21 and a portion of a <circ
9S of laser light 9 irradiating this pre-pit. As shown in Fig. 9, E%ﬂhﬁ%ﬁ&§
optical information recording mnedia 50, simlarly to the opti cal
information recording nmedia 20 of the flrst invention (Fig. 1) and the

opti caPti Bk &P MARVER 108 TR iy HediR U0 of V1R Sebond Ondéntion 3T g. 6),

| and pre- pits 21 are fornmed in a portion of the pregroove 6, protruding in
an arco shapeni® the kadigb direction on the outer circunference side of the
optical information recording nedia 50. I'n this invention (the third
invention), when the wavelength of the laser light 9 is X, then for design
conditions In whi phlmetfleeadptd dalatdept4dd ipmtheluncebobledmstatie O .63 hen
pregroove 6 is frontJ/8 to /S and the track pitch of the pregroove 6 is
from O, 70 to. 0 the land pre-pits 21. 32 5 JULY 2006 of this invention
are such That 8n%n1<- Lin < 0.80m and 0.40 pm<_ Lo"t 5 0.80 pm It
is preferable that 0.45 pm5 Lin 5 0.50 mand 0.65 pm 5 Lo"t 5 0.70 pm

That is, thenhhaside @@t@elwltdeor&g’)@ grthensnspder pret iHdiag portion 23
and outside edge portions 24 of the outside protruding portion 25 of these

| and Eo@tuéu@% gb%tilé(?lSith Qhed d/tiﬂshictleté?@?é apget bnkheschrcular spot 9S of

the Ilaser ligh In other words, by Ii ing the distances Lin and Lout.

the outside protruding portion 25 of these land pre-pits 21 are
positioned within the range of the circular spot 9S of the

laser light 9.

In other words, by limiting the distances Li; and Loy, the
land pre-pits 21 are positioned within the circular spot 9S of

the laser light 9.

Whereas conventional meandering land pre-pits are not
positioned within the range of the circular spot 9S, but a
portion extends outside, in the case of the land pre-pits 21
of this invention the inside edge portions 22 and outside edge
portions 24 thereof are positioned so as to converge toward

the center position of the circular spot 9S of laser light 9.

In optical information recording media 50 havinghland
pre-pits 21 configured in this way, intensity differences due
to diffraction of laser light at the land pre-pit portions 21
can be made clear and the accuracy of detection of land pre-
pits 21 can be improved so that land pre-pit signals can be
obtained; in addition, the effect on RF signals can be reduced,

and fluctuations therein can be held below a prescribed level.
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| and pre-pits 21 are positioned within the circular spot 9S of thes}{@S06
| ight 9. Wereas conventional neandering |l and pre-pits are not positioned
within the range of the circular spot 9S, but a portion extends outside, in

the case of shlle Land ey Pt saglar Bgt Bl shavetELan the side sdge porti ons

22 and out si gé portions ereof are positioned so as to converge

Lover d,; e centele RASILLON. ofpgbeoc] ol 9L SRR 980 1898E ] LAl 99 1

opticaﬂlln t'ion Tecor g ‘nmedi a aving re-pits 21T ‘configured

inthis intensity .di fferences due  to diffraction of laser light at the
| and pPgT%%? B8PFF6%§%§% %éﬂT%% ﬁ%%ef%PgaPrﬁﬁal?hzla&@uﬂ&%?%ﬂ Yet ection of
| and pre- pits 21 can he inproved, so.that |and pre-pi.t signals can be
obt i hEATTPR. ST (R IS TSct L b2 ke BgAAREEan Ao SHREEET hd
fluctuations therein can be hel d below a prescribed |level. 33 5 JULY 2006
That | §Xt@KBALI Ar&diREaF 2SS | Bhd precpPedr12ift ROFgsErT FW&M@%??Q@%P“
circular spot 9S), directing the circular spot 9S of the laser light 9 onto
t he | aREBCPracyi ES2LMRy YR @ thagnavenr bm the Land pre-pitt 2L ishe nargin
with respect to external disturbances is increased, and noreover the
det ect ipnpragémiaey tics a npreveded spit hdd, evba AR phethgndapcefpig-Ridtis in
proximty to a recorded pit 10, the AR of the land pre-pit signal is
mai Nt asngdaat 1s5%ramtsighet atndl yeadouhigheor sndr ecadveoitded romts lare he RF
signal fluctuation anbunt can be held to less than 1%

avoided, while the RF signal fluctuation amount can be held to

less than 1%.

Further, if a land pre-pit 21 is positioned within the
circular spot 9S of the laser light 9, then adjustment is
possible depending on the state of the deposited film in this
portion without being greatly affected by differences in the
unrecorded optical depth in the range from A/8 to A/5 and
without greatly affecting the RF signal, so that optimization

is possible.

Next, the optical information recording media 60 of a
fourth aspect of this invention (fourth invention) is

explained, based on Fig. 10 through Fig. 14.

