DESCRI PTI ON  OPTI CAL INFC&NATICN RECCRDING NEDIA TECHNICAL FIELD Thi s
invention relates to optical information recording nedia, and in I
particular,to optical information recording nedia having an Fptlca_ N ar
recofding | ayer, conprising at |east l'i ght absorbing material or sim ,
and a netal filmor other |light reflecting |ayer on a translucenth_ ]
substrate, and which is capabl e BESFBEBTAONg and reproduction atd :g
density and at high speed, using for exanple short-wavel ength re aser
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In trmaﬁg&cg 2L i n recordable CD-R discs the spiral- §hape_pregroove,
used as a.%rad%?ﬂ@gdﬁ?d@?t+%a FRCeBitnghbarer, eompriwhbbbeatsleast

- d posjition information
frequeQﬁ%ﬁﬁpqggggég&néﬂhaégrial or similar, and a metal film or other

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 adopted 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 information recording media, are

different from the specifications for CD-R discs.

Differences include, for example, the fact that the
optical 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, is made to "wobble",

this wobble is frequency-modulated, and position information
1




1 called ATIP (Absolute Tinme In Pregroove) and other address information is
obtained. On the other hand, in a DVD-R disc, in place of the above ATIP,
together with formation of the "wobble", land pre-pits are forned in | ands
bet ween the pregroove; by this neans address information and other sector
informati on on the optical information recording nmedia is obtained. Wen
dat a biealYe@BFHF niplbsebytarBimechn deuegnoopei cand phhernatidosessecor di ng
media in which such |land pre-pits are forned and are then reproduced, the
above- destriteti optisatbt pinkdp reads both the data pits and the |and
pre-pits, and there is the problemthat, depending on the relative

oy ocour i 104 Z‘Eal%‘*"?ﬁ?%%%f R R e %éganﬂa'c%ﬂaclé §Fabhe’ab8ve”"*
Co
oxpl o MU el DR HRLE AV b G5t Oy Shoh e (vobRke” ¢ beRdspPe aRtan: ar ged

pl ane V|em/§ I&ﬂinmpal ortlons of conventlonal optical information

recor ditg YrpHRRD tHS LT ETRrS’ dhd TR Bre0Bi t signal s
thereof; Fig 16_is a cross-sectional view along line XVI-XVI in Fig. 15;
Fig. 1#4@%%%@0@%&%%@“%%‘9@%o?@ctwﬁelmmmmn.ﬁnthe 15; and
Fig. 18 is a cross-sectional view along line XVIII- XVIII in Fig. 15.

optical information recording media is obtained.

When data bits (recording bits) are recorded in optical
information recording media in which such land pre-pits are
formed and are then reprcduced, 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 along 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-

XVIIT in Fig. 15.



2 The optical information recording nedia 1 has a translucent substrate 2,
a light absorbing layer 3 (optical recording |ayer) fornmed on the
substrate 2, a light reflecting layer 4 formed on the |ight absorbing

| ayer 3, and a protective layer 5 fornmed on the light reflecting | ayer 4.
A spiral -sh pregrooye. 6.is formed in the above, substrate 2. On the left
and ri ght o?ﬂﬁ%iép%}%%ro%QEOE?%tl%%sf??%ﬁ&ﬁ“ﬂo??ﬁbﬁsTogﬁérathan t he
pregroove 6,,.that_is, |ands . Land pre-pits 8 are formed at a prescri bed
peri od q????&yc?%ﬁd%u9§tﬁﬁﬁea%dr%sglgﬁFo?ﬁﬁ?FBhnﬁnaaB?ﬁe? $eptéral
information is recorded, As shown in Fig. 18, when the optical information
r ecor di FiF MR 113¥er) e O TAS | sukstragnt 20 ¢rbéohli Aeflerghng
formng the cjrcular spot 9S in Fig. 15), the light absorbing |ayer 3
absor bgl%SF?ef cheh et ehi &he akkght jofpsonbhpg lapers3heardda and t her nal
transformati on occurs on the side of the substrate 2 to formthe recorded
pit 10.PEtfEchivelaysgr depfetmed hen pilegr bbokts Befleatsng, lagwed 4pre-pits 8
and recorded pit 10, omtting the light reflecting layer 5 and protective

| ayer 5 of tﬁ%méﬁ%,héﬁgw%{%%cﬂ%ber@@é d’%‘gﬂ“‘%@gﬂ‘? ﬁLh? Fg}%{;gr, by form ng

undul ations ("wobbl es", ) ~ pregroove ong the Cifcunferentia
Fio 16t del PO (Fiehd RETEMPTEIRY o QT elo Mokt nateon  ©
record@%%itioned portions other than the pregroove 6, that is, lands

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 (recording
light, forming the circular spot 9S8 in Fig. 15), the light
absorbing layer 3 absorbs the energy of this laser light 9 and
so is 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", 6W) 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



3 nmedi a can be synchronized with information recording and readout, and
tracking action can be secured during recording. The substrate 2 and |ight
absorbing layer 3 are in contact at the first layer interface 11. The light
absorbing layer 3 and light reflecting layer 4 are in contact at the
second |ayer interface 12. The light reflecting | ayer 4 and protective

| ayer Smedea ¢ancbhat agnchronheedhiwidhl apéorimaterhacecdddifige ankans| ucent
substrate 2 is formed primarily froma resin with excellent shock

resi st ane@doahd ahilchraskangnaetiah cant hehsghutrednsdpadency ead ddinigh
refractive index for laser |light in the range of, for exanple, 1.4 to 1.6

i mat el y | g, I t I | at e, | i | at e,
cpoxy - pl at ethe S EbeFFaFR, 2 2R84 Eahe RS onE 1Y s R g hager 3 i o a
I | S light .. ab bi . ial L ght - ab ti terial
formed GEAEE €unbirafoP 3t hBRe: TRLAFSAFBN Ut h |aser |ight o This | ayer
under goes heating, fusion, sublimtion, deformation, or degeneration. This

l'ight absorbring 18yt Sosdrbongl Yageat Bngndt heghtr taeeeptihhe1ayhst yate 2
with a cyanine dye or simlar, dissolved in a solvent, using spin-coating

or Qtheér@Fﬂ@$¢o£§aé@eaﬂﬁiﬁéi§éc@§§dl£9eihfnkéﬂf&céb§gfbing layer 3, an
arbitrary optical recording material can be adopted, but an optically

absorptive organic dye is preferable. The light reflecting layer 4 is a
metal film ?Qﬁr&%ﬂ%@ reflecting layer 4 and protective layer 5 are

in contact at the third layer interface 13.

The translucent substrate 2 is formed primarily from a
resin with excellent shock resistance, and which is a material
with high transparency 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 absorptive organic dye is preferable.

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

evaporation deposition, sputtering or similar means from for
4




evaporation deposition, sputtering or simlar nmeans fromfor 4 exanple
gold, silver, copper, alumnum or an alloy conprising any of these. The
protective layer 5 is forned froma resin having excellent shock
resistance, simlar to the substrate 2. For exanple, an ultraviolet-curing
resin may_be applied by a spin- coating nethod and then cured by

i rradiaf ?Wp%ftgotgtrﬁg%ﬁ?ﬁt CPBHSTt 02 B A HRe PAyBR. 2ALOVNEPRETAG1HY t he

graph in FH%E %?, upon irradiation wth laser light 9 as reproduction
l'i ght, THé Whg#at (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 |evel.

Al'so, a |anth@rerptéceigpalafén $hescestRedotrbieaf FaYER) nheing | and
pre-pit 8 not adjacent to a recorded pit 10 can al so be obtainéd at an

appr opré;a¢&€1 1 &yel sheoneyvesi swiehe 2 5 andi BFeedi tn8 QGQSEFS%C’?‘E’ Pigh, 10 are
nmutual ly adjacent in the radial direction of the optica I nformati on

(00T ATl 2 oy | 1 0L GHL Lo kg oy BSOLE 181 1 LEYRL O
(oo S g Ay S5k S0y b5 Ligal R LR 5558, P BaldBle P
(3 & gt R R A I8 protpit signal ina T 1St A
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 to




portion in which théférfgﬂé'héxinun}length réébfdéd-pit 10 to 5 the |and
pre-pit signal in a portion with no recorded pit 10; the DVD- R standard
requires that the AR be 15% or higher. Fluctuations in the RF signal may

| ead to RF readout errors; the DVD-R standard requires, as a criterion for
fluctua ny S t .RF readoyt errors be fewer than 250. The
above- déégrlgggRE %bgéﬁss8983i B8t A Rﬁéﬁlpﬁewﬂ§ﬁdnopF@ﬁﬁﬂ@?dﬂﬂiM1LQ1Fﬁg
19 are C u sh and when t | and _pre-pits 8 are neandering, as

9 bGBZB sﬁ?aggﬁg HR %

shown in F§Y1gFaph&hokifig ARFPEedddureighenn rel ati on
to the anDunt of fluctuation in the RF signal in the case of circular |and

pre-pits 8. Flgct@atisna ghapheshowsngnRE ﬁﬁgd%tade%oh% LRaRhgtion to the
anount of fluctuation in the RF signal in the case of neang ering |and

pre-pitsrBor#$s thdi puber Bﬂahﬂ@r&'98&6§re§0”93r3dc?ﬁkgr§'Ec¥|§r land
pre-pits 8, nmeandering land pre-pits 8 have a narrower W th respect

to the anmpetaefoFo8i gpa ua S ror and the
opti mal de3|g% r%ng% fgp ﬁt%hgg%e %P?g RP Egggggge%gr?rlc FyfﬁlFﬁ respect

to variguspopipcal pickup types and spot dinensions, as well as angul ar
fluctuations, focal fluctuations, tracking fluctuations, and other
di sturbances which readily occur at high speeds in partlcular Al so, there
is the furtHEte povemneseytped nprolehenler bogur | aothprBeni tEe81ahhat t he
extent or protrusion length on the

pre-pits shown in Fig. 19 are of circular shape, and when the

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

6



I nside and outside of the arc portion of the neandering shape, or the

di stance between arc end portions, cannot easily be set 6 in an appropriate
conbination for the inside and for the outside. The anmount of RF signal
fluctuation is the anount of fluctuation in the level (when there is a

| and pre-pit | acent to éecorg E‘ut ;LO)]5 r.el atlve to the | evel when
t here |%PrﬁPfTQE¥ f+?ﬁ@(9$@$l?ﬂ @1 §°RotEnd pldepprpdgtogdirh€ent to the
recor ded 10), in percent; in order for there to be fewer than 250 RF
r eadout® 'é%bq according to Fig. 22, the RF signal fluctuation anount for
meanderi ng | and pre- pits 8 nmust be at |east 1% (1% as an absol ute val ue)

or |ower. Asriessmidibed GHOVR, s Pphh 1 zﬁﬁlcﬂ%t%n(?%dthéoaﬁohﬁt' gyer the
readout errors of land pre-pits 8 while sinultaneously |owering RF readout

errors BIE RISt OndeRIEr | nbANEhe PELBI 451 BniNoPaLpuBar, and it

I's necessary to stabilize the I gnal uctuation a | ess than 1%
g/n;![e 150}&‘ |3ﬁoertt}hie &E%ue ot%eéyﬂglng?%g ?%:ﬁ% Iy@ﬁﬁx% gg%asedol‘orgpf: E:ZI
For med. e o 7 HEREk Sishn nlHEh *‘fﬁ.‘éféfé'na PiatREe B R B (he
?Fblcfﬁl nggaﬁé%}'sﬂ cq:oénpnghréat%é Iacpsé)lige{]gjl:é’)ay 3 g%r‘ggrg‘f;gﬁng%}%%tsgﬁﬁal s and
l'and pr %é}le £ 3 gIan‘fjllfe‘:«rer than 250 RF readout errors, according to Figq.

