DESCRI PTION Optical Recording Medium Optica
Recor di ng Medi um Manuf acturi ng Met hod, Reproduction
Si gnhal Processing Method and Eval uati on Met hod
TECHNOLOG CAL FI ELD [0001] The present invention
relates to an optical recording mediumto which a
signal processing relating to a waveformdistortion

of a reproduction Sign?ks%ﬁz%?nﬁf performed, a
manuf acturi ng nmet hod, a reproduction signa

processin t hod .and _an. eval uati o t hod t hereof .
BACK T0605) " rbdly G A dover gpiEnt cgh
hi gh-density optical discs. have been actively carried
M2 a?W%@eﬁ‘th%%fr SIS Chave S FEQERTTYY Method and

general ly used and optical discs are establishing a
position as i nportaft'FHEOHARtYOT Yecor di ng media. In
DVDs, a nethod for denodulating digital data by a
digital signal processing using PRML (Partia
Response Maxi mum Li kel i hood) effective for high
TEGEHSIASLChécbEdiihg and reproduction in a |inear
di rection has been brought in to inprove the
[0p@br oducTlion guabénly ofnvedircapapletef high- densidprical
recordi ng. [0003] On the other hand, for a
receprioguctednusi gnavhiceprodugedlf rowcas BV havlaging to a
i nconpl etely shaped narks recorded 1 due to a
wavetomdi nijgpertornmanceé aad therodke;ioreprsodueti ons to be
qual ity may be degraded in the PRML signal processing

peBSormed, a manufacturing method, a reproduction signal

processing method and an evaluation method thereof.

BACKGROUND ART

[0002] Research and development on high-density optical
discs have been actively carried out in recent years, DVDs have
been recently generally used and optical discs are establishing
a position as important information recording media. In DVDs,
a method for demodulating digital data by a digital signal
processing using PRML (Partial Response Maximum Likelihood)
effective for high density recording and reproduction in a
linear direction has been brought in to improve  the
reproduction quality of media capable of high-density
recording.

[0003] On the other hand, for a reproduction signal

reproduced from a DVD having incompletely shaped marks recorded



conpared with a | evel discrimnation binary processing
for binary discrimnation using a slice |evel at

whi ch a bal ance of recorded codes is satisfied.

[ 0004] Thus, an optical disc device for neasuring a
mark distortion rate for a mark pattern wth a |ong
recording wwdth in a DUD and switching a signm

du?rqgeSSIQQEbetmeen a @R ncegnab,p£gce %hgs ?Péﬁ?uctlon

evel di scrimnati on binar y processing aséd
rk dlstortlo rat i s .di i sc | os for. ex e, in
quaa%%%tn?yterat%e%ri {0 thi § he ?%%BI AR, aﬁe |8%?SSlng as

r epr oductjon ality unaffected b rk distortio
CORTT Be HBFguﬁ%dEFﬁei h& SFEpT bt ngg?a%YDﬁﬁoces ng for
Further, patent literature 2 discloses
bl%%ﬁYé*%%%&PFP§t+%%ﬂ6Hﬁ€e |ﬁﬁb??ﬁﬁ?%ﬁ%'?FOWPéﬁho%tW%%ﬂnce of
disc having information recorded at high density
regidRg Ry pessdftshk&def orm equal i zing circuits
having different equalization characteristics. [0005]
[OBES! (Bl utresyy DrBcsprsteh d55BDIREIEHI GOF afeBP8EINg & mark
Recordabl es) formed with organic dye recording filns
dipyorpion resdat ifayg andaBD-RESC (B witdy aDilstg Regw ¢t dlsldeg)dth
formed with recording filnms made of phase-change
inmat ePVal snby depositgorr Haye lbepno propaosedoantgut at GRML
practical use as a tendency toward higher density.
si@l ofrddeesenBDandt hosevé draettmintimatdpgahicadhyerocessing
recording filnms by spin coating easily enable a cost
baseduat itor, maher ef ore - tikey race ps etlictledetip ebt e¢xdnlide, in
2 mai nstream of inexpensive high-density optica
patecordinRgamedialr. [100@6)sFbEridRl idisa dicageam sowWdigtion
the structure of a BD
quality unaffected by mark distortion can be obtained in the

reproduction of a DVD. Further, patent literature 2 discloses
to satisfactorily reproduce information from an optical disc
having information recorded at high density using two types of
waveform equalizing circuits having different equalization
characteristics.

[0005] BDs (Blu-ray Discs) such as BD-Rs (Blu-ray Disc
Recordables) formed with organic dye recording films by spin
coating and BD-REs (Blu-ray Disc Rewritables) formed with
recording films made of phase-change materials by deposition
have been proposed and put to practical use as a tendency
toward higher density. Out of these BDs, those formed with
organic dye recording films by spin coating easily enable a

cost reduction, wherefore they are predicted to enter the



formed with an organic dye recording filmby spin
coating. In the BD shown in FIG 12, a reflection
film5b3 is formed on an injection nolded substrate 54
by sputtering or the |ike, an organic dye recording

| ayer 52 is formed on the reflection film 53 by spin
coating and a transparent film51 is forned on the

recordin er 2. this BD,has..a groove, track
mainsﬁiﬁggbgg) %ffpenifve 5 ?%ﬁﬁgy % %éF%%Vr cqﬁglqg gedla

w
g

er be 50 s, irr dlated to t.he recordi n | ayer 52
O$$§ t he ?ﬂ%nsﬁ%rent Igye?rm%I?QOWln cord |%To%%a %on on

the land track I G for exanpl at ent

ol 6oy 007 T T B Sow i BFGIE1S Radtie . 0
Ht oL characteristic in which the refl ectance of a

the oBiyr Hed'ardgn 6| dver 2t FEALEARETCN of 1 dh Uhrigc drd@gd on an
area, but has an LtoH characteristic in which the

injeFtiset drtelsst BEcatded area FRURTYheld tHanthhal 16f, an

an unrecorded area. In order to ensure a sufficient
org@itectvanéecorted depteh 6 ast FagkeYyrosovee( deffeterce f1lm
between the height of the groove track OG and that of
S53the Fahd trackd @nd & getnspabent skl erl tranfafredora the
in an optical recording nmedium having an HtoL
rechratiact dravsti €2( seehif D éxenpl @ropatentatkt evmtano@ve) 0OG
4). [0008] As described above, in the BD having the
andit @H lehar acteki stirc-droowhi chr@d,heanef lzectanece okathes0 is
recorded area is higher than that of the unrecorded
irad@oatad thaviheg renbodived | ofyer ecordaed taa thend@ntknt layer
track, the depth of the track groove is 3 snall,
51 Wher ef-eeerheatnfiosmaasbhy o apped 1and verycrinhal apeed, for
recording is likely to be perforned as conpared to BDs
exWde, patent literature 3).
[0007] The BD shown 1in FIG. 12 has no Htol characteristic
in which the reflectance of a recorded area is lower than that
of an unrecorded area, but has an LtoH characteristic in which
the reflectance of a recorded area is higher than that of an
unrecorded area. In order to ensure a sufficient reflectance,
the depth of a track groove (difference between the height of
the groove track OG and that of the land track IG) is set to be
smaller than the one in an optical recording medium having an
Htol characteristic (see, for example, patent literature 4).
[0008] As described above, 1in the BD having the LtoH
characteristic in which the reflectance of the recorded area is

higher than that of the unrecorded area and having information

recorded on the land track, the depth of the track groove is



ot her conbi nati ons (BD having the LtoH characteristic
and having information recorded on a groove track, BD
having the HtoL characteristic and having information
recorded on the groove track or the |and track).

Thus, tear-shaped or M shaped marks (recorded areas)
as described below are nore likely to be recorded,

t her eby _degrading .t he_recaqrdjn ualLty. [0009] FILG
o e R P arg S Sk asralsr e toar) Shadsges
mar k. and. Fl 4 is a diagramshow ng an exa e .
=TT, ShapEH T kE> Bon EF SoPBYUGI PG FREPTEar bhaged ich

mark MD shown in FIG 13, a reproduction signal.SD
OthFs YRR AT i t'ERe PAVIthe FronttHal fc,haﬁﬁgtﬁléjss%lc and
smal | anplitude in the rear half. Upon reproducing
hayHed Mehaged 1har KSR SROwA™ A FTGCVE4, T8 K e fPodG et '8n the
signal SB has a large anplitude at a front side, has
Htel siraPraahpfitiude PRIt HeVARddl B2 dfdavasna Togeed on the
anplitude again at a rear side. [0010] Since a
ITINGT tTEeSACKr €E0F AR nEPrk 3 ) ver Ygtralieagnghared| eectMsgraped
i ntersynbol interference during reproduction in a BD
maylepr ghreridend dycahe dsevelcdised i vdlrat isgr bharyikely to be
processing is difficult. As a result, the |evel
reddistgd,nithateon ddnardyingpcbeessing ingeduphi®VDs cannot
be used and the PRM. signal processing needs to be
[0used. Homewerl3 iis theliabowe Bvhawi ng ekheplds obf the tear-
characteristic and having information recorded on the
shipdrd amaclkndarscgnal s tdh &iaerayn lsabgenywayef @fdafiple of the
distortion is 4 reproduced as conpared with other
M-8RscedThus x .er uvpes feeauentiny toecueaanshsbgnals wwMoh shown
good reproduction quality cannot be
in FIG. 13, a reproduction signal SD has a large amplitude in

the front half, but has a small amplitude in the rear half.
Upon reproducing the M-shaped mark MM shown in FIG. 14, a
reproduction signal SB has a large amplitude at a front side,
has a small amplitude in the middle and has a large amplitude
again at a rear side.