Fig. 10 is an enlarged plane view of a portion of a
meandering land pre-pit 8 in the optical information recording
media 60. Land pre-pits 8 are formed in circular arc shapes
or elliptical arc shapes, similarly to those of the prior art

shown in Fig. 20, in portions of the pregroove 6 protruding in
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Further, if a land pre-pit 21 is positioned within the circular spoyy 3SRk
the laser light 9, then adjustnent is possible depending on the state of
the deposited filmin this portion without being greatly affected by

di fferencesd nphe Jracordeds ppLi cak deRtRehRet A8 deange dfom X48,10 XI5

and wthout greatly affecting the RF signal, so that optimzation is
possi ble. - t i info I ecordi i of fourth
aspectdgfeyﬁﬁgmiﬁggﬁ?ﬁ%ﬁﬁ€¢%%€¥hiﬁﬁégﬁgfgﬁ Fgcgg§g§§:ﬁgggjkéggd on Fig. 10
through Fig. 14. Fig. 10 is an enlarged plane view of a portion of a
meanderi ng [Tard pre- @ tldénd nptdepbpt 8cabk dafionrattiedn byeddrediings idedi a 60
Land pre-pits 8 are fornmed in circular arc shapes or elliptical arc shapes,
si m | aglry-tshatpeo g afi drhes prévteadingshowani arEi ghade, firorparid omsiof t he
pregroove 6 protruding in 34 5 JULY 2006 an arc shape on the outside

ci rcunber emea del derd Redde pasht abndi 6ecbhoanef 1klie apldi Galghtnfial maké on
recording nedia 60. That is, a land pre-pit 8 is delineated by the inside

ar c- shape uRer ineh 152 @y endi Higad na_@@—@h_ﬁp@hﬁ@@tﬁbﬂm6"4h%>&%irfdirpcﬁ imsige arc
edge portions 61 on the left and right in the figure and by the outside

ar c- shape ROLPOT o efending; 48 APc-8hepehangel pBMlike OWSi de,@r £5shape
edge portions 63, and is forned protruding in"a circular arc shape on the

out si dg g rfltC WHRNRNEG FI ¢ d Neiheuladi akcdkngpli 8R ehet ReceptdLal
i nformation recordi ng medi a 60.
circumference side in the radial direction of the optical

information recording media 60.

The inside arc-shape portion 62 and cutside arc-shape
portion 64 are both based on an elliptical arc shape, and are
formed in arc shapes by selecting the curve of a portion of an
ellipse. Of course, similarly to the first through third
inventions, the inside arc-shape portion 62 and outside arc-
shape portion 64 can be designed based on a triangular shape,
arc shape, trapezoidal shape, or other arbitrary shape or

arbitrary curve.

As in the first through third inventions, the other
portions of the optical information recording media 60 are
similar to those of the optical information recording media 1

shown in Fig. 15 through Fig. 18.

The inside protrusion length in the radial direction on
the arc inner side of a land pre-pit 8 (the distance from the
additional line connecting the inside arc shape edge portions

61 on both sides to the additional line tangent to the inside

W
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The inside arc-shape portion 62 and outside arc-shape portion 64 agﬁl,L % 6
based on an elliptical arc shape, and are forned in arc shapes by selectling
the curve of a portion of an ellipse. O course, simlarly to the first

through thihdpel BYeRLi-ENS2 the dmsifesarsrshapenpoyt beBt82qand out side arc-
shape portion 64 can be designed based on a triangul ar shape, = arc shape,

t rapezgﬁgekoﬁh@@eog%h%t REIr AR £ T&FY SPaPRe Ol ns8BRI BEBLYNGWEY &0 ASi 4R the
first rough third inventions, the other portions of the optical
inforng&}ogsrgcording media 60 are simlar to those of the optical
information retording media 1 shown in Fig. 15 through Fig. 18. The inside
protrusion length in the radial direction on the arc inner side of a | and
pre-pit 8 (The dustadee pmodmushieon adehigilonat theerednpéctiimgcttheor nsi de arc
shape edge portions 61 on both sides to the additional |ine tangent to the
i nsi detBS &rdUb¥t2@06ialkc-ofhape fod tpoe- K2t a8 { beendsstpnem Hewrid ythe
protruding portion 65 of the circular arc of the inside arc-shape portion

62) isakditidheloutiskedeopmeidtusioniengitside thecr sdbpk dugecbicyt idhs t he
arc outer side of a land pre-pit 8 (the distance fromthe additional |ine

connecgngnt BetAULSHEE &lkC tFRARRIEUMOLROT L1 ORNS t H3geAtbebhtsiedes ti dde
additional line tangent to the outside arc-shape portion 64 at the nost

proni E@B&L ¥hBpet puditAgnPeat ixan t6f fodthep Lot 21 3r pret rhengut si de
ar c- shape

portion 66 of the circular arc of the outside arc-shape

portion 64) is Rgyt-

However, similarly to the land pre-pit 21 shown in Fig. 2,
the inner wall portion of a land pre-pit 8 in the substrate 2
has an inclination angle G of from 40 to 80°, and each of the
above additional lines is drawn at the width at one-half the
depth D of the land pre-pit 8 (the half-maximum widthj.

In this invention (the fourth invention), when the
wavelength of the laser light 9 is A, then for design
conditions in which the optical depth in the unrecorded state
in the pregroove 6 is from A/8 to A/5 and the track pitch of
the pregroove 6 is from 0.70 to 0.85 pum, it is preferable that
the land pre-pits 8 of this invention be such that 0.120 pum <
Rin £ 0.182 pm, and 0.100 pm < Reouye £ 0.250 pm. This is

explained below.