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 is 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.

On 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



for optical information recording nedia sinmlar 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 7 for 3T pits which are the
shortest recorded pits 10, where T is the basic length representing the

| ength of recorded pits; T=0.134 Rn) and of land pre-pit signals. Fig. 24
is a griph 3F RFtSiYhArB pBe GRAPCRheKESERr se6pdded pptiscald,depere &

approxi mately X/ 6.2 iéinilarly, 3T pit signals) and of land pre-pit

si gnal sifnthfebaahe HeAPRh Fepsesenténghshealehgtyt bfofechededsertisi;ght 9.
‘As shown in Fig. 23, when the unrecorded optical depth is approximtely
A'5.8, There3dsun) nesd oo ehha@chrefpibeskgndispre-pit signal on the RF
signal conmpared with the graph on the left side in the figure in which the
recorded pit 10 is isolated, as is clear fromthe right side of the figure
in which thBlgecdf dbdl pigraphiefaBfastanale forawdiphetpit uBreaodadethere
Is only slight fluctuation of the RF signal. However, when as in Fig. 24
the unrgsoiced opptical s dgpphoxinaeppbyoxyentelyint faZ1ywhen gigecorded pit
10 and a land pre- pit 8 are adjacent, the RF signal is affected by the

| and pr&; i [ | g @ _ 8¢t I t C .Lon of the

si gnal iﬁ%ﬁ%%%ﬁéﬂg? ?%eﬂggﬁgﬁéﬁa#§Fn%$%§égg.gﬁkéﬂgn?éégréggaéptiggFedepth
can be .cal cul.ated fromthe epth of the pregroove 6, the thickness of the
dye on %rﬁ?tﬁﬂﬁiw%fe ?ﬁsgﬁi%gngg% g?s?ﬁel§9%9i%'the pregroove 6, the
refractive

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 édjacent 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 the
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



i ndex n of the dye and substrate 2, and other paraneters; but fromthe
graphs of Fig. 23 and Fig. 24, when land pre-pits 8 are circular the
extent of fluctuation in the RF signal is 8 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 discovery by the inventors,

a meandREehgt? ARPINR-heavBly somothgodgpeht P§ thaf PueaEeavey édantlepances in
t he unrecorded optical depth conpared with circular land pre-pits 8, and
dependi e orhi¢lenegiepoti tee dy¢ it bhe, depesihtedt fdhmi stpéssi bl e wit hout
greatly affectlng the RF signal. Further, when neandering |land pre-pits 8

are adopt ed.of fypd M k@ ehahi oM coks: Y! E&eg.&ig%ggg B! ghedirection

(detracked) e opti cal i 7 of MR T ON P ecor I'Sc) due to

some exterdial ol ST pance. . hegass, npAdST | a}!sa“d g;c,leo 'rtgfs,tﬁp{gen_era' Iy

protrude 1 h an arc shape | e disc, when
a | and p it 8 .and,r orded It 10 overla rt n of the [and pre-pit
encr]dh@h‘gesncf%q BVl FERkeeer oin 'Sl e ape el RETCRLOEERRE™ "SI Do of
the recor ded so that there is the 8rob|en1that t he recorded pit 10
cannot GRMRA 4rh@iﬁéd%%%%w%agl%%n%ner%f sfi &1 a2bdr JeRENdigAaPc ARRot

easily be obtained. Land pre-pits and pre-pits are described in Japanese
Pat ent deRQBEHRG Nolm ostge opbbBheakl mat bht Peas b bPeniNbouy- 9328L38, and

Japanese Patent Lai d-open No. 2000-40261 and
affecting the RF signal.

Further, when meandering land pre-pits 8 are adopted, if
the laser 1light 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.

DISCLOSURE OF THE INVENTION

This invention was devised in light of the above problems,

and has as an object the provision of optical information

9



el sewhere. DTSCLOSUaE éFifHEIINVENTICN Thié fnvention was dévised In fight
of the above problens, and has as an object the provision of optical
information 9 recording nedia, and in particular DVD- R discs, enabling
recording of optical information at high densities. A further object of
this invention is the provision of  optical_information recording nedia in
whi ch tHR€ dgredifandati by Parbipreapi PYDrR 8heFfr z88aPAARYaddr ess
information and other sector information on the optical information

recor di TREFMEMBE h ¢t bBrhi Heforaat spacebrhigh dengithes-object of this
invention is the provision of optical information recording nedia wth
optimal designeyCOndh Lopeceele ol edihechBN0nPie-PhE EEAYOULORTLRrS, while
si mul t aneously reduci ng the RF readout errors of recorded pits. further
obj ect S 4 ' S ISl o] | LN tign recording
medi a eér?éat%ﬁgn% %%&;ﬁ%‘gﬁé Z%%$§%@{I8¥ ‘%’:‘92?9%& 8?%‘%@?{&% i%ﬁgggrma ts up to
appr oxi 1% W pect to_nmeandering | an Le-piLts.i arti.cul ar
SPP] o %’flh%g%p‘i‘ B p‘(?alet-%i%sA?P?%%?? Udae“‘geg?g’égﬁsré{‘g"gﬂai&,ﬁ“ of
15% or hi gher,. A further, opject. of this_jinvention.is the provision of

opt | cal s | L it S et ShabheriPtheat: SpFPFoBERER” of Rr
signal fluctuation unts .up to approximate 1% even in cases of
recordﬁ?gc%ﬁéjltﬂ%ﬁnes AP o‘?btéig'ﬁ%‘ﬁes?'b’a?%%?tonyy'

A further object of this invention is the provision of

optical information fecording 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 stabilization
of RF signal fluctuation amounts up to approximately 1% 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 information recording media in which, by designing the

10



nore tinmes the conventional |inear speed (3.5 msec), while maintaining a
| and pre-pit AR (anplitude decrease rate index) of 15%or higher. A

further object of this invention is the provision of optical information
recording nmedia in which, by designing the 10 shape and/or the size of |and

pre-pi tendgl Al @RLE MBhe &1 AL 4, 18081 b18081 L 6CL AL LANSBLPmAL! Beh AR 56RCT OY

di stribution | aser spot, es acquisftion o

Pre-pi lpostGhfla1 A HLIGRRBY SGLe AT LhDN SnbPYGNAL O LByl BBRPLEVEREON Of

opti cal ormation recor nmedi a o further clrarify ffraction

of lasey_J.l : I re- pi ortion enabl i-n the gcquisition of
sati sf :lc goégrila@dt p%%?tg%%%%gséé%&%ﬁ %S 9 | g}é? of’n?hggei—ﬁv}gnt lon is

t he provjsiqp of optical information recording nedia enabling optimzation
of Iaﬁf%ﬁ%-bit signals, without being greatly influenced by differences
in the unrecorded optical depth, and without the state of the deposited

filmgreatlyinittlencisigjéde &F shipalnvéntiushhes ohieptooisibhsofnvention
is the provision of optical information recording nedia in which, by

desi gnidgigr idiel IERMAIBOrréberdidg médlanshpeg- phhsripthekatiapikg the
optimal relative size of recorded pits witten by laser light, the signals

of the diecorad dh tef anukdAND: Pie- i t Bak@Np POLPi Pepo PRI 8h8Eenabl ing
satisfactorily. A further object of this invention is the provision of

the acquisition of satisfactory land pre-pit signals.

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 relation 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 object 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).

11



optical information recording nedia enabling acquisition of the required
RF signal, with mnimal influence on recorded pits, even when there is
shifting fromthe center direction (detracking) of laser light on the
optical information recording nedia (disc). 11 A further object of this

I nvention is the provision of _optical information_recording.nmedia in

whi ch. ' tnr oot rEIER Sl of RS La bt EiERH forhFRtoBRR1 AR 2 't he
scanning direction, land pre-pit.signals can be,obtajped. That is, this
ovent | HE (G40 19 FEma G T SR AT e tar b P B-RRL | BHEPREBr BPAG Redi a
whi ch, focusing on optimzation of he shape and/ or the size of meandering
| and pﬁf A & FRPTIALY %%Wuﬁ%gi%?t%%-ah'asows}ia% BFBERLBANG
portio and . the size relatjve to the laser |ight spot, has a transl ucent

n,, | .
subst r ST i chland B TR o5 IRt Hoval hel PRk@iReR-pits in the | ands

on either side of the pregroove, an optical recording |ayer provided on

this substr ati@ancs enapl 4 Nthvé@eossli PehOYr1Ls0r Phpent 18R] . 1andpe; haght
reflecting |ayer provided on this optical recording |ayer and mﬁlc

refl ectig, rdi 'Qﬂ-}’eréa ngr@qnéa tyh £, W) @? e&g%ﬁso§€fﬂig£9?0nb3f

irradiation wth the ecording Tight o ove optical recording

I ' | l.ch b d
opt 1 cal'Ty TRPLARUAE STSHA o el dHPLIF LaRy BLEtREPR. BpblCs 1 o
that the AR Hrd AL RIS R385 S CafeBALN0YS SLOPR.G NS5 pSYe: Bhe0Lggve and

the 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 of the spot.
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protrude in the radial direction of the above substrate, and that, if eis
the base of natural |ogarithns, then the inside edge portion of the inside
protrudi ng portion and the outside edge portion of the outside protruding
portion of the above I|and pre-pits are positioned within the range of the

di anmeter of e.,spot of the above recording.light in the |/e2 portion of
t he Gﬁussiaﬁrége?% V%i%??%%ﬁt?g eo?ofﬁéogpgﬁq ﬁ eTﬁé°¥8098tFﬁ PdE986ge
portion_and. t he above autside edge portion_of the above |and pre-pits can
be posi®To %QPS%Pégh ogb%%%vg?ﬁg ?BﬁéPﬁE?hEaBeR?epoﬁbg??PSa 1 ?ﬁeegbove
spot due to _the above recording light,.Henc tge shape of nmeandering | and
pre- pi tPTHFIT BTV EL Sbstahttal POSatirRanfubie ehage. sPPtt A¥editst ance
bet ween t he above two inside,edge ortions of the above inside protruding
porti ong bfARMEE AR A1RR ¢ HIRE pi tEepeeLthe shapenef mepnAesipgt waBd t he
above two outside edge gortions of the above outside_protruding portions
i s LoutPTTRW % Hede Hreebhde’ svhshagtiatiycantpbanguéasnghepe. than the
above spot dianeter within the range of the dianeter of the spot of the

above recordingdd A st dhddendt $LeROfhé 0N LIS ﬁmgéae geefgy

di stribution of the spot. Together wth the above 1nsi edge portion and

out i d&,6,8005 P £ | bd0e ADOVE. | and: PUg: R4t LngEd |
protr ugFi) on portion %&ﬁue ‘g%ove 3|'nesil(%{-]e prot%u‘éi %%r{f)g(??{so%? gﬂgaékﬁggout si de
maxi mum ptdusi.on pofdion o h b i r.ot rudi rtion, can be
Cosi 1 TP IO PO Stran‘ﬁé éP&t Fhd QYEtQHES' HE+wRER! tHY IGRY LY

outside edge portions of the above outside protruding portions

1is Lout, then these distances L;, and L., 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 portion, 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 1/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




o

above spot diameter of the above recording light in the 1/e2 portion of
the Gaussi an energy distribution of the spot. The above inside edge portion
and the above outside edge portion can be positioned within the range of
the dianeter of the spot of the above recording light in the 1/e portion

of  the,BusSiddl ENeRYsih St r&P%éQH?Q%%IéBS%ﬁf?Bt Fré@p%tg?sul & Rf

positioning such that the entirety o ove Tand pre-pits converge

towa“jééﬁéféiﬁffp%ﬁ?fﬁé&“iﬁr?ﬂh§r33s %gge éggtitggfﬁsggpe of meanderi ng

;
| and pre-pits, Wwhi general Iy protrude [n an arc shap€é, can itself be

substewgdﬁggéhg&giggﬂgrég%%% ’P N g{aﬁgursgf EQS{ govgg%gggogﬁggégits can

be made 1n a trran an arc shapeé, a rape dor

anot her hitrar optical.information recordin dia of this

i nvent ipolfltEr q%lt%% %I?I?Ll?g%ﬁ%%gnt}rgnﬁ‘,t%%lﬁg%i?g ?ﬁ%p%as@no‘?r arFTEF‘BPr Pogarit hns
(approximtel y, 2.72 t he inside edge portion of the inside protruding
port i o)ricra%oe%c%]eg%]ut%qme'eo‘b’é Ebrb‘?t(}?%ﬁ %?bl*fﬁ%rﬁu?lg‘?ﬂﬁ' protruding portion of

| and pre-pits are positioned to be within the range of the dianmeter of the

spot of the Irnbgveideroiwfogndt b idcdhe@idd ede@05t6ONcRE st hgvERYSSHan
energy distribution of the spot, so that the diffraction state of |aser

l'ight iuradifitdag ndeaii g, Rilen Se SAd | SAACHRLY 9P nhbgrhand pre-pit
i nside and outside and the land pre-pit signal can be nore clearly

acqui r ecbdar itdftend agiptdbithatang 2 EVEN, WARH £nd 8897 886 Phbrexbat Sgnear a
| and pre-pit the effect