[0010] Since a shortest recording mark is wvery small and
subject to intersymbol interference during reproduction in a
BD, reproduction by the level discrimination binary processing
is difficult. As a result, the level discrimination binary
processing used in DVDs cannot be used and the PRML signal
processing needs to be used. However, in the above BD having
the LtoH characteristic and having information recorded on the

land track, a signal with a very large waveform distortion is



obtained if the conventional PRWM signal processing,
whi ch cannot deliver sufficient performance to a
reproduction signal wth a | arge waveform distortion,
is used as it is. Patent Literature 1. Japanese
Unexam ned Patent Publication No. 2005-93033 Patent
Literature 2: Japanese Unexam ned Patent Publication

No. ,,2002- 230904 _Pat ent Li Al Pa hl et of
e URRat Fanal PUBT ] Rt on VB 20081 006468 Parent TSluenty
Literature 4: _Al Panphl et of International Publication
Vi 2606/ 046066° BI'SCLOSURE éﬁpJf?i%J?N\?@r\rrﬂEﬁ‘\fj[%Y01ﬁmll\nt oe
obj e of the present invention is to provide an
ob ?)J[I?ec | 1 ecotdi figm Rl iihto Whi'ch 4987 £r06F88é§%1 ngPieh
relating to a waveformdi stortion can
Ca%%ﬁ?sﬁ?ﬁﬂﬁ?Fl%VfﬁéFf%ﬁ?ﬁﬁFﬁﬁﬂﬁmanFS 5Or§pF88ﬁ%?¥%ﬁ%on signal
signal with a |arge waveformdi stortion, a
Wlﬁ%ﬁ%ﬂé@@ﬁrWﬁ@eﬁ%W%éHStérFéﬁ?odﬁ%ﬂﬁﬁﬁ'§th5ll$foce55|ng
met hod and an eval uati on nmet hod of such an optica
Pa?%@%ﬂdﬁﬁ@aﬁéé?uha [0012] One aspect of the present
invention is directed to an optical recording nmedi um
i n WhptesenPoerariord iR teatoPdediontice Nand20Pack3 i3 a
groove track and the reflectance of a recorded area
Patent guererehanethat of an unrecorded area, wherein 5 a
signal processing relating to a waveformdi stortion of
a Teproduc Unonasigedl Pateprtoducededriom Nhe 2p02€&10904
recording nediumis adjusted by changi ng a paraneter
Patksed Tiinetrheust gnal

A1 Pamphlet of International Publication WO 2006/006458
Patent Literature 4:

A1 Pamphlet of International Publication WO 2006/049006

DISCLOSURE OF THE INVENTION

[0011] An object of the present invention is to provide an
optical recording medium to which a signal processing relating
to a waveform distortion can be satisfactorily performed even
to a reproduction signal with a large waveform distortion, a
manufacturing method, a reproduction signal processing method
and an evaluation method of such an optical recording medium.
[0012] One aspect of the present invention is directed to
an optical recording medium in which information is recorded on
a land track or a groove track and the reflectance of a

recorded area is lower than that of an unrecorded area, wherein



processi ng based on waveformdi stortion informtion
for specifying the waveformdi stortion of the
reproduction signal and the paraneter is changed to
enphasi ze hi gh-frequency conponents of the
reproduction signal nore than in a signal processing
relating to a maveforn1distortion of a reproduction
signal repraduced froman, optical Lecprd) ng; rpdiumin.e
Fﬁe%tance of°a recorged area |s

retPaLM§Q%%.ogiagalunrec%%%%d argr 91 ] Q S cording
Bt fecordifhy ne the paraneter ugea In the

n cessin relatln to the waveform distortion
me%fg“tji"ﬁe R Brb gy BePRE e odiasy s the Flgnal
changed to enpha3|ze t he hi gh-frequency conponents of

pr??ﬁ?%%%ﬁo&ﬁﬁﬁlon0“3|dW§Efﬁ6We Rt the 7 ation
processin elating to the waveformdistortion of the

Sp?%&ﬁXﬁﬁ@thﬁh S YRar Ty SproateEe” f Ponthe hesoptitaiion signal
recording mediumin which the reflectance of the

and eclotrdedagreates highetharnad that PN 2anr eEGr e auency
area. Thus, the quality of a high-frequency signa

compn 4IE i rmfrovl@@l rapdodivet singnad grprlocexsi nghatel ai ag stignal
the waveformdi stortion can be satisfactorily

prpesfompedeevennt ota aepavdiotn olissioghabn hava ngeroduction
| arge waveform di stortion. BRI EF DESCRI PTI ON OF THE

s1 ORANNGS 06uf801atonFle@ optiisad i oeddidicagednushowiwigch the
the construction of an optical disc device according

refe@dridest oenbodiaentdcaf atbe iirventdion, Fh& 2Zhias aof an
bl ock di agram showi ng the construction of an

unrecorded area.

@

[0013] In this optical recording medium, the parameter used
in the signal processing relating to the waveform distortion of
the reproduction signal being reproduced is changed to
emphasize the high-frequency components of the reproduction
signal more than 1in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the optical recording medium in which the reflectance of the
recorded area 1s higher than that of the unrecorded area.
Thus, the gquality of a high-frequency signal can be improved
and the signal processing relating to the waveform distortion
can be satisfactorily performed even to a reproduction signal

having a large waveform distortion.

BRIEF DESCRIPTION OF THE DRAWINGS



optical disc device according to a second enbodi nent

of the invention, FIG 3 is a block diagram show ng

the construction of an optical disc device according

to a third enbodi nent of the invention, FIG 4 is a

bl ock di agram showi ng the construction of an optica

di sc device according to a fourth enbodi nent of the

obYENtT OPra FIG ;8 L 3 Block i agr am show g theys ructson

construction of "an  optical drsc deV|ce(%ccord|ng'Eo a

offELt% %ngglgEgé gvi@? aé§¥§1EFOQb E!%ﬁr t “embodiment of
cifcUft tdfagrant show fig an~ e€xengl ary H f

cnd Jimt FPF showmn in FIG 5, FIG 7 is a block
Ui JyrEhiSRowi ng the construction of an optical disc

device according.to a sixth enbodi nent of the ,

i nvehti oh, 1FIG PR TS A W6EK SEPYgrant BhoGp gt ton of an

structure of an optical disc according to a seventh
oPehitdi et BFViFR aFﬁ@%ﬁVﬁanoFﬁcﬁegopg &TpPaRTTiewr bf the
~the optical disc showmn in FIG 8, FIG 10 is a block
1ndeagram showi ng the construction of an 7 eval uation

device for evaluating characteristics of the optica

di sEIGhownis na PGSk 8limwdag, shp@indlths eosdetiydsrion of an

showi ng the structure of an optical disc according to
opahcal ghtHc enbudraericcobdihe itnvent Flohyd embodiment of the

invention,

FIG. 4 is a block diagram showing the construction of an
optical disc device according to a fourth embodiment of the
invention,

FIG. 5 is a block diagram showing the construction of an
optical disc device according to a fifth embodiment of the
invention,

FIG. 6 1is a «circuit diagram showing an exemplary
construction of a limit FPF shown in FIG. 5,

FIG. 7 is a block diagram showing the construction of an
optical disc device according to a sixth embodiment of the
invention,

FIG. 8 1is a block diagram showing the structure of an
optical disc according to a seventh embodiment of the
invention,

FIG. 9 is a plan view of the optical disc shown in FIG. 8,

FIG. 10 is a block diagram showing the construction of an



FIG 12 is a diagram showi ng the structure of a BD

formed wth an organic dye recording filmfornmed by

spin coating, FIG 13 is a diagram show ng an exanpl e

of a tear-shaped mark, and FIG 14 is a diagram

showi ng an exanpl e of an M shaped nmark. BEST MODES

FOR EMBODYI NG THE | NVENTI ON [ 0015] Hereinafter,

e dinents.of the present inventiaqn .are described in
R e S e e e " g 2 ST (i P tloa
diggbs diwrrrlerit)Fféést oafndalgl, an optical disc device as an

exanple of an i nt 6Ff¥at’’ on repr oduci ng devi ce

according to a first enbodi nent _of the presen .

i nvehti oh! i §° destri'oed. 6" F8°asbioc redioaftgraaﬁnOptlcal

.Showi ng the construction of the optical disc device
AL Ye BTHMG Pott e 18 e ABBAT T of the TRVEHtIN.

[0017] The optical disc device shown in FIG 1 is

probi@ed 2 vist I &iegpercalohest U SArpreaRpl ¢ i erEbLdormed

‘a variable anplifier 14, an A/D (anal og-to-digital)
wighhrfertrernis, dee spudarabre halefiormedqidl FREr ABL1IRIPR

(Partial Response) equalizer 17, a maxi numlikelihood

decbder 18,1 yadizbliaen Boanpbi fheexeopts obf er UG rmhaped

PLL (Phase Locked Loop) circuit 20, a BCA (Burst
maQut tansyg Area) detector 21 and a nedium discrimnating

circuit 22. [0018] The optical disc device shown in

FI G'1d. can ipepr aduceamnfsoomahyoanatexaeasdt biforna MBBhaped

havi ng a
mark.

BEST MODES FOR EMBODYING THE INVENTION

[0015] Hereinafter, embodiments of the present invention
are described in detail with reference to the drawings.

[0016] (First Embodiment)

First of all, an optical disc device as an example of an
information reproducing device according to a first embodiment
of the present invention is described. FIG. 1 1is a Dblock
diagram showing the construction of the optical disc device
according to the first embodiment of the invention.