As stated above, in order to simultaneously reduce the RF

readout errors of recorded pits 10 and the readout errors of
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portion 64) is Ro"t. However, simlarly to the land pre-pit 21 shown i} fGhg-
2, the inner wall portion of a land pre-pit 8 in the substrate 2 has an
inclination angle G of from40 to 80, and each of the above additional

|ines i 5.dr gt che Wdih oo o falle e Bt s 0f L0 skand; prgspi t 8
hal f - maxi )

(the mw dth). In this invention (the fourth invention), when the

vavel engt b f . §Ne )|, a8l it s Xudhan, for deshoge saaditions in which

the optical”depth I'n the unrecorded state in the pregroove 6 is fromk/8 to
X. 15 a hegtr it f.. th egroove 6 i . t . it is
pr ef er{;%?}éfﬁat gl%?hgml %%&qﬁrléjglp?ct ser BCq%afroéf%esr%%/Ie%%ir%g gges(tj}g%o? artrg 0.120 m
5 Rn5 0.182 and 0,100 <_Rout_<; 0,250 film_This is_.explained

bel ow PASSsE at B hibgve, Y Grar ho STH Cacaty Feltca tre) R Madout
errors_of recorded pits ég and the readout errors of 36 5 JULY 2006 | and
pre- pi P8 B2HAEAL BRI 8Yi Ag *nEAnderdNRf 1 and pre-pits 8, the RF signal
fluctuation anmount nust be held to at least less than 1% and in addition

the charactggfgstigsiaf at Be NGB Pite &Geld@iohSort B8 AB RaNPladude
decrease rate index), nust be maintained at 15%or higher. Fig. 11 is a

graph ghowang ithe d8lad 1190 afe AR §@r 8OUR, aNdoe B not %éa&cﬂ}paé@@le%@ Ake

figure,nﬁout does not greatly affect AR, and the influence of Ri
dom natgs. + A $HeMichReFib@ rll avhenstbe figure of AR=15%is taken

As shown in Fig. 11, when the figure of AR=15% is taken
as a target, the value Rijp;=0.120 pm lies on the borderline of

optimal design conditions for land pre-pits 8.

This invention (the fourth invention) was devised by
discovering regularity between the design values for Rj, and
Rout (the meandering shape design values), the amount of RF
signal fluctuation, the AR (amplitude decrease rate index),
and other measured electrical signal values, and drawing
graphs with Ri, and Rout plotted on the vertical and horizontal

axes.

Fig. 12 is a graph showing the range cf RF signal
fluctuation amounts and the range over which the AR is 15% or
higher, plotting Rout on the horizontal axis and Rip, on the
vertical axis. Here, the range over which AR is 15% or higher
is indicated by an arrow on the Rj, axis, and RF signal
fluctuation amounts are indicated in percentages (%) for

regions delineated by arc-shape boundary lines.

9]
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as a target, the value Rin=0.120 mlies on the borderline of opti ”@{Ulﬁ%b@”
conditions for land pre-pits 8 This invention (the fourth invention) was
devi sed by discovering regularity between the design values for R " and

Rout (the ngandgpiiRgcehaps, desd Wpvadues)inthejampugt 9b REneSignale
fluctuation, the AR (anplitude decrease rate index), and other neasured
el ectrj 1 I I v Lar aw LLh " “t.plotted on
t he veér)\??%aﬁhggg ﬁ}oﬁ%i Z'Ag{f]tla q%a&e@%}?&ﬁggl?é gh%rggﬁoéﬁg\%i %lt egogtange of
RF signal . fluctuation anounts and the yange, over ich the AR I 5% or
hi ghe?ngFbg’P?ﬁg%%}JF,tPa&ﬁan?e or plc%20911{ aie iJsSaﬁdl BH EhBin ver 'i]égaa axis.
Here, the range over which AR is 15% or higher is indicated by an arrow on
t he Rifimaxhg, OabdOREmskKgRgl: <flouetwatimon anounts are indicated in
percentages (% for regions delineated by arc-shape boundary lines. 5 JULY
2006 As indicated by the oblique Iines in Fig. 12, the range over which the
AR is 15% ofShighereand fmee doshl ukle 34 Ul of L RF sPgndPStPiciv@dti®ons is 1%
or less is 0.120 mS Rin < 0.182 mand 0.100 pm<_ Rost < 0.250 m As is
cl ear Ry,em. E2@. pil, ancerFitgard@;indetdesvghugahBelSR, niB. b20 tthe when
targeting the value AR=15% is on the borderline of optinmal design

condi thOnge F PEnkaBd BRRiRIAS Bbsiphdkdheleieie £9ACce A8 bhatplihe AR may fall
bel ow 15% due to external disturbances arising fromthe specifications of
the land prerBi £$e8c8hcdye d A IO HELGHE dhdg BREEASe1ow 15% due to

external disturbances arising from the specifications of the

land pre-pits 8 or due to high recording speeds.

Fig. 13 shows a case in which the design margins are
expanded to stipulate that the AR be 18% or higher and that RF

signal fluctuation amounts be less than 0.7%.

Similarly to Fig. 12, Fig. 13 is a graph showing the
range of RF signal fluctuation amounts and the range over
which the AR is 18% or higher, plotting Rt on the horizontal

axis and Rj, on the vertical axis.
As indicated by the oblique lines in Fig. 13, the range
over which the AR is 18% or higher and the absolute value of

RF signal fluctuations is less than 0.7% is 0.140 pm £ Rj, <
0.173 pm and 0.100 pm < Roye < 0.192 pm.