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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on the RF signal can be reduced. Further, land pre-pit signals can be
optimzed without being greatly affected by differences in unrecorded
optical depths, and depending on the deposited filmstate, wthout

greatly affecting the RF signal. In this way, RF fluctuations can be
stabilized at approximately 1% during reproduction and the AR of |and pre-
pits caredsssmintsgeieer atnicenatidon ghen bgorehasbtvadbtiainedr ewenfor RF
signals and | and pre-pits can be avoi ded, and 14 necessary sector

i nf or nefticon BE-Beaelrets abt yhoih ademsii even dndnh DYID- Hpdedss at hi gh
densities and high speeds. Next, this invention (the second invention) is

optical informatign recordin negia whi ch, .focusi op optimzation of
t he shape ar{%}{)ﬁ t'ﬁ-él%i%v%?tﬁ%%n 0% ST b?‘é‘?%g?%{lpt ﬁg Og}:léi:a:]e
pr ot r udi ortjon and outside rotr#ding ortipon, and the size relative
to rec MARION RCQX TRt YN Sehst FAFRS BRI WPl cAPhiBiFaFhed af
pregroove and |and pre-pits in the |lands on either side of the pregroove,
an opt itdW ShaRSraNHPY S8 ravi dednerndes sng ubard apEeapiit 8nabheng
recordi ng of recorded pits by recording light, and a light reflecting
| ayer pm@vidiedratnudinomoriion evod dvwigs i dg epramrudivg choreibret antdhe
above recording light, and which enables recording, by irradiation with
t he abde rsdcer dielgtighttofrecdieded qvet 9pthasal a recansll wgehtyer through the
above substrate, of information which can be read optically; the optical
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 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 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 Li, is the distance between the two inside edge
portions of inside protruding portions of the above land pre-
pits, Loyt is the distance between the two ocutside 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 Li, and Ly, are in the

range 3T to 6T.
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informati on recording nedia is characterized in that the above |and
pre-pits are continuous al ong the above pregroove and protrude in the
radial direction of the above substrate, and that, if Lin 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 tw outside edge
portions of Tig saeeverdtstaiegs pbit fods Lef: Cae Heoddmidedl freethE ts, and T
is the basic length representing the length of the above recorded pits,
then theardistdnt@s tondatdl Lout are in the range 3T to 6T. 15 The above
di stances Lin and Lout can be Iimted to the range 3.36T to 5.22T. The

above di stange. L] n lmted to the ran T.to0,.4T. The ahgve di stance
Lin can be Inlﬁlrﬁ 'It-aleggfj‘feg ?ﬁsgtérllé%eﬁ?. 586% F’S g’”@?.e%Tﬁé’ S5 & 3RSt gﬁ‘cgq_out can
be limjted to the range 4T to 6T. The above di stance Lout can be limted to

the range 4. 85T to 5.22T. The above land pre-pits can be formed in
triangul ar shapes, arc shapes, trapezoi dal shapes, or other arbitrary

shapes. In amhopibesd didedned iny easobdi ngnitdda tef thli anigaventign (the
second invention), the distance between the two

to 3.73T.

The above distance Loy can be limited to the range 4T to

6T.

The above distance Lo, 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 Lou
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 be
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 invention {(the third invention} is optical

information recording media which, focusing on appropriate
16




I nsi de edge portions of inside protruding portions of land pre-pits Lin
and the di stance between the two outside edge portions of outside
protrudi ng portions of land pre-pits Lout are set in the range 3T to 6T,
so that even in states in which recorded pits having ten different |engths
3T, 4T, ..., 10T, 11T, 14T overlap with | and Ere-pits, t he RF signal can
be obtAMES A% SMetbiT13nGk thhouPeBYERR| RieatyPi insaFe RABGence on t he
shape and/or size of recorded pits, and readout errors for land pre-pit

si gnal PEERASEherEdRr REONUELNG Rt iRehtPbnl AL FATPHES ndBAL i on) s
optical information recording nedia which, focusing on appropriate 16
ranges fagr e disianr®e Loun BREWRSTH e tWwi ¢wsside celdee portions of inside
protrudi ng portions of land pre-pits and for the distance Lout between the
two outsitdd dederqiorudiors rfrtioutsiale and rpce el por thansaof | and pre-pits,
has a translucent substrate on which are fornmed a pregroove and | and

pr e- pi ttxrams herdtandd shiragid et whidsh cdire hisopned)roagveegamovepandal and
recording |layer provided on this substrate and enabling recording of

r ecor dedtepigtit byimr aday diargld ighteitdrek asidé gt tief | ecégngot@yeanpr ovi ded on
this optical recording |ayer and which reflects the above recording |ight,
and whicgpht i enaldeasordieny didgr Prdvidet adn orh v téubder abovendecor di ng

light of the above optical recording |ayer through the above substrate, of

i nf or nedna®] MY Gle gy reRG i yitd ey ARtdedindg i pgwaL | SRar gcor di ng
nmedia is characterized in that,
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,
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 Loy, these

values are set such that 0.40 pm < Lj; £ 0.80 um and 0.40 pm <

Lout S 0.80 I.lm-

The above distances Li, and Ly can be set such that 0.45

pm < Lijn, < 0.50 pm and 0.65 um € Loy £ 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 Lyt be in the above range, and so in

general the shape of meander-shape or meandering land pre-pits

17



when the di stance between the two inside edge portions of the above |and
pre-pits is Lin and the di stance between the two outside edge portions of
the above land pre-pits is Lout, these values are set such that 0.40 pm5
Lin < 0.80 mand 0.40 m Lout < 0.8 0 pin. The above distances Lin and
Lout can be set such that 0.45 m<_Lin <_0.50 mand 0.65 m <_ Lout <

0. 70 mWheh BRI Bran pRFS TRAAPBMRYr RRdai AhAPAeHRAERi A§ shape. Wth
respect to the above land pre-pits, it is sufficient that the distances
Lin ancuRifamela hly Her bdpdel 2ngedf ap@ussei hhe gaheral lang phgppiss
meander - shape or neandering |land pre-pits 17 which protrude in an arc shape
may be ®a¥H#peimhd chrizgnguldstampel | yntaranghépe, & trepeseithé above | and
pre-pits my be in a triangular shape, an arc shape, a trapezoidal shape,
or anotsterpens it rangtisdmaperbi nrapy i sdpenf ormati on recording nmedia of this
invention (the third invention), the conditions for the distances Lin and
Lout of 0.4 Lout SO

.80, mare, set,
that the d|EP}é%QF%ﬁgztﬁﬁééfwa$%%%rr??%ﬁ$ $ c?ﬁ%ﬁ? 8k tﬁéﬁdlﬁygn P8 is
satisfactory on the |and pit outside and _insjde, a clear land pre-pit
si gnal @Eﬂ?tﬁ?%ﬁéeﬁqﬁﬁpE% W&rt?ﬁ% C?%Q%Fl??ﬁhforaﬁﬁeegéﬁtﬁﬂéﬁsa teBYted
pit exists near the land pre-pit, the effect on the RF signal can be
r educedeouF it Herd 0 tiie < dnd %r@-@)ﬁ)tmsi gnd| 0 c4dd e Bphduei Ee@. 89t ovare

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 reliably 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-

18



dependi
si gnal .

15% or

bei ng greatly i nf | uenced by”differences in unrecor ded opfical
ng on the deposited filmstate, wthout greatly affecting the RF

depfh 

and

In this way, the RF fluctuation amount during reproduction can be
stabilized at approximately 1% the land pre-pit AR can be naintai ned at

hi gher, readout errors for RF signals and | and pre-pits can be

avoi deddiggfrf e cuthyide serebrudhrgr haRgbh eanthe pubpaBeyodbthenedceven
fromDVD-R discs at high densities and high speeds. Next, this invention
(the fdias R itnamileegnt sswpstrate onfohbahi aner écomdidng pedgaownvich,
focusing on the arc shape of neandering |and pre-pits, the disc

radi al -atid eandrpierpiles prothedl agds epgt divherheidaspfletbé phegapovand t he

r adi al

recor di
recordi

18 direction outside protruding |length on the outside of the arc,
has a tarangbtuiosnt sdstdate bayewni phowaidéed oonethaspselhsoesee and | and
pre-pits in the lands on either side of the pregroove, an optical

drpblaey pEovidiacy dny theso sdbsd r ai ghendanenabl igatr eeoldcegnby

ng light, and a light reflecting |layer provided on this optical

recor dilngyd myefovitb i nthief b€l al hec8bpaeng eL@yEE Ngnklii ght chand which
enables recording, by irradiation with the above recording |ight of

above oRificitd aaRt dinkkd af/@éof@mglgr@?@, aRRN CwRYER ERLB1esOf 1 NfoOrmation

whi ch can be read optically; the optica i nformation recordi ng nedi a

char actsdaesh id), WRti A% BONS, | AON PRS- Bbd e ALE6PA1LGURYSHE! 8RY the

above pregroove an

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 continucus 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 R;j, and the |

outside protrusion length in the radial direction on the

outside of the arc is Rgy, then 0.120 pm < Rip, £ 0.182 pm and

0.100 pm £ Reye < 0.250 pm.

IA

The above Riz and Rewt can be set such that 0.140 pm < Ry,

0.173 pm and 0.100 pm < Roye < 0.192 pm.

The above Rj, and Ry, can be set such that Rin £ Rout.

IA

The above Rin, and Ry can be set such that 0.140 pm < Ry,

0.156 pm and 0.156 pm € Roye < 0.192 pm.

A

The above Rj, and Roee c€an be set such that 0.120 pum < Rj,

0.130 pm and 0.180 pm < Rour < 0.244 pm.