[0017] The optical disc device shown in FIG. 1 is provided
with an optical head 12, a preamplifier 13, a variable
amplifier 14, an A/D (analog-to-digital) converter 15, a
variable waveform equalizer 16, a PR (Partial Response)

equalizer 17, a maximum likelihood decoder 18, a wvariable



characteristic in which the reflectance of a recorded
area is higher than that of an unrecorded area
(hereinafter, "LtoH characteristic") and recorded
with information on a land track (hereinafter,
"in-groove recording”) as an optical disc 11 and can
al so reproduce information froma BD having the LtoH

acterl and ecorded th i tjon on a
g T A i

BD Wi t characteri st i.ch_the r fl ectance of
% a r@%opged areg st o Aréﬂhane¥ﬁ§F05f ag uRFecorded o tum
area (hereinafter, "FkoL characteristic") and with
I He G 68ve Fetdr difng and a BD with the HtoL
characteristic and wth the on-groove recorded if
[OfEtessar € [ 00191°2Fhe 995Fi cAFVhead TYhclidded §- 1 can
sem conductor |aser, an objective |lens, an actuator
reRFF 4 Yre IFR%PrW%ﬁ%%ﬂ ate’s alfasér Bedm te t e opbfey a
disc 11 to reproduce the recorded information and
chatR pifts-saiFeprodBéthohnsi gRalctietdte ©fpreearfslarticer axga is
The preanplifier 13 anplifies the reproduction signa
higli¢th ahapeditkitedoigairn andesutrgats aneat olhdreingdicpabl ¢ LtoH
anplifier 14. [0020] The variable amplifier 14 and the
chyaadtablistanp) | neérre@ bt noltheinI9rvanstn tat e amnliGdrack
(Automatic Gain Controller), wherein the variable
(harvplridffiter, 12ianptodiresrddiediept ddact aonopsi grialdifscoml and
the preanplifier 13 under the control of the variable
ca@anplisbi eregontucel | enfdSnstich t hadémt ke Bevelavdhgt hehe LtoH
reproduction signal outputted fromthe variable
chayEefdiftic and recorded with information on a groove track

(hereinafter, “on-groove recording”), a BD with a
characteristic in which the reflectance of a recorded area is
lower than that of an unrecorded area (hereinafter, “HtolL
characteristic”) and with the in-groove recording and a BD with
the Htol. characteristic and with the on-groove recorded if
necessary.

[0019] The optical head 12 includes a semiconductor laser,
an objective lens, an actuator and the like, irradiates a laser
beam to the optical disc 11 to reproduce the recorded
information and outputs a reproduction signal to the
preamplifier 13. The preamplifier 13 amplifies the
reproduction signal with a specified gain and outputs it to the
variable amplifier 14.

[0020] The variable amplifier 14 and the variable amplifier



equal i zer 16 becones a fixed level using a target gain
set beforehand and outputs it to the A/D converter
15. [0021] The PLL circuit 20 generates a reproduction
cl ock which synchronizes with the reproduction signa
after waveform equalization to be described |ater and
outputs it to the AAD converter 15. The A/ D converter
15 nver the anal.og _re dugtion si |.into .a
CORPHTERT rbor SOURE i oo Ghal by RLhnBY g Thd Confrellen),
reproduction_si.gnal _in synchronismwth th :
o EOdtt | ST LTaRk BUE PUred 17 ofitme BEL g1 chrprostiction
. an Qutputs it to the variable waveformequalizer 1
STt TP RbI S nRBERFT Cr e POl I'ETicto B theBen of ' the
detector 21. The variable anplifier controller 19
VARt s e 116V el SO PR SHI ditt alUSi gt Hifg level of the
automatically adjusts the gain of the variable
repfgidgiier 14198ach PRERUGHE | dvem ofNEheVeEpFOuctiforFTorm
signal outputted from the variable waveform equalizer
eyl edonts PhecTexked Ifever. 1BA229s¥e ¥aFpahtle galn set
wavef orm equal i zer 16 is so constructed as to be able
beforadiramgend gaivhtsdd for the wakiefomvesgeal +zat i on
processing in addition to a normal construction of a
[O0P2hear WevePbEmcequaltzeP arrhelrasea fa [terroduction clock
characteristic for anplifying a high-frequency range
whoth t hienatepmnodeast ivdnh stignatepriBiubheovasiabie avdtef orameform
equal i zer 16 shapes the waveform of the reproduction
eqsh ginadt iout put teed daamitke AbbPecoavier berplhbs ust ngoathe A/D
gain instructed by the nediumdiscrimnating circuit
codle@ddt @8t put ghtheayeswdrvegteepr o8lucidr@@ rskgnethe t Ginalog
the PR equalizer 17 and the PLL circuit 20. The
repayefQrighequalhzer ins$oNot digital reproduction signal by

sampling the reproduction signal 1in synchronism with the
reproduction clock outputted from the PLL circuit 20, and
outputs it to the wvariable waveform equalizer 16, the variable
amplifier controller 19 and the BCA detector 21. The variable
amplifier controller 19 detects the level of the digital signal
and automatically adjusts the gain of the variable amplifier 14
such that the level of the reproduction signal outputted from
the variable waveform equalizer 16 becomes the fixed level.

[0022] The variable waveform equalizer 16 is so constructed
as to be able to change a gain used for a waveform equalization
processing in addition to a normal construction of a linear
waveform equalizer and has a filter <characteristic for

amplifying a high-frequency range of the reproduction signal.

10



particularly Iimted to a waveform equalizer for
performng a digital processing, and a waveform
equal i zer for performng waveform equalization by an
anal og processing may be arranged between the

vari able anplifier 14 and the A/D converter 15. This
al so hol ds for maveforn1equalizers of other
enpodi nents _to . be descilbe | A CE%002‘:

The va %gveform F rm o) the
equa |zer 17 has a requency C ara eri1 s et sSuc

rethaLM;Q%nfre PQ%H: %E%%t§r|8tthe(g converter 15 using a
ecor ng/re rodu0|ﬁb systen1cones

characteri st equallzatlon

95‘%%%88%??%‘?4 clyysﬁbgogbeggw ‘]Fﬁérﬁrﬁ” PALTRY i ket Fhood?? and
decoder 18, perforns a PR equalizatiaon proce33|ng for

OUkRIbpt e ?rﬁf%ﬁ%ﬁ%nﬁaﬁﬁpﬁB?g%t%ﬂH ?%ﬂ%ﬂﬁl?ﬂuﬂﬁ%/ (ﬁﬂqﬂ}lzer
|ntersynbol interference to the reproduction signa

17ar@d odtputst t RérFestl £Png rEpt oddcef oM sfgratt4%d the not
maxi mum | i kelihood decoder 18. The maxi num I i kel i hood

pagetstlerr1v8 LJigigedVvitpepbivageéoter cawdl tetodes tipgforming a
reproduction signal after the PR(1, 2, 2, 1)

diggerl | pactoreing .a aweki Fumdviekelrinhcotarezhod fogr performing
estimati ng a nost probabl e sequence in accordance with

warefgynboliad izateon nbgnthopakl yg addeck scicar diang 4o axrranged
partial response type and outputs binary data. This

bebierar ytidat aarsabldl aupputiced B andecbded/bi namyerter 15.
signal to a circuit (not shown) at a |later stage,

Thieslesa hepeei Foedipraressiengal szt fadr Melelk Oembodiments to
reproduce the information recorded on the optical disc

be 1desJ:0024) a¥be. optical disc 11 includes a BOA area, a
control data area and a data recording area

[ostecessi wed ypR I eguani 4dWef7 has a frequency characteristic
set such that the frequency characteristic of a
recording/reproducing system comes to have a characteristic
(e.g. PR(1, 2, 2, 1) equalization characteristic) supposed by
the maximum likelihood decoder 18, performs a PR equalization
processing for suppressing high band noise and intentionally
adding intersymbol interference to the reproduction signal and
outputs the resulting reproduction signal to the maximum
likelihood decoder 18. The maximum likelihood decoder 18 is a
Viterbi decoder and decodes the reproduction signal after the
PR(1, 2, 2, 1) equalization by a maximum likelihood method for
estimating a most probable sequence in accordance with a
symbolic rule intentionally added according to a partial

response type and outputs binary data. This binary data is

11



circunferential side. The control data area is an area
where managenent information and the |ike are
prerecorded, and the data recording area is an area
where data are recorded by a wuser. Further, the BCA
area is an area for recording information for nore
detailed classification for optical di scs having the

ouf%nﬁx§9Q£§nt %%%%%e%lngrthglgo re daéfrgrl not ﬁ?own
ornatlon recording I n area IS per
atrec?%danSaégerC%g%eat a faQ&&LyE%Lk%gs%Qe dl p?ré%rmed to
manur act ur e THi'§“Felor Ing can -be per 6]
exa he sane pr|n0|gle as the one of

TREY Caﬁ E&eu AP LT OR FREPAEST ot &hreeesFa?%Jg Hria or
%%%ut|I|2|ng a characteristic change of a filmor b

tial 150% oiGRg. (He o i 1m By K anngCH GOS8y Pn control

this enbodi nent, a track code (see, for exanple, Al
dapynpHietaef 3 r‘i’taélané?F%‘éJranLﬂﬂqacétLﬁC&ﬁSV\E’?%)YDG?WB@SB)m“er
i ndicating to which of the groove track and the | and
ciypeierentipacRifAg- sef Vo FnPerf otated aed ds an area where
characteristic code (see, for exanple, A Panphlet of
mahgqararat i orfalrrPabb i carfor O 1126061649068 ciondedat Rhg the
whi ch of the LtoH characteristic and the HtoL
datharactetirst ixrdss possesseda avbeps edetar ded gscanded by a
exanpl e of waveformdi stortion information or medi um
usspeci f yuaghed2 itfeor maki oaréa the BOA area ofot herecording
optical disc 11. The recording area of the track code
inadnthdthenclfat-agberi stteitotlecliszssifatapast i ot asdtyical discs
limted to the BCA area, and the track code and the
ha€haf acher isshieC eodenmyrde diecoridedthed apather akea area.

such as the control data area. Alternatively, the sane

Tnis@&ion recording 1in this BCA area 1s performed by
recording a barcode at a factory after the disc is
manufactured. This recording can be performed, for example, by
the same principle as the one of recording information in the
data recording area, or by utilizing a characteristic change of
a film or by partially removing the film by trimming.