Of the design range for Ri, and Rgye shown in Fig. 13, the
range in which the inside protruding length Rj, is greater than

the outside protruding length Rout (Rout<Rin) is difficult to

realize, considering the fabrication and moldability of the
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Fig. 13 shows a case in which the design margins are expanded to s{jRY Rb&
that the AR be 18% or higher and that RF signal fluctuation anbunts be |ess
than 0.7% Simlarly to Fig. 12, Fig. 13 is a graph showing the range of RF

si gnal oft uet vat heo rAHMUNS b idiehd angei SVer aMBi Rt BeaABeirs 18% or
hi gher, plotting Rout on the horizontal axis and Rin on the vertical axis.

As i ndig 06 19RlHique 1l Nes: i1k B ge rdBaptDELARPOR,  Q4eTaihi ch the AR
is 18%{):0§£§?8EZI’ an(% the:L ab53I ute vlal u£5e of aIl?F si gnal ffuct uaeﬁ\,gns is |less
than 0.7%is 0.140 m<_ R.n 0.17 m and, 0..100 Rout < 0.192 m O the
desi gn"?AHGRMf BPPRCF AR SRout” 'S’L#oéﬁgri"n Y. thgt 1g}lﬂi‘(arR‘“’rtange in which the

inside protruding length Rinis greater than the outside protruding |ength

Rout ( Rout <R ks digfifd; Qo et | ze3, cpNgi deki h ri j:qy, and
nmol dabi | i t)jﬂa?% %3'351?1%%5\%%06)6 opti cal injfl?)r é?lg% %e S%glhngs msci"l a 60 and

h for; riealjstd i 4 '
(e, StEeL.LboEe! B seplotacalis o) soltele gBle b B B0

maxi mum appr oxi matel'y f srm

13, Fig,. [ S_a,graph.show ng . r e F.sigpal _fluctuatiao nount s
and th‘gh%%ﬁg%ﬁgv‘érﬂ i%hil?ﬁ }[ghreg’ 1'{Egr’l 0 otré){ﬁl‘gh%?lf %ﬁ?o {lienéol%'zton%r? he
hori zont al ertical axis. As indicated by the oblique

g raltéi % and @r \Qenrthe y
lines #H ?i%. 1240 tHe }}ﬁge e whTth the AR is 18%or hi gher, the
absol ute value of RF signal fluctuations is less than 0.7% and in addition
Rinis. As indicated by the oblique lines in Fig. 14, the range
over which the AR is 18% or higher, the absolute value of RF

signal fluctuations is less than 0.7%, and in addition Rj, is

at maximum approximately 0.156 pum and Rijn<Rguyt, is 0.140 pm < Rj,

< 0.156 pm and 0.156 pm £ Roue £ 0.192 pm.

When the circular spot 9S of the laser light 9 deviates
from the center direction of the optical information recording
media 60 (disc) due to some external disturbance and is
shifted from recorded pits 10 and land pre-pits 8 (detracking),
the RF signal and land pre-pit signal are expected to
fluctuate according to the extent of this deviation; in order

to reduce insofar as possible the influence of this detracking,

it is preferable that 0.120 um < Rijp, < 0.130 pm and 0.180 um <
Rout £ 0.244 pm.

Thus in consideration of the ease of manufacturing,
including the fabrication or molding of the optical

information recording media 60 or stamper therefor, even under

conditions in which margins are reduced due to external
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at maxi mum approxi mately 0.156 mand Rin<_Rout, is 0.140 m<_ Rn §Ryhas M
and 0.156 m5 Root S 0.192 m When the circular spot 9S of the laser light 9
deviates fromthe center direction of the optical information recording

medi a @&&9%&%895} gh;}aiﬁlgﬂg}igj_ﬂﬁgg@%d d&é&b‘f@?ﬂ%g) gﬂd?he im3 bkt eaﬂﬁéir

recorded pits 1 p (detracki e RF signal and | and

PSRl st MIBSeLOL 0 Lyt e Eeor bR pc Bp e ent of S

devi at1on; er tor far as possi ence of this
detrackin it -Ls ef er.abl e t hat. 0. I ¥ .1 m.and 0. 180 m <_
Ront - & 59hmeth £ 3R T T S or® o™ FATEALE ST RaRiracEr T

i ncludjng the fabrication .or noldi the optical information recording
nedi a %@9%¥ps?ﬁﬁpghuf @F§F6FFSéVeﬁﬂg%§g§ S%%%%#?igﬁgmiﬁeﬁﬁggﬁiiﬁkﬁﬁw are
reduced due to external 39 5 JULY 2006 di sturbances during high-speed

record}%g, an optim zed design is possible which adequately satisfies
characteristics required for the land pre-pit 8 AR (anplitude decrease rate

i ndex) and fthyst HakoeRs n@f dhe Rk Signad i bk ompecerded PhigntG.onhhus
according to this invention (the first invention), the inside edge portions

and outsd de,edge pAL g@%tqfodsa%d RIgPi&s &igs POSEEEgREdoW Hiyy the
circular spot of the laser [light, which is either recording |ight or
reprodyedioneti ght: pod9eifiled A3 A Alfe A 1ILREEE OB GRNGRE IRAQ Har and

light, which is either recording light or reproduction light,

so that laser light diffraction can be made clear and the

accuracy of land pre-pit detection can be improved, readout

errors can be avoided through reduction in errors for both

land pre-pit signals and for RF signals, and the specific

shape of land pre-pits can be designed to accommodate high

optical information densities and high speeds.