19
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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 Rn and the outside protrusion |length in the radial

direction on the outside of the arc is Rout, then 0.120 m<_ Rn <_ 0.182
pmand 0.100 pm _< Rout 5 0.250 m The above Rin and Rout can be set such

that 0.140 rwiren RiHe wa®eldBgthant Ohd0QbBYVE_rRedtding0119RtmisThe above
Rin and Rout can be set such that Rin < Rout . The above Rin and Rout can

be set suCh-dhdfqPnd4fe ﬁ—iﬁﬁQhé—unpeééﬁﬁghaggaggigg gbé_ﬂﬁﬁgé < 0.192

pm The above R n and Rout can be set such that —0.130 gm
and 0.180 m < Rout 0. 244 9 n_the wavel ength of the above
recouﬁqﬁf3§?ﬁﬁei%?%f%e The F%2%4%i5%%§é%th in the unrecorded state in the
above pregroove can be set to X/8 to X/5. The above optical recording
layer can coppsifSovd g@;stimof@wgdmaeiaaércegﬁbhsmghegﬁgﬁhﬁg.the above

recording light. In optical informati®on recording nedia o I'S invention

(the ToSddLn Hed QYo a1 N5E AR REOBEHTT P! SBELR FOcoblgqbad! al

direction on the 1nside of the arc n an out sSrde pro Pasi on | engt h
in the rigﬂéﬂ direction on the outside of the arc Rout, the values 0.120
pm <_ Qi <" 0.182 pm and
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 Ri, and the

outside protrusion length in the radial direction on the

outside of the arc Ry, the values
0.120 pm < Rj, £ 0.182 um and
0-100 l.l.m 5 Rout S 0.250 ]J.m

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 Ry, 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.

BRIEF DESCRIPTION OF THE DRAWINGS
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0.100 m5 Rout <_ 0.250 pmare 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 I ength Rout of the land pre-pit stipulated, but
the inside protruding length Rinis also stipulated; hence the RF
fluctuation duri reproduc%ion éan be stabiljzed at,apprgxinatel¥ 1% the
AR of land grEdpitst® 2Rant hRTHaF P b2 ABdVAEY 1808 NEi §RePN1REF8BE Cerror s
for RF_.signals d.land pre-pits can, be avqided, and necessary sector
| nf or PR Ebb 19 BTG Obt B RCEILRENTF Aot SUPR A SAE5t ASRPGR
densities and hjgh speeds. BRI EF, DESCR|I PTI ON OF THE DRAWNGS 20 Fig. 1 is
an enl &fgdd It HE A el nbh 7Yt | ineanbi gehengndt B8 BAXLEERLAKf 8r mati on
recording nedia 20 of a first aspect of this invention (first invention),
and i n PEFEiQuUIF & PRANJORIRE handapderPhly Phndngra-pprt2enand a portion
of a circular spot 9S of laser light 9 irradiating sane; Fig. 2 is a
cross- ssictdwhat spetw 93 &f pbaséonl bfht Pabdrpdeaping2saneé;sane; Fig. 3 is
an enlarged plane viewillustrating the state of irradiation with | aser
light 9 (cirgul ar, spot_9 f_alan re:pit 21 of same; Fig. s an
enl arged pl aE?il 'vi2ewfs§h%w§%\%gsan%?%%lrg%?< n‘ﬁ’rgwo?gaalg‘ﬁﬂgb?g-ﬁift aoiagarre (I and
pre-pit_ 30):. Hé& 5.1s_an enlarged plane view showi ng still another

pre-pit of same;

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 89S 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 1s 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);
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exanple of a land pre-pit of same (land pre-pit 31); Fig. 6 is an enlarged
pl ane view showing in enlargenent the optical information recording nedia
40 of a second aspect of this invention (second invention), and in
particular a portion of a nmeandering |and pre-pit 21 and a portion of a

s _an enl arged

circul ar spot. 9S of. ] aser_1ight Lfradiating_sane; F.g. 7
pl ane viemlgéyga %a%% h %%4%%9%8 ?%%%?dgﬁe%i?ﬁﬁﬁlgge%ﬁasglﬁfgﬁmﬁn ortion
of a cqnventional. meandering |and pre-pit 8: FLg. I s,an_enl arged pl ane
Ui ew 1 oM CRERET Therat e BT oeitinE dediverPant W ERLETnBRPEGH of o
meander | | and, pre-pit pf .this ipvention (second jnvention); 21 Fig. 9
is an éﬁ?gpﬁﬁﬂ kﬁé%ﬂF%%%mfé%bﬁ?nbnYﬂngh?ﬁigeﬁB tlntﬂ@erFPgéF Pnf or mat i on
recording nmedia 50 of a third asgect of this_invention £third i nventi on),
and i n RIS & TRATTORIRT RS aRERTPRY FAndlPr 8- PPEL2eNaRE & portion
of a circular spot 9S of laser light 9 irradiating same; Fig. 10 is an
enl ar gt IFBAE SR ofS ohokasen bighat PHebroediagirgnsapee-pit 8 in the
optical information recording mnedia of a fourth aspect of this invention

(fourth inventd omg £l n o] Sl SPnShOYERGoENS EELALbANSP! AAR Lo Rout

and Rin in sane; Fig. Is a grap ow ng the nunerical range of RF

Nl I . ! ! onor | oiaE |
st gna Jéé@éﬁdﬁﬂ%@ﬁg}%ﬁp%ﬁ@%ﬁ%‘r’]‘&gﬁ{‘?ﬁ‘g 1 8£dPH8 L on L ER8EAL RgS 2™

wi t h Rout i'S

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

Fig. 11 is a graph showing the relation of AR to R.u: and

Rin 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 Ryt on the horizontal axis and Ry, 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 R, on the horizontal axis and R;, 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 Ry on the horizontal axis and Rj, 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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vertical axis; Fig. 13 is a graph showi ng the nunerical range of RF

si gnal

fluctuations and the range over which AR is 18%or higher in sanme, with
Rout on the horizontal axis and Rin on the vertical axis; Fig. 14 is
graph showi ng the numerical range of RF signal fluctuations and the

over which

t he. hori zont al

i s % or_ higher in sane, with Rost on,
and Ri g, on tH& Végt%%d? %&g ?‘%ﬁfﬁlﬁﬁﬁ}svh?%agf?ﬁg gﬁpﬁrﬁga_ﬁyénénvi
conventional, _optical information recording nedia, and a graph of RF
signal £1%nd Y7and pre-pit signals thereof: 22 Fig. 16 is a cross-sectional
view along line XVI-XVI in Fig. 15; Fig. 17 is a cross-sectional view along
line XVIT-XMilgimFits d%rddg-sdstisnadl Cv089- 88605 008he VoV akoRg hhne
XVITT-XVITI in Fig. 15; Fig. 19 is a plane view of "a circular |and pr

8ins

. Aigg. 20 is a plane view of a neandering land pre-pit 8 in

Fig. 21 i's a graph show ng the relati on between the RF signal fluctu

anpunt

and RF readout errors, for circular l|and pre-pits 8 in sane,
Fig. 18 is a cross-sectional view along line XVIII-XVIII

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

Ssame;

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.

BEST MODE FOR CARRYING OUT THE INVENTION

Next, the optical information recording media 20 of a

first aspect of this invention (first invention) is explained
23
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Fig. 22 is a graph showng the relation between the RF signal fluctuation
anount and RF readout errors, for neandering land pre-pits 8 in sanme; Fig.
23 is a graph of the RF signals (3T pit signals) and |land pre-pit signals
when the unrecorded optical depth is approximately x./5.8 in sane; and,

Fig. 24 is raph of. the RF signals, (3T _pif.signals). and |and pre-pit

si gnal zvﬁ%ﬁ‘%hgﬁﬁ%re%cﬁ ?P%%t?ﬁ%t %eptﬁgigheagﬁii?%ﬁﬁgeﬁﬁp Eéglpﬁfsane.
BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Next, the optical information
recor diRRF eSO L% §9 (RPTBAQRTt 1R Fi%i s1P nbRRPPER Fifrs€4invention) is
expl ained 23 based on Fig. 1 through Fig. 3. In the follow ng explanation,
porti o IAtRd &0t REIVNATh ¥, 2951 gnedulhe Fpame 2aymball gt ednelo t he
prior art are assigned the sane synbols, and detailed descriptions thereof
are onmdatedilad glesicyiptons| Hhepeo bl are ohbhtedowi ng in enl argement the
optical information recording nedia 20 and in particular a portion of a

meandering |@ngl Pf & idn oy A& AOTLAON OLy Ssnbh 1Y) 2 SROL JSngh.! aser

light 9 irradiating sane; t an energy di st ron o e circul ar

spot 9 as; | ' I o. In.Fig. 1. .a land pre-pit

21 is ?g%%éi |%&§'ﬁﬁﬁ%ﬁéﬁ#%ﬁﬁ%iﬁ?%ﬁ%@g%6@%#£§i%@a%n%r%gsﬁgﬁ fcﬁigfrgding

outvar o.it §6# afl ladid S5 ofadd SR 9PET 52! 5137 97 BBLL 08, " 8gOL i ng
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 6 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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23 which extends in substantially a triangular shape fromthe pair o
i nside edge portions 22 on the left and right 1in the figure, and by
outside protruding portion 25 which extends in substantially a trian

in

Shave SO IO 3L 8 TERY OEL L0 b PETRE Thedos' S

sub

I angu ape on e Si (0]

pr egroqve 6. on t$% outside circunference in the radial direction of
1°On

opt i calP9Ht ot

recording nmedia 20. Substantially an isosceles tr

media 20. A land pre-pit 21 is delineated by the inside protruding portion

f

t he
gul ar
rude
t he

t he

i angl e

is formed between the nost prominently protruding edge portion 26 on the

i nsi de of 24sdbhetdrisi el prad rishsige post tohaRdl andst herpadr betwessai daeedge
portions 22. Substantially an isosceles triangle is forned between the
nost  preyE gt dnyi ot T W b et S8@En §oedgOnpa@rt 96nt P et shdeoat siliBeogut si de
protrudi ng portion 25 and the pair of outside edge portions 24. O c
the i nsiyie Ul faudifebPREdi g Ber8en 0pbsife tREOHAYULI BE BRELLAR 2age
desi gned based on the shapes of arbitrary curves. Qher portions o?
opti calpdnfQi@tjpn recording media 20 are similar to those of the optical
i nformation recording nedia 1 showm in Fig. 15 through Fig. 18. The
di stance between the two inside edge portions 22 of

Of course, the inside protruding portion 23 and outside
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 Ljp.

The distance between the two outside edge portions 24 of

the outside triangular shape of the land pre-pit 21 is Loyt.

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 Lji, and Lo, 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 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
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the inside triangular shape of the land pre-pit 21 is Lin. The distance
bet ween 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

| and pre-pit 21 in the substrate 2 has an inclination angle G of 40 to 80,
and t he*¥dgv i RaRERITPIvand 1dutrareldéfi hed?- 83 WRe that haBe one- hal f
the depth D of the land pre-pit 21 (the half-maximumw dth). If the

wavel erpparpits el |@Sethis ghmvent o, ardesudbr thadesthe toaddei edgei n whi ch
the optical depth in the unrecorded state in the pregroove 6 is from X/ 8
to X/ 5 monk idres t2ackt 26heiinhidé phet puégngoperdios 2Boand. Theto 0.85 pm
the land pre-pits 21 of this invention are such that the inside edge

porti orsut22icdd ddue i prsiidisons 24 uaf Nngheoott ohd@3pantdrudéngupsirdeondgs
portions 24 of the outside protruding portion 25 of a land pre-pit 21 are

posi ti wed idid pidvpitne Die thesispohedi aiehen ERewhaglei 6ft bRel/ €2
portion of the Gaussian energy distribution of the circular spot 9S of the

| aser |4t dihmever B2 wisidiei Pasige of /st i IO i dHWEGL 2Pl Hxi mat el y
2.72). In other words, the distances Lin and Lout of land pre-pits 21 are

made sra{dRfy tdiedt SR OF ard ef 1 E2 1 Ar t Bsc€f §§CLEVEheNEEEY ;L??EE’
which is the 1/e2 portion of the Gaussian energy distribution o e
circulay, spRirdQ ofs A8 bddPMf Shatural logarithms (approximately

2.72).