[0025] In this embodiment, a track code (see, for example,
A1 Pamphlet of International Publication WO 2006/006458)
indicating to which of the groove track and the land track a
tracking servo is performed and a characteristic code (see, for
example, Al Pamphlet of International Publication WO
2006/049006) dindicating which of the LtoH characteristic and

the Htol. characteristic 1s possessed are prerecorded as an

example of waveform distortion information or medium specifying
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code and characteristic code may be recorded in two or
nore areas or the respective codes nmay be recorded in
different areas. In this way, recordi ng nodes can be
variously changed. Further, the track code and the
characteristic code are not particularly limted to
the above exanples, and various other pieces of
nfOLEIIBL O, Can DS, BLOYICH LB SUED digengls  The
?ornatl on’ Sdi sCrim pat e an optlgaﬁ fecording
recorcll 4 Va\lnrteh otfht LttorHac(f<h 8012 aerrldsgkllec c%aracggrllg J%OOO de is
on1o op tircal recording ne
The B e getect the track code and the
“OEhB?JéHCeLi- |Yc 86‘5@ r &t tHE repr SdTEri 67 suté?ﬁaltra‘:k code
itized by the A/D converter 15 and outputs themto
an?hghﬁe&Wﬁﬁ?CH?E%ﬁﬁ%ﬁrﬁ&?%gm%YréﬁlFefﬁrd?ﬁelﬁeﬁpﬁﬁPer area
discrimnating circuit 22 discrimnates whether the
Su%t?%th%h sendmel et BERGa-h PRECTIEbHY Thar ddteriadEi drack
and the in-groove recording, a BDwth the LtoH
cogharBet EPPEE e EITT cheswie- gravbvies ré@%@fﬂeﬁb im BPwPthmore
the H oL characteristic and the in-groove recording
argis aoBD thiet hretdres thiveL &ivmsact®y | Bei ¢ cgnddefie in different
on-groove recording based on the track code and the
aredar adirertingsi gagodecarddigontrcgles tche bearveabdesly changed.
wavef orm equal i zer 16 to reduce the gain used for the
FudBhavgveflor nteguial czad i endprdeessiangcicbribeioptodal are not
disc 11 is the BDwth the LtoH characteristic and
pathicdlrgroaveitecordi nge whble epatpndd,i nghd hearious other
vari abl e wavef orm equalizer 16 to nmaintain a nornmnal
pigaddh (bNCreaseri=ian | Mdn albegaiusdd thewgalkea wast such
al ready reduced) in the case of other BDs.
information can discriminate an optical recording medium with

the LtoH characteristic and the in-groove recording from other
optical recording media.

[0026] The BCA detector 21 detects the track code and the
characteristic code from the reproduction signal digitized by
the A/D converter 15 and outputs them to the medium
discriminating circuit 22. The medium discriminating circuit
22 discriminates whether the optical disc 11 is a BD with the
LtoH characteristic and the in-groove recording, a BD with the
LtoH characteristic and the on-groove recording, a BD with the
HtolL. characteristic and the in-groove recording or a BD with
the Htol characteristic and the on-groove recording based on
the track code and the characteristic code and controls the

variable waveform equalizer 16 to reduce the gain used for the
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[0027] In this enbodi nent, the optical head 12
corresponds to an exanple of an optical head, the BCA
detector 21 and the nediumdiscrimnating circuit 22
correspond to an exanple of an acquiring unit, and
the variabl e waveform equalizer 16 corresponds to an
exanple of a distortion reducing unit. [0028] Next,
vl L g b G he! o™ %s'ﬁ"lé“ﬁhell%ét%??iv'%%%ac ot uited o
Ioa d int tical c deV|c the optical hea
e gﬁcé@%sg%t Oﬁ Zﬁ%ﬁ arga £he %Ef défégoovezfecordlng
detects th track code and the characteristic code of
"BtHe optiicatdfde T r b g FeprGdictBn %?iﬁ%zeran to
the mediumdi scrimnating circuit 22 discrimnates
mayhEt e PrHet ?%@“oﬁfFEﬁPsalg% A 6 T ABDIGEE N T tHE 9ain
Lt oH characteristic and the in-groove recordi ng based
waprpligrelvdepeeted titadkecode and AhercRAFact eristic
code. [0029] Unless the optical disc 11 is a BDw th
[0f%El Lt oH " cHaFacterdsice tandhehert hcgt oova rec ofditmgppronds
the nmedium discrimnating circuit 22 instructs the
tovari abkerMavef ormordgualli 2eprdl6the Reh nddiertcye 2dommal the
gain, the variable waveform equalizer 16 perforns the
me vave fdrsmreguad t zag i O gquidcesscograsponanpbi £y aexample of an
hi gh-frequency range of the reproduction signal, and
acdditihey PRreéqual iazer Yheandatrhebhaxi navefdkel idipedizer 16
decoder 18 performthe PRWM signal processing to the
corepmdidet itonasi gnalpleablfes dhetqarimal reavefof mnit.
equal i zati on processing and outputs a decoded binary
[ostgnal widshe ,goaeder eppogiucitdronoguathd y.odtQ@30] nsd hejevice
other hand, if the optical disc 11 is a BD

constructed as above 1is described. If the optical disc 11 is
loaded into the optical disc device, the optical head 12
accesses to the BCA area, the BCA detector 21 detects the track
code and the characteristic code of the optical disc 11 from a
reproduction signal, and the medium discriminating circuit 22
discriminates whether or not the optical disc 11 is a BD with
the LtoH characteristic and the in-groove recording based on
the detected track code and the characteristic code.

[0029] Unless the optical disc 11 is a BD with the LtoH
characteristic and the in-groove recording, the medium
discriminating circuit 22 instructs the wvariable waveform
equalizer 16 to maintain the normal gain, the variable waveform
equalizer 16 performs the waveform equalization processing to

amplify a high-frequency range of the reproduction signal, and
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with the LtoH characteristic and the in-groove
recording, the nmediumdiscrimnating circuit 22
instructs the variable waveformequalizer 16 to
reduce the gain by several dB fromthe normal gain
and the variabl e waveform equal i zer 16 perforns the
wavef orm equal i zati on processing to the reproduction
end! @Al Dy, redueing the gai n used fon the. yavefgrma., g
equa i Zat1 on processing. 1n fhi's case, even 1f a
t ear - shape r Mshaped mark as_shown in FIGS. .13 and
et TRE vl MR Taber e sf ot P ohCBr ot ton ¥hna
repraoduction_signal is reduced by the variable
STl b RCGBOAI 1387 6 A1 SU t IR OSRRE 1BF gRAl outputs
processing is performed to the reproduction signa
degtiet QH%érymé%%@%ﬁrﬁ%&?uﬁPP?af?QﬁP4;%5&8§sﬂﬂiﬂ%ﬁia a
decoded binary signal wth good reproduction quality
(022N be oBt aFhed°rnct heaPR ehubhfzePti7eanttihell 1s a BD
~maxi mum | i kel i hood decoder 18. g0031] By the above
wibh oblessTtel apharadprddtéti sRdquati ) Jeamvbersbirailngd the
wi t hout being influenced by recording quality in this
me@hiodi dretrieventingt he1PRME si ghal ipslocessi ngtiss variable
performed to a reproduction signal having a | arge
wavwalieforemuadi st orié o fregmcantioptd<ial kdi severdéh goofrom the
recording quality like a BDwth the LtoH
nocial actier katli chandhtikd lienwgredyen ddualeécerdifigperforms the
[0032] (Second Enbodi nent) Next, an optical disc
wadetd e ageaidbngot Oopfo&ecdmd tentoedi reptoofictie signal by
present invention is described. FIG 2 is a block
redlh@gtam show ggihhe ugenst riugt i othaof thes o cabqelilSiGation

processing. In this case, even if a tear-shaped or M-shaped
mark as shown in FIGS. 13 and 14 is recorded, the waveform
distortion of the reproduction signal 1is reduced Dby the
variable waveform equalizer 16 and a suitable PRML signal
processing 1s performed to the reproduction signal after the
waveform equalization processing and a decoded binary signal
with good reproduction quality can be obtained in the PR
equalizer 17 and the maximum likelihood decoder 18.

[0031] By the above process, stable reproduction quality
can be obtained without being influenced by recording quality
in this embodiment even if the PRML signal processing 1is
performed to a reproduction signal having a large waveform
distortion from an optical disc with poor recording quality

like a BD with the LtoH characteristic and the in-groove
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devi ce according to the second enbodi nent of the
present invention. The optical disc device shown in
FIG 2 differs fromthe one showmn in FIG 1 in that a
wavef orm di stortion detecting circuit 23 is added in
pl ace of the BCA detector 21 and the nedi um
discrimnating circuit 22. Since the optical disc
devgg%_shown in FIG 2 is simlar to the one shown in
1 in other points, sane parts are identified by
eferen uneral s and not described in detail.
[Oﬁﬁgﬁ Fffgge%eb%dV%rgg are described in detail bel ow
[0033]. A variable VS%?rn1e ual i zer 16 shapes the
waveform 0f 8PFeptodutticondsignal BUFattEd FF orft arfecond
A/'D converter 15 wusing a gain instructed by the ,
em@@ﬂ&ﬁﬁﬂﬁno§i§P6rPFSﬁeHEt%ﬁ%?qﬁjoncﬂﬁcﬁﬁﬁcﬁ%b%¥d dufputsts 2
the resulting reproduction signal to a PR equalizer
Plqzk afdagrPLL SEPFEUPt e, @i thetPR eqfal F2or cppical disc
performs a PR equalization processing for suppressing
dehigth Fardrdned se-candhEnt grtihakiyoaddtg ioht eFR§ nFglesent
interference to the reproduction signal after the
invwaviefar-m eyl Pzlatdaon &k odtputs shdven resuFiFng2 differs
reproduction signal to the maxi mum |ikelihood decoder
frd8 &hd the winwehorim distorti an détagctd ngacifoow tdi2@Gortion
[0034] The waveformdi stortion detecting circuit 23
detetteiotes ciGcainavef asmedisd othi phade onf tties rigpy atluciciton 21
signal after the PR equalization processing and
an€onheohedt tre waktabhnanawvef arimcuequali.zersitGet ahkeedyte cal
a gain used for the waveform equalization processing
disé dhe wavebenmgistor i B ksmalaspecidheedneefeswnce ric.
val ue (e.g. val ue capable of specifying
1 in other points, same parts are identified by same reference

re

numerals and not described in detail. Only different points
are described in detail below.