Also, according to this invention (the second invention),
the distance L;, between the pair of inside edge portions and
the distance Lot between the pair of outside edge portions of
a land pre-pit are limited to the range 3T to 6T, so that the
effect on recorded pits of even slight deviations in the laser
light during recording or reproduction is reduced, errors can
be reduced and readout errors avoided for both land pre-pit
signals and for RF signals, and the specific shape of land
pre-pits can be designed to accommodate high optical

information densities and high speeds.
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accuracy of |land pre-pit detection can be inproved, readout er ror%ﬁ%rg, 66
avoi ded through reduction in errors for both Iland pre-pit signals and for
RF signals, and the specific shape of land pre-pits can be designed to
accommodat epRisgh Rt CBInd HOrimRE 4 opmplensi thesrapdehi gl speeds-; M)so,
according to this invention (the second invention), the distance L" between
the paj insi d d rtd e di out twee h ir of
out 5| 487055 Bagt s or i 1 Bre. Y AP T R F e G T P ange 17 To 6.
so that the effect on recorded pits of even sljght devjations in.the |aser
li ght B%r Fnfiy éc@r‘@iondj‘“brar}cg 'o‘bcﬁdfr?o% Tragt r%oiﬁcée Ry oPE LARSThé 1P8duced
and readout errors avoided for both land pre-pit signals and for RF

si gnal gifanacthensgedi fiec mpeclfar aand pPre-presreal bé desegidedn @f
acconmodat e high optical information densities and high speeds. 40 5 JULY
2006 Alsod pceopditisg e td sinpnasmnd oreXtdes tbéndbenveduicend) andiy setting
the conditions for the distances Li" and Lo"t of 0.40 pmLin S 0.80 pm and
0. 40 nrea86um etrhedsaserildeghtfodiddtriactarnd was-bet madgnalleamnand drhe
accuracy of detection of |land pre-pits can be inproved, errors can be
reducedrastgh@adouaner rores e idert fafaphotdf | paddppeeppl tsi gaal peand for RF
signals, and the specific shape of |land pre-pits can be designed to

accomiédat gnbhHgh copldcedindd¥tay Matdiorosiensi 1 i 51 afdat hbghdspeeds e A5
according to this invention (the fourth invention),

high speeds.

Also, according to this invention (the fourth invention),
by designing meandering land pre-pits so as to satisfy the

conditions regarding the inside protruding length R;, and

‘outside protruding length Rewt 0f 0.120 pm £ Riy, < 0.182 pum and

0.100 pm £ Rout £ 0.250 pm, RF signal fluctuatipn amounts can
be held to less than 1% and the land pre-pit signal AR can be
maintained at 15% or higher, readout errors can be avoided,
and the specific shape of land pre-pits can be designed to

accommodate high optical information densities and high speeds.
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by designing nmeandering land pre-pits so as to satisfy the conditiso{]ﬁﬂ 006
regarding the inside protruding length R;,, and outside protruding eng%ﬂ
Ro"t of 0.120 m<_ Ran < 0.182 pmand 0.100 pmS Ro"t S 0.250 m RF signal
fluctuation anmounts can be held to |l ess than 1% and the | and pre-pit signal
AR can be maintained at 15% or higher, readout errors can be avoided, and
the specific shape of land pre-pits can be designed to accomobdate high
opti cal popprnEtrion densiyiipes.sand hi gh speeds. 41 5 JULY 2006 EXPLANATI ON OF
SYMBOLS 1C0PTI CAL | NFORVATI ON RECORDI NG MEDI A (FIG 15 THROUGH FI G 18)
2TRANSLUCENT RATE e T ABPERBNG I BRO GRTICAL. REGIRRING LAYER)

4L1 GHT REFLECTI NG LAYER 5PROTECTI VE LAYER 6PRE E 6WAOBBLE ( UNDULATI ON)
OF PRE%%?LAND 8LAND PRE-PI T 9LASER LI GHT ( RECORDI NG

LI GHT, RE | ON LI GHT) 9SClI RCULAR SPOT OF LASER LI GHT 9( SPOT) 9ASPOT
UPPER RANGE OF LASER LI GHT 9 (SFI G 3) 9BSPOT LONER RANGE OF LASER LIGHT 9
(FIG 3)210 RECGHDERIPENT(FPESTRATEI G 8, FIG 15, FIG 18)

3 LIGHT ABSORBING LAYER (OPTICAL RECORDING LAYER)
4 LIGHT REFLECTING LAYER

5 PROTECTIVE LAYER

6 PREGROOVE

6W WOBBLE (UNDULATION) OF PREGROOVE 6

7 LAND
8 LAND PRE-PIT
9 LASER LIGHT (RECORDING LIGHT, REPRODUCTION LIGHT)

9s CIRCULAR SPOT OF LASER LIGHT 9 (SPOT)
oA SPOT UPPER RANGE OF LASER LIGHT 9 (FIG. 3)
9B SPOT LOWER RANGE OF LASER LIGHT 9 (FIG. 3)

10 RECORDED PIT (FIG. 7, FIG. 8, FIG. 15, FIG. 18)

11 FIRST INTERFACE BETWEEN SUBSTRATE 2 AND LIGHT ABSORBING
LAYER 3
12 SECOND INTERFACE BETWEEN LIGHT ABSORBING LAYER 3 AND