In other words, the distances Li, and Lguw 0of 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 prominently 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 9S8 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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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 nost promnently protruding inside edge portion 26 of the inside

protrudi ng portion 23 and the nbst prom nently protrudi ng outside edge

por i 0pcit 12fn e 1 Giles PIRIEHELRY BDSLE DB 2PoRCoBOBRLT BREE WRLNI N Lhe

spot aneter E2 of the 1/e2 portion of the Gaussi an energy I'stribution

of the GiJcWar,SPRLsSS pigh@ser light 9. It is still nore preferable that
the inside edge portions %2 and outside edge portions 24 of |land pre-pits

21, and also_the nost prom nently protruding inside edge portion 26 and
the nost prOHALTRAR |SCHFTEiRhdY trARdeel ragbapdrprenp2Tsberpospti oned
within the range of the spot diameter EIl of the 1/e 26 portion of the
Gaussi @Psdfdrqpediwithiutilon oingheotithal airopbar 9$pot Basebuti ght 9.

Wher eas conventional neandering |and pre-pits are not positioned within

t he rapgetofort rextwndaleaut s, 99) tthe caseorf i dne ekdrddsredpstde21in the
case of the land pre-pits 21 of this invention the inside edge portions 22
and outcsi déhiedgevepdrioronsh@4i ndietecddge ep@oisidnonep sodasut oidenyagee
toward the center position of the circular spot 9S of laser light 9. In
opt i calpdrtfiemmsatd ot reasarfli g nEsk Bt 26hdhividigas andl cPfiee Phé St 3kaeqnfi gur ed
in this way, intensity differences due to diffraction of |laser |ight at

the | anthepraerpidr podiitaim B e dErdEder R 39 0ot NEa S6£ UL 86H+ 05 .
detection of |land pre-

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 is an enlarged plane view illustrating the state
of irradiation with laser light 9 (circular spot 95) of a land
pre-pit 21. When directing the circular spot 9S of the laser
light 9 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 95 (in the spot upper range 9A 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%
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1 can be inproved so that |and pre-pit signals can be
on, the effect on RF signals can be reduced, and fluctuations

n can be held below a prescribed level. Fig. 3 is an enlarged pl ane
| lustrating the state of irradiation with laser light 9 (circular
S) of a land pre-ﬁit 21. When directing the circular spot 9S of the
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Phen” afsiEhe TPeTHE B Wik eriats ob the Stettrdt AblRepperhea 111 m
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affected by differences in the

artion w thout bein reatl
%@ﬁ%{i%\%%?ﬁ?%r}ét gﬂr%egﬁfr%%%/wt pierepgeswifhbhe greatly

ing the RF signal, so that optimzation is possible. In this

iumr,eddrdeghpirieal tdeptih arre Positanpediromnthith tdel LS randlar spot 9S

laser light 9, the shape of the land pre-pits 21 can be chosen
aridhout greatly affecting the RF signal, so that optimization

is possible.

In this invention, if land pre-pits 21 are positioned
within the circular spot 95 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 98S.

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 trapezcidal shape in the outward radial

direction of the optical information recording media 20, and
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For exanple, Fig. 4 is an enlarged plane view showi ng another exanple of a
| and 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 nost prom nently protruding

i nsi de exlgei RO1dé 08dg8 ©brt Denknshdenar ALEHILPEMRAELLYY E%c)t%%_d& | as the
out si de edge portions 24 and nost prom nently  protrudi ng outside edge

portiondi® &dge Ot den Prot sHAERE iﬁgiEEOQraﬁruaﬁﬁgppéﬁhgﬂe@3",“ L n the
range of the circul'ar spot 9S. Fig. 5 is an enlarged plane view show ng

still apothess EX@NDhesPie 3chdddPreipht £haRHAPREsR! brdthnehlths | and
e I ﬁ tmar8 ra&?é

pre-pit 31 protrudes in a trapezoidal shape in the o I

di r ect i of Ofud i ORtE £8le | DAOL TBLLCoA 0591 BENONTELE 20, BRACZRANG | NST e

edge p ons 22° and nost promnently protruding I nsi g€e "portrron 2620f
t he insi tydidi | I s.the outside edge portions 24
and rm?%‘glgtri;c;n%?n%yn’t I&glge Bé)%%irﬁg?%%d 0‘8??,‘%;@ lélager%)gg?i §% EgeoFlgﬁgpLSﬁt si de
protru%&g&ésggrtion 25, are positioned within the range of the circular
spot 9S Xt the optical information recording nedia 40 of a second
aspect of the invention (second invention) is explained, based on Fig. 6
t hrough Fi g.Nékt Fitthe Goptsi @l enh 6 grealt pbanee ¥bedi 8HoMeagai BoeBlEaggenent
the optical information recording nedia 40, and in particular

second aspect of the invention (second invention) is explained,

based on Fig. & 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 Lj, and L. range

between the shortest pit length, 3T, to twice this length (6T).
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a portion of a neandering land pre-pit 21 and a portion of a «circular spot
9S of laser light 9 irradiating the nmedia. As shown in Fig. 6, in the
optical information recording mnedia 40, simlarly to the optical

i nformation recording nedia 20 of the first invention (Fig. 1), land

pre-pits 21 prerhoredei Dsap peELi-9n1ef tBQE Eh@%@g\ésn@ 0 1R rO&ﬁ&ﬁ, in an

arc shape in the r adi al dlrectlon on the outer circunferente s d&" of the

opticalpd nfQr ﬂ@é ECP} o4 this invention (the second
i nvention), en eé wave engt o ﬁ ?aser light 9 is ), then for design

conditions in mhlch the opti cal depth in the unrecorded state 1in the
pregroove. 6 Akseroht)iggprefersbiadthat thackiptavheol:n thee ipr agreoove 6 is
fromO0.70 to 0.85 gm the land pre-pits 21 of this invention are such that
t he di stamgesitoém JRdteodT, rangemobet peefierhblghettiddt pnt thengtihge3T, to
twice this length (6T). 29 Further, it is preferable that the distances Lin
and Loufrdre 3n3éhetoabhge3Trom 3. 36T to 5.22T. Also, it is preferable that

t he distance Lin be in the range from3T to 4T, and nore preferably stil
in the rang fro 36T to 73T. so, it i.s preferable that the di st ance
Lout be in t Taﬁbe ?r%ﬁ?%ﬁx?%l%Tﬁﬁ%ﬁdthﬁ ngE@FE?aBPy BEi P, TDR the
range from4 85T‘% %T Ev n when, in optical information recording
medi a APV R sTERE P ARl prid pW?EeZRreBeF%HHYp?Elb#t 21 §her kapgewi t h

from 4.85T to 5.227T.

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-direction 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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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 anmount can be held wthin a prescribed range; in addition, the
accuracy of detection of land pre-pits 21 can be inproved and | and pre-

%?cﬁ'a L Z%eﬁr?fgeela fl?éi"eﬁ‘é'z F%%prr?fao%@sﬁg'f BHEGHR %%%Hééﬁ?réﬁéfa Fase I
nwni o780t Qe dte obberapeed: _tﬁh%”c%ﬁré‘rgﬁgogfigﬁsai'a%grnérr and

pre-pit hrs jnvention, ~showing in_particular the state in which the
| aser %kﬂﬁtsé ??V%ﬂ?%ﬁtfﬁoﬁhr??eﬂe? theEH?séCragiEhgdPFESFPBNecémter si de
(detracking). As_is shown in Fig. 7 and F| 8, tracking of the |aser

i ght PRYSERTITIIDPHES n%%l%yg%%eﬁ%ﬁ@rgﬁ the center 9C along 30 the
center line 6C of the pregroove 6; but in actuality, as recording speeds

are increasegs dfiguteit ki C 9f dilen! 2388 pkLobLI éexg%eanf Lo the center

line 6C of the pregroove 6. and recorded pifs 1 e recorded. As shown

in Fi 9 ?ﬁ‘st%n{’?%ﬁ péf%ﬁ’c?ﬁé!@hxﬁ nél &§f 'EﬂépfanéS?alB'EE“

encroac and 7 |nto t enter portion of a recorhed pit 10,

t he norégﬂ {jﬁgrﬁ quegyrg q%l§h @HQ E%Ea?f E recorded pit

cannot tarhed " and & S|gna cannbt o%?a fed upon
say designed, shape and size of the recorded pit cannot be

obtained, and a satisfactory RF signal cannot be obtained upon
reproduction, so that there is a high probability of readout
errors. This tendency is prominent in the case of recorded

pits 10 which are shorter than 3T or similar.

On the other hand, as shown in Fig. 8, in the case of the
land pre-pits 21 of this invention the distances L;, and Lout
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 in the prior art, and the effect exerted on the shape and

size 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.

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

spot 95 of the laser light 2, then adjustment is possible
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reproduction, so that there is a high probability of readout errors. This
tendency is promnent in the case of recorded pits 10 which are shorter
than 3T or simlar. On the other hand, as shown in Fig. 8, in the case of
the land pre-pits 21 of this invention the distances Lin and Lout are

Wi thin dhsena@ngs 31 £Re6JrakEnse FA-thE Séi‘EBBegi:Iﬁ""gn chi§ pasldgnedae

portions 22 of the inside protruding portion 2 articu

posi ti apech GhoS8K: g GRSk oY heE rLbabal By hiigrcaskcal gRnygptional arc-shape

| and pre-pits 8, so area of encroachnent of € "'and 7 (inside

pr ot rudi n ortion 23 n.the portjion of the_reco d pif 10 is smaller
thanirP?#%Fé#Q%ﬁ %P%%giﬁdd?ﬂﬁhe%?eEPee§@P9@df6ﬂmt%2gsﬁapi/§nandsize of the
recorded pit 10 can be reduced. Mreover, readout errors occur less readily
dur i ng WegroHucIToRt bY enf hpehinegt EhekRRgsbenahe basthati ghtificetdos. If a
| and pre-pit 21 is positioned within the circular spot 9S of the | aser

light 9istpessHeleist ment is possible 31 depending on the state of the
deposited filmin this portion wthout being greatly affected by

di fferences h n d; i .depth_ in.,the range fromX/(8 to X/'5
and wit houtﬁ%%’aﬁ@gaéﬁ% ﬁgﬁg“?ﬁ%rﬁ{%ﬁq‘gnﬁ??o’é%l?ﬂa'f‘egg?i REz8t FBATY s
possi bl Next, e the: op ' | nforation. recording nedia of ,a third spect
of thi saeslpnvent?fon Jt%ifrr(hj&]&lrﬁiegn?i L e le?‘ﬁ?%fh%ﬁ? ’bisgﬁpfﬁﬁnﬁpg.g .Seg
on Fig. 9.
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 95 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 pregroove 6 is from A/8 to A/5 and the track pitch of

the pregroove 6 is from 0.70 to 0.85 um, the land pre-pits 21
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Fig. 9 is an enlarged plane view show ng in enlargenent the optical
I nformati on recording nedia 50, and in particular a portion of a
meandering |land pre-pit 21 and a portion of a circular spot 9S of |aser
light 9 irradiating this pre-pit. As shown in Fig. 9, in the optical
informatLon recording, nedia 50, simlarly to the optical information
recordi % HF at o $O?h%r?i?B?hiﬁbéﬁtpoﬁo(Fmgﬁ By &nd -BRe U8Rt ife8)

i nformation recording nmedia 40 of the second invention (Fig. 6), land pre-
pits 210 24@ prorsrel,¢ n< & A0 tijieon of t he pregroove 6, protruding in an arc
shape in the radial direction on the outer circunference side of the
optical information recording nedia 50. In this invention (the third

i nvention), Ihehsthecionaklengbit of. ¢ hephasek,l Kght 59 pum Xndt Bew5f am desi gn
conditions in which the optical depth in the unrecorded state. in the
pregrooye, b, i$ d_r—mn}ﬁqﬁ to XI5 and the track pitch of the pregroove 6 is
from0.70 to 0.85 m the land pre-pits 21 32 of this invention are such
that 0.40 m5 Lin < 0.80 gm and 0.40 m5 Lo,,t 5 0.80 M It is
preferabl e tTat 0igl5 e <ihshdd. &dgen podt Doh5 PP bflebé fns@dé 0 m. That
I's, the inside edge portions 22 of the inside protruding portion 23 and
out si depmsigendhinid i poust 2én 023 tded owtside pagérpdingonsr phonr2bhef these

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

positioned within the range of the circular spot 95 of the

laser light 9.