[0033] A variable waveform equalizer 16 shapes the waveform
of a reproduction signal outputted from an A/D converter 15
using a gain instructed by the waveform distortion detecting
circuit 23 and outputs the resulting reproduction signal to a
PR equalizer 17 and a PLL circuit 20, and the PR equalizer 17
performs a PR equalization processing for suppressing high band
noise and intentionally adding intersymbol interference to the
reproduction signal after the waveform equalization and outputs
the resulting reproduction signal to the maximum likelihood
decoder 18 and the waveform distortion detecting circuit 23.

[0034] The waveform distortion detecting circuit 23 detects

16



that the reproduction signal fromthe optical disc 11
is a reproduction signal froma BD with the LtoH
characteristic and the in-groove recording) or |arger
while controlling the variable waveform equalizer 16
to maintain a normal gain (increases to an initia
gain if the gain was al ready reduced) if the waveform
dISt§%tl %QSkgrpelo gé%?t%eeCIfle ué@“o%e81é 9§5After the PR
= Various Known det'ection net hods” can be usdd a
n1d|stort|on detecti on nethod_in the ef
eq%as%Zéﬁl On Pderecting ¢ C|§CLH% §§§E de“%xaarﬁm%Y Wdleform
veformdistortion, detection nethod di Ios
caS e Lhexdin et et U | cHiaon K6, 3005 §
can be used. The reference value of the waveform
ca &G Hican 8&?%@??%&9cn%@nnﬁh623wﬁ§eﬁ8fm p%}?ﬁ%ﬁﬂ%iplyls a
limted to the above exanple. The gain can be
sPYat it = eteaiged, V3 ote exandl eVabyc b&PRgPHedGledRGF1fYing
the case of a waveformdistortion equal to or |arger
thehafiha gpeeprfiediovafiuerabyfpein§hrediptédast spspy Steps 2
based on a plurality of reference values, or by
repr gportticonalibya br fexponedit ivalthy tf@héﬁgﬁngham@mjﬁtéﬁ and
anmount of the gain according to an increased anount
thef distrootveonre¢mrdiiics embodiaryes; tuhdlewavehbrgdling the
di stortion detecting circuit 23 corresponds to an 17
vaeksns ewefrefden acquialingrunid . tohi saémxoidi ment nosmal gain
simlar to the first enbodi ment in other points.
(ih &036esNext ant heieper ajdion of dHke ephi ¢ak discadievicericed)
constructed as above is described. If the optical disc
if ﬁﬂhé'dsqavle@aeﬁddimcofﬂim ept be€adw dirsC sgevi €esd amiept.i cal
ead 12

[0035] Various known detection methods can be used as a

orm

waveform distortion detection method in the waveform distortion
detecting circuit 23. For example, a waveform distortion
detection method disclosed 1in Japanese Unexamined Patent
Publication No. 2005-93033 can be used. The reference wvalue of
the waveform distortion detecting circuit 23 is not
particularly limited to the above example. The gain can be
variously changed, for example, by being reduced in the case of
a waveform distortion equal to or larger than a specified
value, by being reduced step by step based on a plurality of
reference values, or by proportionally or exponentially
changing a reduction amount of the gain according to an
increased amount of distortion. In this embodiment, the

waveform distortion detecting circuit 23 corresponds to an
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accesses to a specified area, e.g. a control data

area, and the waveformdi stortion detecting circuit

23 detects a waveform distortion of a reproduction

signal of the optical disc 11 and discrimnmnates

whet her or not the waveformdistortion is equal to or

| arger than the specified reference value. [0037] If
oxblje yavel grm A stontion g Small e phan 1he spactfined o

erence val Ue, the waveform distortion detect i i'ng

thi%{CUlt 2 |nstructs Jthe varlaple maveforn1equallzer

rst em Q 1men po:Ln
e ntain the fnormal gain,” the vari abl e waveform

alizer 16 R rforns the wav form e uallz
0@? csoi it THE PERROMGEL B oFihalCirdanpl 115 a device
gh- frequenclﬁrange of the reproductlon si gnal u3|n9 i

CO?%@Wﬁalas Veand CRECPREualizere 1°P%nd 1t Hésc 1

nHX|nun1I|keI|hood decoder 18 perform a PRM S|gna
Lopiet ed$itAg F%ﬁtﬁémﬂéﬁﬁod%EF?oﬁegﬂﬁﬁal Hf t PTER@I NGl 12
wavef orm equalization processing and output a decoded
acep Ry i gnapew trd gosd r epP oductior quarieyar¢do3g)d the
On the other hand, if the waveformdistortion is
waegiiradm t @i%ircoﬁairognerdftmijﬂqe sheeiifti etb r étbrenteavalargform
the variable waveform equalizer 16 instructs the
diylaritalyine alavefrepnpdequiadti z6onk6 6 keducetidrel giise By and
several dB fromthe nornmal 18 gain and the variable
diwewefioremeequakiczer 36 petf ohaswhhefomavéfgrantion is equal
equal i zation processing to the reproduction signal by
toreducimegrt heagatie usedifaedt heravanreforaliegual i zat i on
processing. In this case, even if a tear-shaped or
[odsBhapedrtr Mgtk asashown i RiikkGbridd and kéalSer than the
recorded, the waveform

specified reference value, the waveform distortion detecting
circuit 23 instructs the wvariable waveform equalizer 16 to
maintain the normal gain, the wvariable waveform equalizer 16
performs the waveform equalization processing to the
reproduction signal to amplify a high-frequency range of the
reproduction signal using the normal gain, and the PR equalizer
17 and the maximum likelihood decoder 18 perform a PRML signal
processing to the reproduction signal after the normal waveform
equalization processing and output a decoded binary signal with
good reproduction quality.

[0038] On the other hand, if the waveform distortion is
equal to or larger than the specified reference value, the
variable waveform equalizer 16 instructs the variable waveform

equalizer 16 to reduce the gain by several dB from the normal
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di stortion of the reproduction signal is reduced by
the variable waveformequalizer 16 and a suitable
PRML signal processing is perforned to the
reproduction signal after the waveform equalization
processi ng and a decoded binary signal wth good
reproduction quality can be obtained in the PR
Lequal iz th17 and the naximum |ikelihood dg coder
9 T%Oéﬁ] T he ‘above process st able reprodu
u n obt ai ned. wi t hout bein nfluenced b
v PRty n%l%&é B B rna g Rend SRR T T e et B
nal processin erformed to a reproduction
re G PHOF ngOh il ar Gtavarty mt seBF TE i Toquato 4 % ton
| arger than the specified reference val ue. [004 ]
pr?@f?ﬁsrldlgEnbﬂ n%Hts) Next, eé’r?“orftﬁ cal te s geicer M-shaped
according to a third embodi nent of the pr esent
matiy et iSORVPs idesttibed: 3 FRE 34 ¢5a THI6ERYdi dgraniaveform
showi ng the construction of the optical disc device
digeeoridinngofo the tIRIwPoewbodr mehtdsfl t Aé pF@@@‘Fﬂ‘d by the
i nvention. The optical disc device shown in FIG 3
vadidfler swate ot hedonélistiowd 6i nafd Ga 1sihtatiagt PREL signal
vari abl e waveform equalizer 16 is changed to a
proessefigom iequed § Zemetba o tthee PRRpAGIvadiahi zégnd? tdtar the
vari abl e PR equalizer 17 and the maxi mum 1|ikeli hood
wadetodered @ ticzaaivar icablcesmaxy namil ikelddwoled deceder signal
18a. Since the optical disc device shown in FIG 3 is
wish Mdoar tepidimcanenshowliity Fté&n be nobthitedoint Sthe PR
same parts are identified by sane reference nuneral s
eqadh 2t 1desedi Bed ridkimum likelihood decoder 18.

rgé%ms the

[0039] By the above process, stable reproduction quality
can be obtained without being influenced by recording quality
in this embodiment even if the PRML signal processing 1is
performed to a reproduction signal having a large waveform
distortion equal to or larger than the specified reference
value.