. LIGHT REFLECTING LAYER 4

13 THIRD INTERFACE BETWEEN LIGHT REFLECTING LAYER 4 AND
PROTECTIVE LAYER 5

20 OPTICAL INFORMATION RECORDING MEDIA (FIRST INVENTION,

FIRST ASPECT, FIG. 1)
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11 FI RST | NTERFACE BETWEEN SUBSTRATE 2 AND LI GHT ABSORBI NG LAYER 3 12
SECOND | NTERFACE BETWEEN LI GHT ABSORBI NG LAYER 3 AND LI GHT REFLECTY NGY 0ER
4 13 TH RD | NTERFACE BETWEEN LI GHT REFLECTI NG LAYER 4 AND PROTECTI VE LAYER
5 20 OPTI CAL | NFORVATI ON RECORDI NG MEDI A (FI RST | NVENTI ON, FI RST ASPECT,
FIG 1) 42 5 JULY 2006 21 MEANDERI NG LAND PRE-PIT 22 | NSI DE EDGE PORTI ON OF
I NSI DE PROTRUDI NG PORTI ON 23 23 | NSI DE PROTRUDI NG PORTI ON 24 QUTSI DE EDGE

PORTI ON OF OUTS DfnPRETRUDLNG RRELIEGY 25 25 OUTSI DE PROTRUDI NG PORTI ON 26
MOST PROMI NENTLY PROTRUDI NG I NSI DE EDGE PORTI ON OF | NSI DE  PROTRUDI NG

PROTRUDI A PORTTORP 55 R%%Bﬁﬁ@%ﬁ%‘@%%%ﬁ* BY CR G 5) 40
OPTI CAL | NFORVATI ON RECORDI NG MVEDI A ( SECOND | NVENTI ON, SECOND ASPECT, FI G
6) 50 OFFF CAL INFEERRRTREKRREEBRDENBTNEN A (TH RD | NVENTI ON, THI RD ASPECT,

FIG 9) 60 OPTI CAL | NFORMATI ON RECORDI NG MEDI A ( FOURTH | NVENTI ON, FOURTH
ASPECT, ¥ G 1QJTSIDE EDGE PORTION OF OUTSIDE PROTRUDING PORTION 25

25 OUTSIDE PROTRUDING PORTION

26 MOST PROMINENTLY PROTRUDING INSIDE EDGE PORTION OF INSIDE

PROTRUDING PORTION 23

27 MOST PROMINENTLY PROTRUDING OUTSIDE EDGE PORTION OF

OUTSIDE PROTRUDING PORTION 25

30 LAND PRE-PIT (FIG. 4)

31 LAND PRE-PIT (FIG. 5)

40 OPTICAL INFORMATION RECORDING MEDIA (SECOND INVENTION,

SECOND ASPECT, FIG. 6)

50 OPTICAL INFORMATION RECORDING MEDIA (THIRD INVENTION,

THIRD ASPECT, FIG. 9)

60 OPTICAL INFORMATION RECORDING MEDIA (FOURTH INVENTION,
‘ FOURTH ASPECT, FIG. 10)

61 INSIDE ARC EDGE PORTION OF LAND PRE-PIT 8

62 INSIDE ARC-SHAPE PORTION OF LAND PRE-PIT 8

63 OUTSIDE ARC EDGE PORTION OF LAND PRE-PIT 8

64 OUTSIDE ARC-SHAPE PORTION OF LAND PRE-PIT 8

65 MOST PROMINENTLY PROTRUDING PORTION OF ARC OF INSIDE

ARC-SHAPE PORTION 62

66 MOST PROMINENTLY PROTRUDING PORTION OF ARC OF OUTSIDE
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61 | NSI DE ARC EDGE PORTI ON OF LAND PRE-PIT 8 62 | NSI DE ARC- SHAPE %Y%%G:
LAND PRE-PIT 8 63 OUTSI DE ARC EDGE PORTI ON OF LAND PRE-PIT 8 64

ARC- SHAPE PORTI ON OF LAND PRE-PIT 8 65 MOST PROM NENTLY PROTRUDI NG PORTI ON
OF ARC OF I NSI DE ARC- SHAPE PORTION 62 66 MOST PROM NENTLY PROTRUDI NG

PORTI ON OF ARC OF QUTSIDE 43 5 JULY 2006 ARC- SHAPE PORTI ON 64 Lin DI STANCE
BETWEEN TWO | NSI DE EDGE PORTIONS 22 OF LAND PRE-PIT 21 (FIG 1, FIG 6,

FI G 9) Lout DI STANCE BETWEEN TWO OUTSI DE EDCGE PORTI ONS 24 OF LAND PRE-PIT

21 (FIG = ). Rin | NSI DE PROTRUDI NG LENGTH | N RADI AL DI RECTI ON
ON | NSI DE Coé‘%fé §|§§g@?§i ?.?ND PRE-PI T 8 (FI G 10) Rout OUTSI DE PROTRUDI NG
LENGTH | N RADI AL DI RECTI ON ON_OUT SHAPE OF LAND PRE-PIT 8 (FIG

10) G AN&LE OF DINGANGET WWNN@WBEIW@EPWW@%TE@W 2BREPIFABR (40 TO
80, FIG 2) D DEPTH OF LAND PRE-PIT 21 (FIG 2) E2 SPOT DI AVETER IN 1/e2

PORTI ON GREGARUSSIZAN ENERGYL, OFBIRI 8UTFON. OF) Cl RCULAR SPOT 9S OF LASER LI GHT
9 (FIG 1) E SPOTr DIAVETER IN 1/e PORTI ON OF GAUSSI AN ENERGY DI STRI BUTI ON
OF C RCULAR SPOL S38NOE LBx3itEN GHO 0UFEGOELEDEE PORUIIONZDAS! OF LAND
PRE-PIT 21 (FIG. 1, FIG. 6, FIG. 9)
Rip INSIDE PROTRUDING LENGTH IN RADIAL DIRECTION ON INSIDE