In other words, by limiting the distances L;, and L.uw, 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 95, 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 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.
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| aser light 9. In other words, by limting the distances Lin and Lout, the
| and pre-pits 21 are positioned within the circular spot 9S of the |aser
light 9. \Wereas conventional nmeandering |and pre-pits are not positioned
within the range of the circular spot 9S, but a portion extends outside,

in the case gf _the land pre-pits 21 of this invention_the inside edge
portions 22 éhﬁFcﬁﬁ@ig%egdbﬁgaéb?g%ﬁﬁsaz APHePESTPaFelpo¥iltohédedo as to
conver e,tomagd the center position of the circular spot 9S of |aser |ight
9. In g]p’[% i HFRF nat T ORL RECOPAT ng hedilar SOt haYi RBel GRACUPRE- sPos 9B
configured in this way, intensity differences due to diffraction of |aser
light &f tHe 1 @aepreight porrtenshe1lardnppe-Rate2t| bar cktidinhe accuracy
of detection of land pre- pits 21 can be inproved so that |and pre-pit
si gnal SR b rIbthnetrngd rosgiit oAl t Heeehfrginowi B segpats tan be
reduced, and fluctuations therein can be held bel ow a prescribed |evel. 33
That i £xtfdm} rakstiwrbances | Badipeeepsed2laniit horeseer| thht deétethdon
circular spot 9S), directing the circular spot 9S of the laser light 9
ont o t Fecdwrabpris pinpXived, obe aimata evegniaf thenlahd pasdppte2pi is21, the
margin with respect to external disturbances is increased, and noreover
t he detiectpmrkimgcourtasya i sedopdey eplit S00 f hetie eNRNof f thBelhaadppeeppit 21 is
in proximty to a recorded pit 10, the AR of the land pre-pit signal is
mai nt aisigrhall ilS%aimttd Died @ndl 3easio Ui gHié Or $nd@r feadout errors are
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 95 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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avoi ded, while the RF signal fluctuation anmount can be held to |ess than
1% Further, if aland pre-pit 21 is positioned within the «circular spot
9S of the laser light 9, then adjustnent is possible depending on the
state of the deposited filmin this portion wthout being greatly affected

by dlfferences I n the tical .depth in.the ran

de 8 t
s and® ottt ot ARG Ty TheC e Sl S40%0H60 BB, P on °i
bl t di 0 t
Bapect TERTEOT br ot bR T o RRVERTF 69 FECORHird feds 580ed on Fig. 10
through Fig. 14. Fig. 10 |s an enl arged plane view of a portion of a

neandering |mnt pire- pi tlghd nptdep Dpts cos dof onsatéenbyecnedingigaedi a 60.
Land pre-pits 8 are fornmed in circular arc shapes or elliptical arc

shapes,ard+Ha0d Yod o 1010562 Axtdved PidOfnash aSHO0¥Rap8 Fiém 89e paleortlons
of the pregroove 6 protruding in 34 an arc shape on the outsid

ci rcunfey e oid derd rbdg{@ ﬁ@ﬁ%nyléf%ﬁ%@fléb@ 91]9&' £ htn Hrgﬁ&' on

recordi ng nmedia 60. Th a land pre-pit 8 is delinea e inside

h _ h f d
cdge pad s U S ﬁ*““e‘“ﬁ S T %ﬁﬁg’h&li‘ﬁeﬁaﬂ hGe™
arc- Shaf. RO O W00 40 20 S GoSNaRS, TH0M | B, oflsi deqaig- shape

edge portions 63, and 1s I TCu art s ape on the

OUtS'd%ormed protruding in a circular arc shape on the outside
circumference side in the radial direction of the optical

information recording media &0.

The inside arc-shape portion 62 and outside arc-shape
portion €4 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 B (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
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circunference side in the radial direction of the optical information

recordi ng nedia 60. The inside arc-shape portion 62 and outsi de arc-shape
portion 64 are both based on an elliptical arc shape, and are fornmed in
arc shapes by selecting the curve of a portion of an ellipse. O course,

lar]y. t th f t t h third t t h ' h
orti ot 52 P '%%leorar “Ehapet divet ovean BaRe bk Heel BhdanBased on
t I h d h . th bi t h
or ard artafvap% Rl Silas I Clto TS IS %esﬁ%b%‘ﬁg' PPRELghher
portio of the optical information recording nmedia 60 are simlar to

those 0 it cal information recording nedia 1 shown in Fig. 15
t hr ough Flg 18. The inside protrusion length in the radial direction on

the arc innethsisla Hidad pEsrps Lo 1efgfh hen disé apggi 1 ogs thet iaddbhi onal
l'ine connecting the inside arc shape edge portions 61 on both sides to the

addi ti anad didedgeitdd Gt he 1408 der 85 8F Ce SPERE @P5ELRBe62 8k gﬂe most
prominently protruding portion 65 of the circular arc of the insi

ar c- shapgyRArddpn 1@%)eléorff{ect d;f e%wt@ggg @éogfesg Q?J.:ega BrEE‘SPEad' al

direction on the arc outer pre prt the ance fromthe

s 05 13 BT oA ¥ *‘?eangef'tf’?“ﬁ o FEPESOR. P LAGSou3,B0 P

arc-shape portion 64 at the most prominently protruding
portion 66 of the circular arc of the ocutside arc-shape

portion 64) is Rout-

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 width).

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 um, it is preferable that
the land pre-pits 8 of this invention be such that 0.120 pm <
Rin £ 0.182 pm, and 0.100 pum < Reye € 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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arc-shape portion 64 at the nost promnently protruding portion 66 of the
circular arc of the outside arc-shape portion 64) is Rout However,
simlarly to the land pre-pit 21 shown in Fig. 2, the inner wall portion
of aland 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 drawmm at the width at
one- hallRNh@THdHt T §F IPIheEMRARY Tre-Frandering hand -pearpdkfwbdt hle | n
this invention (the fourth invention), when the wavelength of the |aser

| i ght RE Signalhdil ygruatelanymriytditishe el ckotae bpastaledspth in the
unrecorded state in the pregroove 6 is fromX/ 8 to A./5 and the track

pi t ch dhan Hé pradyt devadlitsiaqn grhe. dlatacte8bsghesiof i sher bardapre-t hat
the land pre-pits 8 of this invention be such that 0.120 pm Rin <_0.182
m and FG.tEO@ /mtbatRaa, <he AB0(guplithide i decexgpéai nedte behdex s muated
above, in order to sinultaneously reduce the RF readout errors of recorded
pits lleamdirtiaimestatt 1% ans hofgl86el and pre-pits 8 when enpl oyi ng
meandering |and pre-pits 8, the RF signal fluctuation anmount nust be held

to at least J.ess..than 1% and in addition the characieristics of the |and
pre- pits 8Fi%alli &S hd r]t Wltrlﬁjetll?ecl?%a%'él‘?‘ét i#Reky , Revas@ndpe

mai ntai hed at 15%or _higher. Fig, 11 is_a graph showing the relation of AR
to Rostimhd®S RPAIGRt A RatRY FHIFRR: f Repur 80CRoBPLdgEE2RAY GEESCEY ARHT ect

AR,
and the influence of R;, dominates.

As shown in Fig. 11, when the figure of AR=15% is taken
as a target, the value Rj;,=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 R;, and
Reout (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 Rj, and Rey: plotted on the vertical and horizontal

axes.

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

regions delineated by arc-shape boundary lines.
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and the influence of Rin dom nates. As shown in Fig. 11, when the figure of
AR=15%is taken as a target, the value R n=0.120 mlies on the borderline
of optiml design conditions for land pre-pits 8. This invention (the
fourth invention) was devised by discovering regularity between the design
values for R n and Rou t he neanderi ng. shape, desi gn | ues), the anount
of RF signggsfﬁ Qﬁﬁ?%ﬁéytéhﬁﬁébfﬁﬁ$?i%hﬂ%gdé%rghge xgtetpﬁdEQ?ge and

ot her neasured electrical signal values, and draw ng ?raphs with Rn and
Rout plVt&ed’ifh H& R i bl TahPhdri FoRF afnd aklas . alpsglute valyegpsiph
showi ng the range of RF signal fluctuation amunts and the range over

whi ch tRie sARmasl 1ERscruathigheris pl ter nhefRouisob. 1@ pwor £ zBpt & 0atvg and
Rin on the vertical axis. Here, the range over which AR is 15% or higher

i s indigat Ry @b awon the Rigy axjs, and RF signal fluctuation

anount afggindicatzg{Fh 6€f6éntagesq€%b for regions delineated by

ar c- shape boundary lines. 37 As indicated by the oblique lines in Fig. 12,
the range weriswhilodnt herdhik g 1504 cindli Bher and the absofnteavabkue of RF
signal fluctuations is 1%or less is 0.120 jim_< Rin < 0.182 mand 0.100
m <_ RQUt=g. P2858nM whSni fafhERIng" PALFLG1ul1aR04 5kl 04518, the design value
Ri n=0. 120 gm mhg% tgrg%ti%ggthenéalue ARE1504 i s oh the nbor%erline of

opt i mal, desi gn con téé%?ﬁéf”dééﬁ%%‘%é% 1585 for land pre-pits 8,

and there are concerns that the AR may fall below 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 Reu: 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 wvalue of

RF signal fluctuations is less than 0.7% is 0.140 pm £ Rj, <

0.173 pm and 0.100 pm < Reyr < 0.192 pm.

0f the design range for Rj, and Ry shown in Fig. 13, the
range in which the inside protruding length Rj, i1s greater than
the outside protruding length Reut {Rout<Rin) is difficult to

realize, considering the fabrication and moldability of the
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and there are concerns that the AR may fall below 15% due to externa
di sturbances arising fromthe specifications of the l|and pre-pits 8 or due
to high recording speeds. Fig. 13 shows a case in which the design nargins

are expanded to stipulate that the AR be 18% or higher and that RF signal
fluctuati

on._amounts be less than 0.7% Simlarly . to Fi 12, Fig. 13 is a
graph s cﬁﬁﬁé}t#ﬂ§°$@§§ﬁPQﬁr?@p§?bﬁ%Jm? h%tégt?%ﬂ gﬁ%u%FgmgﬁB the range
over ich the AR s, 18% or. higher, plottin out. on the horizontal axis
ond R ERSTRAE ded Tt LA LY adlf e CBPahie Do TRet BSF Buehd s i n Fi g 13,
the range over which the AR is 18% or higher and the absolute value of RF

si gnal MaxRiAuRtaRIECT Ynatsky thak® ©. /M9s i and. 448t RwsSRRitn < 0. 173 pm and
0.100 m _< Rout < 0.192 m O the design range for Rin and Rout shown in

Fig. 13, the, r.ange in which the inside, protrudi length Rip i reater
than the ou ﬁ%kﬁ%ﬁcﬁ%%iﬁ%é}¥g% t-1$bu}?(F%h?KR?%)l?sgdgf?PEuFSO%bng
real i ze, consideri he, fabrication and noldabjlity of the 38 optical

i nf or n&tq%ﬁ%r‘?ﬁﬁif[ M%%fﬁ‘h‘ﬁt%@%’% apRynte h%‘g‘éf the FaugeseveRrlly, it
S prefg;a |l e that Rin be at nmaxi nmum approxi mately 0. 156 gnl‘and that Rin
<_ Rout"NiLths ARiIH 1LY 0% NRgReT 1 PLletylng Rass” @n gEhphherbaPABaLlt he
range of RF skgnal fluctuation anmounts and the range over which the AR s

18% or Fiighénd Jliot PR nEhRoVierbhcRheakdfizontal axis and Rin on the
vertical axis.