[0040] (Third Embodiment)

Next, an optical disc device according to a third
embodiment of the present invention is described. FIG. 3 is a
block diagram showing the construction of the optical disc
device according to the third embodiment of the present
invention. The optical disc device shown in FIG. 3 differs
from the one shown in FIG. 1 in that the wvariable waveform

equalizer 16 1is changed to a waveform equalizer 16a, the PR
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detail. Only different points are described in detai
bel ow. [0041] The waveform equalizer 16a is
constructed by a normal |inear waveform equalizer and
has a filter characteristic for anplifying a
hi gh-frequency range of a reproduction signal with a
specified gain. The waveform equalizer 16a shapes t he
yeveformof repégrdustlleorbé'gneghz%%t put t edyfLom AL s mum
N D Conver t &7 outputs e resulting
.re roductlon si.gn I to_ the v able PR _equ
1R HOEeRE T 502 doaare laﬂr%md?sg?.mnﬁf frgoder
circuit 22 discrim mhether an optical dis
8% s 85w th PHEl‘E?JgHchﬁ?ardaeé’tlfSFu stren I?1dF?L.C|7’1eé 5 Shnitar
i n-groove recording, a BDwth the LtoH characteristic
toaﬁaetﬁ@eoﬁh§W80¢élr%%%rd?n@n S BBrWPCR tRe FPBE Parts are
characteristic and the in-groove recording or a BD .
1AgREH e B oBaMEhatdGEEPFSt it RA@ L€ heé*bh- §f bofgscribed in
recordi ng based on a track code and a characteristic
detwdle fPoRY £ IBERTGEteEP Ot 2 Breaf@scEdmE? ol's defteil Pbelow.
vari abl e PR equalizer 17a and the vari abl e nmaxi nrum
[0P4XKel i hoBee decodéprri8acdwrlgarcfior hfa PR egeaktrzatioh by a
processing using a class not enphasizing a
nofmgh- f rlegeency vangenrf thkguabdbptércal adidsc hdsis & he BDter
with the LtoH characteristic and the 20 in-groove
chaspordiinginhi fer canlofling tshehvghtabd@PRyequahgeerof a
17a and the variable maxi mum i kel i hood decoder 18a to
repesdardtinona PRyegualiizat i an frocessidnggash Ng aTher meddeyform
used class enphasizing a high-frequency range in the
eqease-f othersnBpPss dHRO04&Hveihenvast abl erdfR euudalbgersignal
17a is so constructed as
outputted from an A/D converter 15 and outputs the resulting

reproduction signal to the wvariable PR equalizer 17a and a PLL
circuit 20.

[0042] A medium discriminating circuit 22 discriminates
whether an optical disc 11 is a BD with the LtoH characteristic
and the in-groove recording, a BD with the LtoH characteristic
and the on-groove recording, a BD with the Htol. characteristic
and  the in-groove recording or a BD with  the HtoL
characteristic and the on-groove recording based on a track
code and a characteristic code from a BCA detector 21, and
controls the variable PR equalizer 17a and the variable maximum
likelihood decoder 18a to perform a PR equalization processing
using a class not emphasizing a high-frequency range if the

optical disc 11 is the BD with the LtoH characteristic and the
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to be able to change a hi gh-frequency range

enphasi zing PR equalization characteristic to a

hi gh-frequency range non- enphasi zing PR equal i zati on
characteristic by changing the <class used in the PR
equal i zati on processing fromthe high- frequency range
enphasi zing class to the high frequency range

1nnornooevrg)r11fae%l %!jjr_]lg Cl a Se COD ZII_O\M rxr%trgggf dallzer
for as &°metRod For e anglng he 6?%

1 fron t‘lﬁ “high- € requenc mffﬂs&l n}ggaa'eégggr 0} 258 d Qe corm
the" frequency range mnon-enphasrzing class ﬁw
varlable PR equal i zer 17a. [0044 Accordln

2 Het h6d 4 h*the taE6Fal BR (8™, =b, "H)" g&é’al ?Sz% |& ass
characteristic, the variable PR equal i zer 17a can

em@@%ﬁﬁﬁ%qﬂhé EF%%sf??%ﬂhWﬁth@hq?rehgeﬁcﬁa?ﬁnﬁ% other BDs.
eggfa5|2|ng class using Al to a hl%h f requency range

0 enphasi ¥R hreicass WRIHY A2Thy /Gsilfy S EiptApcted as
smal ler than Al as A when b/a = A [0045] According

tot dea Felconde nethbeS rthehVErifabiaecPrRy &gudki A&PheFazing PR
changes a PR equalization characteristic enphasizing

eqql{Zptigng eyzfactefrigtehantel acl bek) - fequseconeraogie non-
enphasi zing 2T. Specifically, the variable PR

emeitpral 4izgr BHa eglvdngesian PRsragtebisalc edyal Fzatgorg the
characteristic to a PR(x, 21y, z, y, X) equalization

clehar aster iist ithearmk changesaaihhglprokregiencyrrangee high-
enphasi zing class to a high-frequency range

fréagrereiphasical ngntlaassitgi agacoetdi ehenhsgis fyed@nrtc trange

satisfy A > B when b/a = P. and ((y+z)/2)/((x+y)/2) =
noBrerpasexanpl ez1addy. | nareasinyL dieror fdeth@is achnl ties, for
by changing PR(I, 2, 2, 1)
example, used as a method for changing the class from the high-
frequency range emphasizing class to the high-frequency range
non—-emphasizing class in the variable PR equalizer 17a.
[0044] According to a first method, in the case of a PR (a,
b, b, a) equalization characteristic, the wvariable PR equalizer
17a can change the class from a high-frequency range
emphasizing c¢lass wusing Al to a high-frequency range non-
emphasizing class using A2 by using Al and A2 smaller than Al
as A when b/a = A.
[0045] According to a second method, the wvariable PR
equalizer 17a changes a PR equalization characteristic
emphasizing 2T (T is a cycle of a channel clock) to the one not

emphasizing 2T. Specifically, the wvariable PR equalizer 17a

changes a PR(a, b, b, a) equalization characteristic to a PR(x
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equalization to PR(1, 2, 2, 2, 1) equalization, a
change can be nmade to the PR equalization
characteristic not enphasizing 2T. [0046] The
vari abl e PR equalizer 17a performs the PR
equal i zati on processing using the high-frequency range
non- enphasi zi ng cl ass to t he reproduction si gnal and
outputs thee re ﬂgqgn rod ction. gngl to the _ .4
Yryari abl ¢ ek fhem ecoder 1 fthe 9
rg &lcal déggall |s %jﬁg\mt{gthe Ltok% qgggct%r t|ran o
dtHe TH-Ut ooV recor&ing WHi 1 &° pSer nlngqtﬁ PRt
equallzatlon ocessi ng usi the normally .
BN e ool g e ass pib T ko satisty
roduction signal in the other case of other BDs
A rogwreﬁfha/%anébﬁ@dnéwhw% iKdFiTHO6d) decBdert FgEL=ample,
changes a nmaxi mum |i kel i hood decodi ng proceSS|ng |n
bysy%%ﬁ?%ﬁ#@nFﬁFtﬁrd?ﬁeybﬁidﬁdﬁé€téﬁl§Pﬁegbﬁgt%% 2, 1)
vari abl e PR equal izer 17a. For exanple, in the flrst
vt o lonh&ovBR i Bbl%e raxiPmui | $Ket i Hedd onded otferndBaan be
changes a threshold val ue used for decoding to an
magptiargihev &RuedfializaX liop therzasw ioftichangi aigefasemiab 2T.
to A2. Further, in the second nethod, a threshold
[0¥&$lue anthea decodiong PRI ecuseddegr déeodpagfa@me the PR
changed to optimal ones. [0048] In this enbodi nent,
eqtdnel asgricabl er RR sequal i zeimdgl 7ahe 22 ighd ftbguarary abhege non-
maxi mum | i kel i hood decoder 18a correspond to an
emexadil iegofcltzhe dicstaid | pepreduaiing Wighal Thing outputs the
enmbodinent is simlar to the first enbodi ment in
re®themPoi At Srodd349h Nexitgnatihe oper ahkon efritBee maximum
optical disc device constructed as above is

1igestidRediecbliethesopts cale Bp3Gcll BSsc 11 is a BD with the
LtoH characteristic and the in-groove recording while
performing the PR equalization processing using the normally
used high-frequency range emphasizing class to the reproduction
signal in the other case of other BDs.

[0047] The variable maximum likelihood decoder 18a changes
a maximum likelihood decoding processing in synchronism with
the PR characteristic of the wvariable PR equalizer 17a. For
example, in the first method, the variable maximum likelihood
decoder 18a changes a threshold wvalue used for decoding to an
optimal wvalue for A2 in the case of changing from Al to A2.
Further, in the second method, a threshold value and a decoding
rule used for decoding are changed to optimal ones.

[0048] In this embodiment, the wvariable PR equalizer 17a
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| oaded into the optical disc device, an optical head
12 accesses to a BCA area of the optical disc 11, the
BCA detector 21 detects the track code and the
characteristic code of the optical disc 11 froma
reproduction signal, and the nedium discrimnating
circuit 22 discrininates mhether or not the optica

angl§ﬁe1%a£§a m Xﬁ%#% 1ke oﬁggharaCt G!SE ¢ an%é%%end to
I n-groove recor&i rom ec e rac 8

chara eri.s ode 0050 Unless the opti cal . .