OF ARC SHAPE OF LAND PRE-PIT 8 (FIG. 10)

R OUTSIDE PROTRUDING LENGTH IN RADIAL DIRECTION ON OUTSIDE

out
OF ARC SHAPE OF LAND PRE-PIT 8 (FIG. 10)

G ANGLE OF INCLINATION OF INSIDE WALL PORTION OF LAND
PRE-PIT 21 (40 TO 80°, FIG. 2)

D DEPTH OF LAND PRE-PIT 21 (FIG. 2)

E2 SPOT DIAMETER IN 1/e®’ PORTION OF GAUSSIAN ENERGY
DISTRIBUTION OF CIRCULAR SPOT 9S OF LASER LIGHT 9 (FIG. 1)

El SPOT DIAMETER 1IN 1/e PORTION OF GAUSSIAN ENERGY

DISTRIBUTION OF CIRCULAR SPOT 9S OF LASER LIGHT 9 (FIG. 1)
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CLAIMS 1. Optical information recording nedia, having: a transl ucent
substrate on which are forned a pregroove and |land pre-pits in thesbapd2o06
portions positioned on the left and right of the pregroove; an optical
recording |layer, provided on the substrate, enabling recording of recorded
pits by recording light; and, a |ight ref$ei¥%hg | ayer, provided on the
optical recording layer, which reflects said recording light, and enabling

recording, by irradbgtien 10fi sithontdcalecd e dingiiayenawi b said
recording light through said substrate, of information which can be read
optically, the optical information recording nedia being characterized in
that, said | ar®l pFeDplisedite LORGIRFCUS AlONG s B pregiedve PARETSPES made
to protrude in the radial direction of said  substrate, and when Li" is the
di st ance a5t weBndt Wb Réitde G Spdrtido e T TofotsheP T st RN §F ot uBlRRgipbEti on
of said land pre-pits, LO.,t is the distance between two outside edge
porti ons 2¥d tHed bt 8f d&hepPEEAFHNG ‘portion of said land pre-pits, and T is
the basic length representing the length of said recorded pits, these

di stances Li" ARdobeitadr & Wdiim _th%yre%nggr%ﬁit&c%n Zhdhauopt Lead,
information recording nedi a accorglng to aim1l, characterized in that

sai d di steanaesihdg " rabBdrbing e relcdrldie Hange 3 3@ di P2 gHe; and,

a light reflecting layer, provided on the optical

recording layer, which reflects said recording light,

and‘enabling recording, by irradiation of said optical
recording layer with said recording light through said
substrate, of information which can be read optically, the
optical information recording media being characterized in

that,

said land pre-pits afe continuous along said pregroove
and are made to protrude in the radial direction of said
substrate, and

when Li, is the distance between two inside edge portions
of the inside protruding portion of said land pre-pits, Loyt is
the distance between two outside edge portions of the outside
protruding portion of said land pre-pits, and T is the basic
length representing the length of said recorded pits, these

distances Lij, and Loy are within the range 3T to_6T.

2. The optical information recording media according to
Claim 1, characterized in that said distances Lj, and L. are

in the range 3.36T to 5.2ZT.
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5 JULY 2006 3. The optical information recording nedia according to Caim
1, characterized in that said distance Lip, is in the range 3T toS44LY 2006
The optical information recording nedia according to Claim1l, characterized
in that said distance Lip, is in the range 3.36T to 3.73T_ 5. The optical

i nformati on necor dheg opedica ladedodinag fon Gedsndinghae@cs esczeddingt bat sai d
di stance Lo"t is in the range 4T to 6T. 6. The optical information recording
medi a acrifi Ng taaChait®rlzeeharacterd zed d nidwinsain dist anceHo"t is in
the range 4.85T to 5.22T. 7. Optical information recording nedia, having: a
transl uegngesgpstpaye on which are formed a pregroove and land pre-pits in
the land portions positioned on the left and right of the pregroove; an
optical recording |ayer, provided on the substrate, enabling recordi ng by
recording |ight; aR& {PIFAGRL ABEPEFETHPN HFTCOT Privl it Dt hRrepiech
recording |layer, which reflects said recaording |light, and enabling
recordi%g?l%ylhrFEGF&FFSﬁlSﬁdSéPdtBSFiéﬁld [BSHAdIGRy Yayaf Wt fFhSai d

recording light_through said
range 3.36T to 3.73T.

5. The optical information recording media according to
Claim 1, characterized ih that said distance Loyt 1s in the
range 4T to 6T.

6. The optical information recording media according to
Claim 1, characterized in that said distance Low is in the

range 4.85T to 5.22T.
7. Optical information recording media, having:

a translucent substrate on which are formed a pregroove
and land pre-pits in the land portions positioned on the left
and right of the pregroove;

an optical recording layer, prcvided on the substrate,

enabling recording by recording light; and

a light reflecting layer, provided on the ocptical

recording layer, which reflects said recording light,

and enabling recording, by irradiation of said ocptical
recording laver with said recording light through said
substrate, of information which can be read optically, the
optical information recording media being characterized in

that,
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substrate, of information which can be read optically, the optical
information recordi ng nedia being characterized in that, 46 5 JULYS 20062006
when L;,, is the distance between two inside edge portions of said |and
pre-pits, and Lout is the distance between two outside edge portions of
said | and prewpehs.L;} hes dtlsé anicesahta, beandehotvoaiessddeh edygt ghdQons 5 Li "
< 0.80 mand 0.40 m< Lout < 0.80 m 8. The optical information recording

nedi a aceor dibg 1andCpaignpht sghamadtieri zed e thipdt sate Hesbasaeswh” and
Lout are such that 0.45 m < Lin < 0.50 mand 0.65 m5 Lou, < 0.70 m 9.