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 Ry, is
at maximum approximately 0.156 pm and Rip<Ruyt, is 0.140 pm < Ry,

£ 0.156 pm and 0.156 pm < Roye < 0.192 um.

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 pm < Rj, £ 0.130 pm and 0.180 pum <
Rout S 0.244 “m.

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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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 |ess
than 0.7% and in addition Rinis at maxinmmapproximtely 0.156 mand Rin
< Rout, is 0.140 m<_ R n <_0. 156 pmand 0.156 m< Rout <_ 0.192 m When
the cirgular spot 9S of, the | aser ht 9 deviates fromthe center

directi rﬁ%ﬁ??ﬁn?%%ﬂ“?rﬁ%ﬁ@mﬁ@ reRePEHAHRG - Nl aPbdni gpdceadgnt o sonme
ext er nal dlsturbance and is shifted fromrecorded pits 10 and | and

pre- pi i PR ihgh ademuae ky vl L ahies apliapretprissigaal are
expected to fluctuate according to the extent of this deviation; in order
to redkeaUinest fondthrskan @rerrinil dRckampl i tude déecneasagratet s
preferable that 0.120 pm<_ Rn <_ 0.130 mand 0.180 m5 Rout < 0.244 m
Thus i Angsi darchtflorrfatieneast Wie R u$ bgnaiks nfromnceéadirdedt hits
fabrication or nolding of the optical information recording nedia 60 or

st anperl&.heref or, even under conditions in which margins are reduced due
to external 39 disturbances during high-speed recording, an optim zed

design is ssi bl e whi.ch adequat el satlsfle characterjstics, required
for the Iangﬁﬁleﬂﬁqoﬁé qh qi cﬁb%ﬁﬂﬁ%ﬁ&e £l¥%ﬁek?vﬁﬂﬂl?Phctuatlons

of the RF signals on1recorded s 10. Thus accordlng to this invention
(the fith& ﬁﬁ%ﬁéﬁ %496 pqqﬁ?QQﬁﬂ%ﬁé R ReEtE0RSi 96 taBd portions
of land

pre-pits are positioned within the circular spot of the laser
light, which is either recording light or reproduction light,
80 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 Lj, between the pair of inside edge portions and
the distance Lo 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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pre-pits are positioned within the circular spot of the laser light, which
is either recording light or reproduction light, so that |aser |ight
diffraction can be made clear and the accuracy of land pre-pit detection
can be inproved readout errors can be avoi ded through reduction in errors

for both (gre nals nd for RF signals, and the specific shape
of |and pre%gpi b%e 19 LR¥SRhbaRt eERF ghh1ggt ARXPNEAPHY mat i on
densities and hi hq@geeds Al so, accordlng to this invention (the second

i nvent ih)Seth AL OBt hRBnt R edbaF An6eS| hui @d@%dge: Ut t4-ds and
the di stance Lout between the pair of outside edge portions of a |land
pr e- pi thnarse Usih nf t @dB @ oure hend abhgél It H Bhy SO t#atpn hethefIzstr ohigketor ded
pits of even slight deviations in the laser |ight during recording or

r epr odutit f e dtsi grectire e afidds Schédr Hedrefeicedcapdcyeadoygttere9ha 8yoi ded
for both land pre-pit signals and for RF signals, and the specific shape

of | andard gidisiearcde slesimpeshd®, asersrpdate e ghe@tigakngi nfor mation
densities and high speeds. 40 Al so, accordlng to this invention (the third

i nventi t t n d ut of
A i M Ok R T AT

dlffraqwogl de Jmie Jfé e85 g & f@g}? dﬁgié%lqg n,gf{sggitgn 8k phand

pre-pits can e I mprove errors can dout errors avoi ded

07| Dot d i3tk pris Pl dc il e Ayt Wpe fEa ! S fna 8161 B SPEELE §niNaPE

of re-pirts can
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 Ri, and

outside protruding length Rgye of 0.120 pum < < 0.182 pm and

0.100 pm < Routr £ 0.250 pum, RF signal fluctuation 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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desi gned to accommodate high optical information densities and high
speeds. Also, according to this invention (the fourth invention), by
desi gni ng neandering |l and pre-pits so as to-satisfy the conditions
regarding the inside protruding length Rin and outside protruding |length
Rout of 0.120 pm _< Rn S 0.182 pmand 0.100 gm<_ Rout < 0.250 m RF
signal fluctuation anounts can be held to |l ess than 1% and the | and
pre-pit signal AR can be nmmintained at 15% or higher, readout errors can

be avoi dgdpr ARR4 TORE cFPesIMA® shape of |and -pre-pits can be designed to
acconmodat e ﬁl gh optical information densities and high speeds. 41

EXPLANATL ON OF m | > MERIARdud$or145
THROUGH Bl G ?%% E@%@%ﬁﬁ%@m NG LAYER( OPTI CAL
RECORDI NG LAYER) 4LI GHT REFLECTI NG LAYER 5PROTECTI VE LAYER 6PREGROOVE

r oWWOBBLESB( UNDULATI ON) OF PREGROOVE 6 7LAND 8LAND PRE-PI T 9LASER LI GHT
( RECORDI NG LI GHT, REPRODUCTI ON LI GHT) 9SCl RCULAR SPOT OF LASER LI GHT 9

(sPor) 2 TRANSLUCENT SUBSTRATE
3 LIGHT ABSORBING LAYER (OPTICAL RECORDING LAYER)
4 LIGHT REFLECTING LAYER
5 PROTECTIVE LAYER
6 PREGROOVE

oW WOBBLE (UNDULATION) OF PREGROOVE 6

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

9s CIRCULAR SPOT OF LASER LIGHT © (SPOT)
9A SPOT UPPER RANGE OF LASER LIGHT 9 (FIG. 3)

9B SPOT LOWER RANGE OF LASER LIGHT 8 (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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9ASPOT UPPER RANGE OF LASER LIGHT 9 (FIG 3) 9BSPOT LONER RANGE OF LASER
LIGAT 9 (FIG 3) 10 RECORDED PIT (FIG 7, FIG 8, FIG 15, FIG 18) 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 REFLECTI NG LAYER 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, FI G

1) 42 21 MEANDERI NG LAND PRE-PI'T 22 | NSI DE EDGE PORTI ON CF | NSI DE

PROTRUDI POR] | PRAFRUDI NG PORTI ON 24 QUTSI DE EDGE PORTI ON
g: Ro%g\n LYPESW%R E%%‘%@(ﬁ%@ % z@r%r OUTSI DE PROTRUDI NG PORTI ON 26 MOST

UDI NG | NSI ORTI ON 23
27 MOST BROM Néﬁﬁl@%@%iﬁé%éfﬁﬁzww{ﬁ% RUDI NG
PORTI ON 25 30 LAND PRE-PIT (FIG 4) 31 LAND PRE-PIT (FIG 5) 40 OPTI CAL
| NFORVATIZON REGOREIING IVEIBUR TRREENTI ON,  SECOND ASPECT, FIG 6) 50

OPTI CAL | NFORVATI ON RECORDI NG MEDI A ( THI RD | NVENTI ON,
24 OQUTSIDE EDGE PORTION OF OUTSIDE PROTRUDING PORTION 25

25 QUTSIDE PROTRUDING PORTION

26 MOST PROMINENTLY PROTRUDING INSIDE EDGE PORTION OF INSIDE
PROTRUDING PORTION 23

27 MOST PROMINENTLY PROTRUDING OUTSIDE EDGE PORTION OF
QUTSIDE PROTRUDING PORTION 25

30 LAND PRE-PIT (FIG. 4)

31 LAND PRE-PIT (FIG. 3)

40 OPTICAL INFORMATION RECORDING MEDIA (SECOND INVENTION,
SECOND ASPECT, FIG. 6)

50 OPTICAL INFORMATICN 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 PCRTION OF ARC OF OUTSIDE
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TH RD ASPECT, FIG 9) 60 OPTI CAL | NFORMATI ON RECORDI NG MEDI A ( FOURTH

| NVENTI ON, FOURTH ASPECT, FIG 10) 61 | NSIDE ARC EDGE PORTI ON OF LAND
PRE-PIT 8 62 | NSI DE ARC- SHAPE PORTI ON OF LAND PRE-PIT 8 63 OUTSI DE ARC
EDGE PORTI ON OF LAND PRE-PIT 8 64 OUTSI DE ARC- SHAPE PORTI ON OF LAND
PRE-PIT 8 65 MOST PROM NENTLY PROTRUDI NG PORTI ON OF ARC OF | NSI DE

ARC- SHAPE PORTI ON 62 66 MOST PROM NENTLY PROTRUDI NG PORTI ON OF ARC OF

OUTSI DE 43 ARC- SHAPE PORTI ON 64 Lin DI STANCE BETWEEN TWO | NSI DE EDGE
PORTIONS 22 OF LAND PRE-PIT 21 (FIG 1, FIG 6, FIG 9) Pout DI STANCE
BETWEEN TWO_OUTSI DE_EDGE PORTI ONS 24 OF LAND PRE-PIT 21 (FIG 1, FIG 6,
FIG 9) RPRCTRBRPE Bﬁ%ﬁ% LENGTH | N RADI AL DI RECTI ON ON I NSIDE OF ARC
SHAPE OF LAND PRE-PIT 8 (FIG 10) Rout QUTSIDE PROTRUDI NG I?%NGTH | N. RADI AL
DI RECTI ONLGN OUTES DENCEFBARFEENABECOR NSNS PR ip) FOBTIRNE <£oPic IANG E oF

| NCLI NATI ON OF | NSI DE WALL PORTION OF LAND PRE-PIT 21 (40 TO 80, FIG 2) D
DEPTH OF PRBPPPREZPI TF2G.(E, GFIZ) B2 SRGT BIAVETER I N 1/e2 PORTI ON OF
GAUSSI AN ENERGY DI STRI BUTI ON OF Cl RCULAR SPOT 9S OF LASER LIGHT 9 (FIG 1)

L DISTANCE BETWEEN TWO OUTSIDE EDGE PORTIONS 24 OF LAND

out

PRE-PIT 21 (FIG. 1, FIG. 6, FIG. 9)

R INSIDE PROTRUDING LENGTH IN RADIAL DIRECTION ON INSIDE

in

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)

EZ SPOT DIAMETER IN 1/e’ PORTION OF GAUSSIAN ENERGY
DISTRIBUTION OF CIRCULAR SPOT 95 OF LASER LIGHT 9 (FIG. 1)

El SPOT DIAMETER IN 1/e PORTION OF GAUSSIAN ENERGY

DISTRIBUTION OF CIRCULAR SPOT 9S OF LASER LIGHT 9 (FIG. 1)
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El SPOT DI AMETER IN 1/ e PORTI ON OF GAUSSI AN ENERGY DI STRI BUTI ON OF

Cl RCULAR SPOT 9S OF LASER LIGHT 9 (FIG 1) 44 CLAIM5S 1. Optical information

recordi ng nmedia, having: a translucent substrate on which are forned a

pregroove and land pre-pits in the |and portions positioned on the |eft

and right of the pregroove; an optiﬁﬂélggcording | ayer, provided on the
ecor

substrate, enabling recording by r r'ng light; and a light reflecting
| ayer, provided on the optical recording layer, which reflects said
recording |iight, cartd cenahinifrgrmrzecior i resobying reeibe i opevingai d optica
recording layer with said recording light through said substrate, of

i nformati on whi ch b d ti | 1 t ' ' ' [
redi a e ngacﬁ&%aaj@%ez&drajﬁosﬁﬁ%%?%%?%%ﬁf%@?ﬁ%ﬁ%a2% B O one
sai regrqove n , t de | ' [ ' [
SabstF ARG A AT A5 ha gt oA O |oRat TS PRehhEnaCher de

edge portions of the inside protruding portion and the outside edge
porti oRedofr HHE Ak Siltfe RIFATARNSYY portion of said land pre-pits are
positioned within the range of the spot dianeter in the 1/e2 portion of

the Gaussian engigy-AAl stdddudi R riydhe pepetdduech orsai dubseentding |ight.