an; examégs\m t%h T ﬁé ¢ é%ac ?s?|5:ang£%ﬁ bkt is
. Qove. re ordln t he nedlun1 di scri.m nating

s T R S5t PRt S, ook B L A e BB T rrbr ) 174

and the variable maxi num|i kel i hood decoder 18a to

[O%&T ht ai Nethe HPGh- Prerieiidy Pangeenpidsicziing?tfasglevice

(change to the high- frequency range enphasi zi ng class
CO??tﬁqéi%ﬂ ass Ahagca PﬁegﬁﬁCré%%%ged“?djﬁhémtlcal disc 11 is

hi gh-frequency range non-enphasi zi ng cl ass), the
Llogdad abJ“éOPRt}é%]ua?Ithléﬁllﬁél?p”er fdsaset hearPROQGEIQPﬂ-Zd?qa(ﬂW 12
processing using the high-frequency range enphasi zi ng
acetass tte at ReAre@producttibenostghal @aftcerl 1t hehaawet glahector
equal i zation, and the variable maxi numlikelihood
21deebders 18a decadescedre areprloduchdrrtsirgnalicatbde thethe
PR equal i zati on processing using 23 the
ophighi- f déguendy famgea enpbhasdzétngprel asgndly, aam@xichemmedium
i kel i hood decodi ng net hod and out puts a decoded
dibtmatiyhagiigpal cinditihk good aieprogdicdten goathéy. of005d] the
On the other hand, if the optical disc 11 is a BD
opW ddl tdiesd toH chasagbeniishi ehandcbechfr YF1@OV@tic and the
recordi ng, the
in-groove recording from the detected track code and
characteristic code.
[0050] Unless the optical disc 11 is a BD with the LtoH
characteristic and the in-groove recording, the medium
discriminating circuit 22 instructs the wvariable PR equalizer
17a and the variable maximum likelihood decoder 18a to maintain
the high-frequency range emphasizing class (change to the high-
frequency range emphasizing class 1f the class was already
changed to the high-frequency range non-emphasizing class), the
variable PR equalizer 17a performs the PR equalization
processing using the high-frequency range emphasizing class to
the reproduction signal after the waveform equalization, and

the variable maximum likelihood decoder 18a decodes the

reproduction signal after the PR equalization processing using
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medium di scrimnating circuit 22 instructs the

vari able PR equalizer 17a and the variabl e maxi num

l'i kel i hood decoder 18a to change the class fromthe
hi gh-frequency range enphasizing class to the

hi gh-frequency range non-enphasi zi ng cl ass, the
variable PR equalizer 17a perforns the PR equalization

rocessi using the high:frequency range :
el BEREIALULDS, DS OILRLEUISIEY TS0, g g movioun

I'ng” cl ass réepr
.after the waveform ua tign. In_this.c
2 P o cLRpuA Br O e RAE08 SRARC f de s Lone

1% and 14 is recorded the wavef orm di stortion of the
it FEaUCEPERIST Gl 9% 1t Educed by the variable PR
ualizer 17a and a suitable maxi mum i kel i hood
O%%%bdlngo%rB%%ng%%rlEan%er$5rﬁ%ﬂ PBEtHe réproduttidn® BP
gnal after the PR equalization processing and a
WlH%cB@%dLB?%a?@a%ﬂ%ﬁﬁﬂlS%FFha§608h?eﬁPo@{RﬁY%NFEQﬁﬁﬂlpﬂy the
can be obtained in the variable maxi numlikelihood
megiiEpdeisIBENL 05| BYrtHeE aBdvelprioeess, Srambrariable PR
reproduction quality can be obtained wi thout being
eqppfiamencled By edor diarg agual inpyimim i hksl drsodidrsntieas 18a
well even if the PRWML signal processing is perforned
tot ghangeprioductaon Signalhchaviaiy fachaegey waweforenmphasizing
di stortion froman optical disc with poor recording
clgual Eby th24 Hiicke faeBB:mit hrdte Lot ahareadténgstcilesapd the
the in-groove recording. [0053] (Fourth Enbodi nent)
valNexdle arproptegall idiesCc dewi cecaccondi nghd 0 BRf oddpddlization
enbodi ment of the present invention is described. FIG
précéébﬁhg using the high-frequency range non-emphasizing class

to the reproduction signal after the waveform equalization. 1In
this case, even if a tear-shaped or M-shaped mark as shown in
FIGS. 13 and 14 is recorded, the waveform distortion of the
reproduction signal is reduced by the variable PR equalizer 17a
and a suitable maximum likelihood decoding processing 1is
performed to the reproduction signal after the PR equalization
processing and a decoded binary signal with good reproduction
quality can be obtained in the wvariable maximum likelihood
decoder 18a.

[0052] By the above process, stable reproduction quality
can be obtained without being influenced by recording quality
in this embodiment as well even if the PRML signal processing
is performed to a reproduction signal having a large waveform

distortion from an optical disc with poor recording quality
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bl ock di agram showi ng the construction of the optica
di sc device according to the fourth enbodi nent of the
present invention. The optical disc device shown in
FIG 4 differs fromthe one showmn in FIG 1 in that
the variabl e waveform equalizer 16 is changed to the
wavef orm equal i zer 16a shown in FIG 3 and a |eve
.judging.circuit, 24, an AND circuit. 25 and el ectin
L e s iH9ed T et peras il gy e tove
sho in FIG 4 is simlar to those shown in FIGS. 1
“Cand 3% n other points, same parts are identified by
eference nunerals and not described in detail.
[O§§$§ é*%?@PeﬁTb% “ﬁ?§§ are described in detail bel ow.
[0054] The waveform equalizer 16a is constructed by a
nor e o1 i méar “Ravet br meGualff¥ere atf ¥as a9 i Feera = fourth
characteristic for anplifying a high-frequency range
emippdigneryte pfo diist Péﬁ%%nhﬂ“’%tﬂ‘?na@péﬂéfsﬁif Yai A1GThE 1s a
wavef orm equalizer 16a shapes the waveformof a .
blegpr ddaet®on ssPyndd toet ptrrEdUciteftarr A B eorpéitet disc
15 and outputs the resulting reproduction signal to a
dePRequalcrzéind7,tca Phe cfeetiit 20baddrenthe ofevelhe present
judging circuit 24. The PR equalizer 17 and a maxi num
invé¢keldrhoodldecopercall8 pierd odersi @ PRMwrsi gmaFIG. 4 differs
processing 25 to the reproduction signal after the
fravaveher mnequdlowzatironFI@r otessi Mpatto tecoderitdrde waveform
reproduction signal, and outputs binary data to the
eqsel £ctd NE disr cubhg26. t$ 0OSS|waAraredimuaydeSCEe1m et igh@wn in
circuit 22 discrimnates whether an optical disc 11
FIEs @ Bl W tikvkhe jLbgthgharastier i2gti en AND circuit 25 and a

selecting circuit 26 are added. Since the optical disc device
shown in FIG. 4 is similar to those shown in FIGS. 1 and 3 in
other points, same parts are identified by same reference
numerals and not described in detail. Only different points
are described in detail below.

[0054] The waveform equalizer 16a 1is constructed by a
normal linear waveform equalizer and has a filter
characteristic for amplifying a high-frequency range of a
reproduction signal with a specified gain. The waveform
equalizer 16a shapes the waveform of a reproduction signal
outputted from an A/D converter 15 and outputs the resulting
reproduction signal to a PR equalizer 17, a PLL circuit 20 and
the level judging circuit 24. The PR equalizer 17 and a

maximum likelihood decoder 18 performs a PRML signal processing
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and the in-groove recording, a BDwith the LtoH
characteristic and the on-groove recording, a BDwith
the H oL characteristic and the in-groove recording
or a BDwith the HoL characteristic and the
on-groove recording based on a track code and a
characteristic code froma BCA detector 21, and
outputs "1" to.the AND circuit 25 if the tical disc..
w0 d PR Beog s h6 T Sharactlr e Rnd (e Li¥icion
I n-gr.oove, recording ile outputting "0" to the, AND
pr%‘f‘?%uli“tg 25% n ?%Oeo{écag}é@ofreo%’g%mtﬁé%%. il T TRET| VePUtS
.'u@gi circuit 24 decodes.the, r%Production signal by
PLYFSErATTnali hy® tHe 9%8ver 6t tHe” 2%production signa
after the waveform equalization processin and o
[O%utbut s & hé"BiEr y 4t a8 Hedsef ety g?rcﬁ%?cﬁﬂﬁlnates
The | evel judging circuit 24 has a filter o
vheHatacterPStFel oflsexdessi fePy Boostlingg [tRE characteristic
hi gh-frequency range and permtting a |owfrequency
and ahlge 10 PaeSTcasererisnd For Exanphe the waoBf epayacteristic
equal i zer disclosed in Japanese Patent No. 3589405 or
anfothe 3P5HIPSveancberdsey. § (05 MitThéheeleblj gdgiageristic
circuit 24 detects a mark equal to or longer than a
angpec¢hki edn-engbhe (ergecoadiomng park sequeld teior 2B6e  Htol
| onger than 4T) using the reproduction signal after
chitrectamawefior mreiquaid zab+ @ preocessimygngotdgeuds drl” at arack
the AND circuit 25 in the case of detecting a mark
co@fgluahdt @ othdrongetisthancbhe speei fd eBch eagtbcwdit | €1, and
outputting "0" to the AND circuit 25 in the case of
outieiectiing & romek afi®. girgaik havingtlde optical disc 11 is a

BD with the LtoH characteristic and the in-groove recording
while outputting “0” to the AND circuit 25 in the case of other
BDs.

[0056] The level judging circuit 24 decodes the
reproduction signal by discriminating the level of the
reproduction signal after the waveform equalization processing
and outputs the binary data to the selecting circuit 26. The
level Jjudging circuit 24 has a filter characteristic of
excessively boosting the high-frequency range and permitting a
low—-frequency range to pass as it is. For example, a waveform
equalizer disclosed in Japanese Patent No. 3589405 or No.
3751015 can be used.