The opticat siaé ok ftel @ rraeersdidy Jwidi al fecarthNghto, Alad naﬂstahareachri zed
in that said |and pre-pits are forned in a neandering shape. 10. optical

i nformation Lecoggl ng;;ugqa)]dltap1 thayving: mgagrLa sk ugeqnd ,ﬁybasrt)(ga@ezjgnymhkc are

formed a preg?éove pre-pits in the |and portions positioned”6n the
left and right of the pregroove; an optical recording |ayer, provided on

t he subé%r%thléﬁabling recording by recording light; and a light reflecting
| ayer, provided on the optical recording |layer, which reflects said

recording light, @ﬂ ? ing rﬁcf%rrq{ar{aorbyréacr@aﬂl@é'n%hpé satdraptical

recording |layer wt recording |ight through said
Claim 7, characterized in that said distances Li, and Loyt are

such that 0.45 pm < Lj, < 0.50 pm and 0.65 pm < Loye £ 0.70 pm.

9. The optical information recording media according to
Claim 7, characterized in that said land pre-pits are formed

in a meandering shape.
10. Optical information recording media, having:

a translucent substrate on which are formed a pregroove
and land pre-pits in the land portions positioned on the left

and right of the pregroove;

an optical recording layer, provided on the substrate,
enabling recording by recording light; and

a light reflecting layer, provided on the optical

recording layer, which reflects said recording light

and enabling recording, by irradiation of said optical
recording layer with said recording light through said
substrate, of information which can be read optically, the

optical information recording media being cheracterized in

that,
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substrate, of information which can be read optically, the opticals;yLy 2006
information recordi ng nedia being characterized in that, 47 5 JULY 2006
said land pre-pits are continuous along said pregroove and are nade to
protrude in an arc shape in the radial direction of said substrate, and
when Ri" is theifndrae préermudisng It/ P the et @l S 8FrREEPERCERA t he
inside of the arc shape and RO is the outside protruding length in the
radi al dehdceirenmedet he Pogtsiuge ofin the & SR, it Heh¢ehgdhdlRi " and ROO
are such that 0.120 m<_ R " S 0.182 mand 0.100 mS ROt 5 0.250 m 11.

The opti@akerniornati 6aifesaibditig tfediadccording to d ai m 10,
characterized in that said lengths R" and ROt are such that 0.140 m5 R "

_5 0.173 M angn0, 180, M5 ¥ by Ps Dad Pro thudfng ThHEGEh! ¢l chaf aaaldon

recordi ng medi a according to alm 10 or aracterized in that

sai d | en@ipéc&on éﬂdtﬁgnﬁngri%es% Y .tthllaataig 's_hsaﬂ%)%ncfﬁ%u;rhles -Opltl- cal

i nformation recording nedia according to ai m10, characterized in that
sal d | engbhs L 0200, RAT a1 8n o3 of Al Qo140 nd R B, D0. 486, pon and 0. 156
mb5 RO"t <_ b. 193 pm 149 +hegoptical I nformation recording neﬁla accordi ng
to outside of the arc shape, the lengths R;j, and R are such that
0.120 pm < Ryy, £ 0.182 pm and 0.100 pm £ Royr £ 0.250 pm.
11. The optical information recording media according to

Claim 10, characterized in that said lengths R;, and Reu: are

such that 0.140 pum £ Rij, £ 0.173 pm and 0.100 pum < Reye < 0.192
pm.

12. The optical information recording media according to

Claim 10 or Claim 11, characterized in that said lengths Rij,

and Reuwr @re such that Rin £ Rout-

13. The optical information recording media according to

Claim 10, characterized in that said lengths Rj, and Reur are

such that 0.140 pm £ Rjn, £ 0.156 pm and 0.156 pum < Roye < 0.192
pum.

l4. The optical information recording media according to

Claim 10, characterized in that said lengths R;, and Rgyr are

such that 0.120 pm € Rip, £ 0.130 pm and 0.180 pm < Roue < 0.244

pLme .
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Claim 10, characterized in that said lengths R,, and R ,, are such that
0.120 m<_R" <_0.130 pmand 0.180 m<_ ROO <_ 0.244 -~pm. 48 5 JV P8be
15. The optical information recording nmedia according to Caim 10,
characterized in that, when X is the wavel ength of said recording |ight,
the optical ddpt.h Thet betumedcomdad madtiatre 1o sad thpregdbdvecics ridiom Xb8 t o
X/I'5. 16. The optical information recording nmedia according to Caim 10,

characterizefl 10,tBakrsaitd QptdLcaln recar dintgd ayers @%mﬁwﬁehgghtof
absorbing material capable of absorbing said recording light. 49

said recording light, the optical depth in the unrecorded
state in said pregroove is from A/8 to A/5.

16. The optical information recording media according to
Claim 10, characterized in that said optical recording layer

comprises light absorbing material capable of absorbing said

recording light.
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