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
recordihg 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 are continuous along said pregroove
and are made to protrude in the radial direction of said

substrate, and

when e is the base of natural logarithms, then the inside
edge portions of the inside protruding portion and the outside
edge portions of the outside protruding portion of said land
pre-pits are positioned within the range of the spot diameter
in the 1/e? portion of the Gaussian energy distribution of the

spot due to said recording light.

2. The optical information recording media according to

Claim 1, characterized in that said inside edge portions and

45



2. The optical information recording nedia according to Caima1l,
characterized in that said inside edge portions and 45 sai d outside edge
portions of said |land pre-pits are positioned so as to converge toward the
center position of said spot due to said recording light. 3. The opti cal

i nformati on recqrding, nedi a accordi to, Jdaiml, ¢ rized in that,
when f §f18ardtPafE iR fans iosfn'%ﬁael%ilsafnadncperlébeqlhvégeﬁgégi d two inside
edge portions of said inside protrudin rtion and Lost.is the.distance
bet vieeROSAEA OPEfb SBUES! d ST o iHE S W TSt doptbEPhdPRg porti on,
these distances Lin and Lout are nmade snaller than said spot dianeter in
the 1/ &21igosPiodn B $& &adsh S&aT it éylgl'l:ﬁ'stri bution of said spot due to

said recording light. 4. The optical information recording nmedia according

to daimls chama(d efhtzedil N ddinatfidn SAddbd Ml Mfied Pat SccbAdingdibion to
said inside edge portions and said outside edge portions, the nost

pr o ngntly, B OLIING d NSl seramor it @fx Sk | ehdeppEopiedi ng,

portion~an tHe_nDst prom nently protruding outside edge portion of said
o1 98 PO UG, ORI AN A SPOP1 ) Ont d Al oo ngRebroRidaspol
Todi o AGCRE RGO ot SR droet e it I aT hEPyg e ad
portiO@%oa%%t§¥géjéﬁgénﬁ%%é%%ﬁgl%¥té§¥§ éﬁtgfﬁéiéf%%&ﬁﬁfﬁ8i£8r@58n,

these distances Li, and Lguw are made smaller than said spot

diameter in the 1/e’ portion of said Gaussian energy

distribution of said spot due to said recording light.

4. The optical information recording media according to
Claim 1, characterized in that, for said land pre-pits, in
addition to said inside edge portions and saild outside edge
portions, the most prominently protruding inside edge portion
of said inside protruding portion and the most prominently
protruding outside edge portion of said outside protruding
portion are positioned within the range of said spot diameter
in the 1/e? portion of said Gaussian energy distribution of

said spot due to said recording light.

5. The optical information recording media according to
Claim 1, characterized in that said inside edge portions and
said outside edge portions of said land pre-pits are
positioned within the range of the spot diameter in the 1l/e
portion of said Gaussian energy distribution of said spot due

to said recording light.
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positioned within the range of the spot dianeter in the 1/e portion of

sai d Gaussian energy distribution of said spot due to said recording

light. 46 6. Optical information recording media, having: a translucent

substrate on which are fornmed a pregroove and land pre-pits in the |and

portions positioned on the |eft and right of the?géegéoove' an opti cal
Tr

f .
recordi ng | &er, Provitted e TR sobst Fared: BRaBF &8rlPhg of recorded
pits by recording light; and, a light reflecting | ayer, provided on the

optical recoy difithd By&nt Whhss ¥ £f & eshswbabl aeeordimngdl agpktegandvenabl i ng
recording, by irradiation of said optical recording |ayer with said

recor dighgy l1iGf J4u-guods Sah dehsubsha abert 0bnknNHeE Rl baBdWBhCRiheanelse read
optically, the “optical information recording nmedia being characterized in

that, sad Jiyut Re-fid Sy AEGr&9nLi nuous along sai d pregroove and are made
to protrude]in t he radigf d??ection of said substrate, and when Lin is the

di stance between two inside edge portions of the inside protruding portion
of said | andirprapipica] Iﬁmmrd%ngtﬁ%ygrstﬁﬁ@élééﬂméénthﬁosébﬁ§ﬁééeedge
portions of the outside protruding portion of said |land pre-pits, and T is
t he basimablisngtitecepiEsentf ngechedédngi hsobysaedordingdeédapittis andhese

di stances Lin and Lout are within the range 3T to 6T.

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 are continuous along said pregroove
and are made to protrude in the radial direction of said

substrate, and

when L;, is the distance between two inside edge portions
of the inside protruding portion of said land pre-pits, Leu 1s
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 Lews are within the range 3T to 6T.

7. The optical information recording media according to
Claim 6, characterized in that said distances Lj, and Lo, are

in the range 3.36T to 5.22T.
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7. The optical information recording nedia according to Caim6§6,
characterized in that said distances Lin and Lout are in the range 3. 36T
to 5.22T. 47 8. The optical information recording nedia according to Caim
6, characterized in that said distance Linis in the range 3T to 4T. 9.
The optical information recording nedia according to Claim®6, ..
characterizéﬁ'in'?W%IOQ%&ﬂaHi%?%ﬂﬁ%ai+ﬁniEe?ﬂr?ﬁgg PeHge 3°SBFALHI3LP3T.

10. The optical information recording nedia according to C aim b6,

char act@@izech i rchamackes H2 e stantkatobeifsdipateRee Fande 47 t'dSBT. 11. The
optical information recording nedia according to Claim®6, characterized in
t hat saiahgh stlarfee 4Dut is in the range 4.85T to 5.22T. 12. Optical

i nformati on recording nedia, having: a translucent substrate on which are

formed a pregr Oovﬁ%e g#‘ﬁ’%gé‘g PhE PhLSi b0 £Q§o£8?9g285&%8”§cPB%E%B”%@ on

the left and rig _ regroove; an optica cording layer, “provi ded
ol 6oG T derch TR T HotSh Thel OB i L2l O SEOFANRG Pay e Whitdtt refl ects
bt i Calt SHtor i 4 Taybr 3 th sai d 1 ecording 11 ght throagh said

10. The optical information recording media according to

Claim 6, characterized in that said distance Lge is in the

range 4T to 6T.

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

range 4.85T to 5.22T.
12. 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 characterized in

that,
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substrate, of information which can be read optically, the optical

I nformati on recordi ng nedi a being characterized in that, 49 when Lin is

t he di stance between two inside edge portions of said |land pre-pits, and
Lost is the distance between two outside edge portions of said | and
pre-pits, ance d Lout, are such that 0.40 pm5 Lin. 5 0.80 pm
and 0. 40 pn1§hg 5%1§89 dl nﬁ%eb% Y?%%IpVﬂf6Pﬁﬁg?oﬁB98CBP&Fﬁ§nﬁedla

accordl , racter ed |n t ai d dlstances Li n and Lout
are suc% %%agcg B&FEP Lln an &5 d%?ﬁﬁﬁq? RSWMEE 0tWD m 14,

The opt i.nf or.mati on_recording nedia accordln to Caim1l2,
charact%???éﬁe RdERaPOL L@ EaRd %Féﬁbﬁﬁ?QMH¥qTﬂ ihe £ heBares s Hgnshape.

15. Optical information recording nmedia, having: a translucent substrate on
whi ch a#rdfbaredra prebr bbes Oadd land pge-pit.80 mot hend ahdd P | OITS,,.
positioned on the left and right of the pregroove; an optical recording

| ayer, provie on the substrate, enabling recording by recording |ight;
and a light reflecting layer, provided on the optical recording |ayer,
which reflects said recording light, and enabling recording, by irradiation
of said optital Teeovgthgallayarownbhisal ¢ecee@idiggddightaddyualy sa d
substrate, of information which can be read optically, the

Claim 12, characterized in that said distances L;, and Ly are

such that 0.45 pm < Lijn < 0.50 pm and 0.65 pm £ Loy < 0.70 pm.

14. The optical information recording media according to
Claim 12, characterized in that said land pre-pits are formed

in a meandering shape.
15. 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 characterized in

that,
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optical information recording nedia being characterized in that, 49 said

| and pre-pits are continuous al ong said pregroove and are nade to protrude
in an arc shape in the radial direction of said substrate, and when Rin is
the inside protruding length in the radial direction on the inside of the

h - ' i udi I th i h di
i rection onThe. “aRsPag B tbna s FOhAE R R AR R P Rt are

such that ; 0.120 pin,< Rn <, 0.182 mand 0.100.pm< Rouf. < 0.250 m 16.
The opt 2hd FER B e £ rer L ERAr NS Tl & L ae CORErn ATt e T,

charactgri zegl.i n that said hengt hs Rin and Rout are such that 0.140 pm5
Rin < 9193"h8ndt 05368 prR°5*RSGGr 28%. 192 LM 17. The optical

i nformation recording nedia according to Caim15 or C aim16,

characteri zedhén Rpatissaingd liengids fRidt riaich RadnANe syichhd hataRin _< Rost
18. The optical information recording nedia according to C aim15,

charactgfi&edibn éﬁa’ehéaﬁ.ﬂshéagbﬁstﬁiena%@d589%% ane RSUCH & hafe 0. 140 m <
Rin 5 0.156 pmand 0.156 pm < Rout <_ 0.192 19. The optical information

recor di Higr Se4é ' ai :agt ari (| a id lengths
Ri n and Rout a?%%gggﬁi?ﬁa%Qgg%oh?m%geagﬁeggo.gi§%%§rﬁog]ngiblo.ttf%g pm 5 Rout
S 0'2440@%5§EE of the arc shape, the lengths Ri, and Rgw are such that

0.120 pm < Rj; £ 0.182 pm and 0.100 pm € Roye < 0.250 um.

l6. The optical information recording media according to

Claim 15, characterized in that said lengths Ri, and Reut are

such that 0.140 pm < Ry, £ 0.173 pm and 0.100 pm < Roye £ 0.192
Jm.

17. The optical information recording media according to

Claim 15 or Claim 16, characterized in that said lengths Rj,

and Reut are such that Rip € Roue-

18. The optical information recording media according to

Claim 15, characterized in that said lengths R;, and Ry, are

such that 0.140 pm € Riy, < 0.156 pm and 0.156 pm £ Reoue £ 0.192
pm.

19. The optical information recording media according to

Claim 15, characterized in that said lengths Rj, and Rgy: are

such that 0.120 pm £ Rijp, £ 0.130 pm and 0.180 pum < Reur < 0.244

pm .
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20. The optical information recording nedia according to C aim 15,
characterized in that, when X is the wavel ength of said recording |ight,
the optical depth in the unrecorded state in said pregroove is fromX/ 8 to
X/'5. 21. The optical information recording nmedia according to < aim 15,

characteri zedgin &R@to%%h@aqphw%@rﬂé%¥yﬁhﬂ%%dfﬂ%ﬂq(ﬁ%g?% {ﬁbiéﬁgﬁ to

absorbing materi al capabl e of absorbing sa reco

Claim 15, characterized in that, when A is the wavelength of
said recording light, the optical depth in the unrecorded

state in said pregroove is from A/8 to A/5.

21. The optical information recording media according to
Claim 15, characterized in that said optical recording layer
comprises light absorbing material capable of absorbing said

recording light.
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