[0057] The level judging circuit 24 detects a mark equal to

or longer than a specified length (e.g. a long mark equal to or
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l ength of 2T or 3T) shorter than the specified | ength
such as an edge part. [0058] The AND circuit 25
outputs the |logical AND of the output of the medi um
discrimnating circuit 22 and that of the |evel
judging circuit 24 to the selecting circuit 26. If the

out put of the AND circuit 25 is "1", i.e. if the
tical dis s @ wth th t.oH characteristi
lon(igdrthe i n- g?éove recggglng Bne Hﬁﬁ? Sé%a?ito:%? he

er than the specified Ien th S dete ted, t
ﬁ%%%ln&ugl%%%I(E? profgé 5 %hd VJ}%)tputs he |ng§§ AND
data fromthe | evel %ﬁ % CIFCUIt 24 as a decodeqﬁ
ClB?Watréstha‘i ed‘?stehé’ t 5 “hafd, =i AT he"Btitpdt® oF t&IeT
AND circuit 25 is "0" it the o ptical disc 11 is
than hg; t $P e Pt o]F?rt@hté”r a‘élfje]rei SPPEP%EWQ%e n- groolies AND

recording and a mark shorter than the specified
Cirgngt Fwds détected of f¥teHedopt Mealk dfse- 1ALk heotng
a BDwith the LtoH characteristic and the in-groove
lepgeoreli My, the’Belvettiteg ¢nreuiche26rsel gas @igth such as
out puts the binary data fromthe maxi mum li kel i hood
andetdeari8 as the decoded binary signal. [0059] A
met hod for selecting the binary data by the selecting
[0ePFlcui t P& i BNpotipantt ceb arbyplitsi ted fogihel abveof the
27 exanple and can be variously changed. An OR circuit
outmyt bef tusecdheidisiheddsof indreatAND ciircuit 25,amhdHate of the
binary data from the level judging circuit 24 may be
lesel et igf dikeuvapt bealto dhscstletsimg B mddilt tdee Ltt@Hthe
characteristic and the in-groove recording or if a
oufik €fuede tzrorcilronger 2thap the, spegi fiedche optical disc
11 is a BD with the LtoH characteristic and the in-groove
recording and a mark equal to or longer than the specified
length was detected, the selecting circuit 26 selects and
outputs the binary data from the level judging circuit 24 as a
decoded binary signal. On the other hand, if the output of the
AND circuit 25 is “0”, i.e. if the optical disc 11 is a BD with
the LtoH characteristic and the in-groove recording and a mark
shorter than the specified length was detected or if the
optical disc 11 is not a BD with the LtoH characteristic and
the in-groove recording, the selecting circuit 26 selects and
outputs the binary data from the maximum likelihood decoder 18
as the decoded binary signal.

[0059] A method for selecting the Dbinary data by the

selecting circuit 26 is not particularly limited to the above
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| ength was detected. Further, a simlar processing nay
be perforned also in the case where a space equal to
or longer than a specified |length was detected.

[0060] In this enbodi nent, the BCA detector 21, the
medium discrimnating circuit 22, the |level judging
circuit 24 and the AND circuit 25 correspond to an

t he.,_ acqui ring, uni and the PR equalij zer
S ik S A R a%%% e he e Cugf? ooy =
uségdg r%% &rc It 24 ﬁ@d the . Ctln H{C%}t data from
correspon o W eXampfe d? 'dIS or't1%n re&¥0|
uni t. Next, the o ratlo he opti ca
th O ReE SO P AL b e ohbvEot SBgecelPEsay 1F (e Pptical
optj cal dISC 11 is |loaded into the optical disc

dl%i%v]rjcelS ah Tpti'cal thEadt1D CRErssed StoCa  BEA T ed srroove

the optical disc 11, the BCA detector 21 detects the
re¢p G gtfe HndP t Het e har st et sBF clerr ofhahe-heoptascdif ied

disc 11 froma reproduction signal, and the medi um
legySer VAP n&sitRgted r cui RurZRedi scy | Finbles Whethetingr mor be
the optical disc 11 is a BDwth the LtoH
perharmast erlisst i T ablte t hese | nhgroove speeor dingl f tomotrhd onger
detected track code and characteristic code and
thautpursecifiet ol¢rhANBscPetadteP5 i f  the optical disc
11 is a BDwith the LtoH characteristic and 28 the
(006G gr ooven r gicior dintgp difniehe, ouhpuBCAnget &tdmo 2lhe tANDmedium
circuit 25 in the case of other BDs. [0062]
di Stbseiqizentbycithel o, caheheade 12 acesgsesrtoi@a 24 and the
control data area or a data recording area of the
anopticalitdi S cdiesapddt he bavekappdgi #g €hd Caliduiddng unit
detects a mark equal to or
and the PR equalizer 17, the maximum likelihood decoder 18, the
level Jjudging circuit 24 and the selecting circuit 26
correspond to an example of the distortion reducing unit.
[0061] Next, the operation of the optical disc device
constructed as above 1is described. If the optical disc 11 is
loaded into the optical disc device, an optical head 12
accesses to a BCA area of the optical disc 11, the BCA detector
21 detects the track code and the characteristic code of the
optical disc 11 from a reproduction signal, and the medium
discriminating circuit 22 discriminates whether or not the
optical disc 11 is a BD with the LtoH characteristic and the
in-groove recording from the detected track code and

characteristic code and outputs “1” to the AND circuit 25 if

the optical disc 11 is a BD with the LtoH characteristic and
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| onger than the specified I ength using the
reproduction signal after the waveform equalization
processi ng and outputs "1" to the AND circuit 25 in
the case of detecting the mark equal to or |onger
than the specified |length while outputting "0" to the
AND circuit 25 in the case of detecting a mark shorter
than the specified |l ength, [0063] The,AND circuit 25 .
o e ST e T gt ST ARDIST CFHE AU of Dt RRC el bt euit
di scrimpating circuit 22 and that of the |evel
25'H%d¥ﬁ§C8FFcﬁ?toﬁﬁﬂi5&Fhe sel ecting circuit 26, and
e selecting circuit 26 selects and outputs the
O e y oS FREM P he. TovePoF b0t ngocfs okt ¢ BE°3EeEhd®
decoded binary signal if the qutput of the AND | ,
CORFTTUITA s Frsar 7 2) dataj FetHe 8Pt PEaR ©8i e 19Pficag disc
BD with the LtoH characteristic and the in-groove
11y 28t diffg 1aHE al AEF K e Gdarytb of 19yér ehAArfkhgaual to or
specified length was detected. In this case, the .
longgr odirct itds sPgRALLepr beesded By ot hee| aegelrofwudlgiang signal
circuit 24 is a signal of the Iong mark having a
aftar gehgavaforondistigltzohiosi peecedandevield quiiggicag "1 to
circuit 24 can satisfactorily operate in response to
the¢ hhSD s¢gralit tA%e idedddedabenarly dsigaalnaM the goodk equal to
reproduction quality can be obtained. 29 [0064] On
ort hengtrhethahande s$fedife coufiputtiof wiiie ANDpott g t“ 0250 the
is "0", i.e. if the optical disc 11 is a BDwth the
aNbht oH cuwchapact er tisd | €asand ft Heteat OOV enarecendrtgr anthrathe
mark shorter than the specified | ength was detected
sp&Fiffed hengphical disc 11 is not a BDwth the LtoH
characteristic and the in-groove
[0063] The AND circuit 25 outputs the logical AND of the

output of the medium discriminating circuit 22 and that of the
level judging circuit 24 to the selecting circuit 26, and the
selecting circuit 26 selects and outputs the binary data from
the level Jjudging circuit 24 as the decoded binary signal if
the output of the AND circuit 25 is “1”, i.e. 1if the optical
disc 11 is a BD with the LtoH characteristic and the in-groove
recording and a mark equal to or longer than the specified
length was detected. In this case, the reproduction signal
processed by the level Jjudging circuit 24 is a signal of the
long mark having a large waveform distortion. Since the level
judging circuit 24 can satisfactorily operate in response to
this signal, the decoded binary signal with good reproduction

quality can be obtained.
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recording, the selecting circuit 26 selects and
outputs the binary data fromthe nmaxi mumli kel i hood
decoder 18 as the decoded binary signal. In this
case, the reproduction signal processed by the PR
equal i zer 17 and the maxi num Ilikelihood decoder 18 is
a signal to which the PR equalizer 17 and the maxi num
obkdel 1 hood decodar. 18 can 9t LaLaghorll yo PPEIRLGSUCH cys ¢
as a S|gnal avi ng Ya 'Smal'l “wave ornw%lstortlon or
S|gnab" represepté ng an edqecpart Therefgﬁ) %%ethe LtoH
> dé coded’blnary S|gna reproductlon qual ty
can be obtai ne 0065] B the above process,
hierdi g adgrent pFEiSeéEu XOY% Pertstngd ¥ & taf% shorter
reproduction signal of a |long mark reproduced froma
th%ﬁ)9@?rﬁ??ﬁ%Qﬂ%§Hl€ﬁﬁFﬁcWé?l§FFEC%ﬂﬁ ?4m9§rv§ﬁcﬁﬁﬁ%cal disc
recording and a PRML signal processing is perforned to
11othepot repPoditth o si irfdl scharachesiehboditfenthe in-groove
Therefore, stable reproduction quality can be
regbtdinted Wet heatedeingg ¢Hfduidnced SB%/e?‘e%oPﬂ@n@UtpUtS the
quality even if the PRML signal processing is
biperf odped tforoa repr odasiingn dilgraihheayi dgcadéardgs as the
waveform distortion froman optical disc with poor
decedolr dgpmualiael . [ 0066hifFichth, EnbedirapmneJudNext, sagnal
opti cal disc device according to a fifth 30
premotidrent ohet R preeséntei niéntangn titse descimdredl 1 H€1Ghood
5is a block diagramshow ng the construction of the
deopddrcals disca devhee aecanhdcngthe tehe equbthzenbodi aeat the
of the present invention. The optical disc device
mashewn ii1kdfliGood dickbees 1Br eant Batoneashomn i ndarGrel such
in that the variabl e waveform

as a signal having a small waveform distortion or a signal
representing an edge part. Therefore, the decoded binary
signal with good reproduction quality can be obtained.

[0065] By the above process, the level judgment processing
is performed to a reproduction signal of a long mark reproduced
from a BD with the LtoH characteristic and the in-groove
recording and a PRML signal processing 1is performed to other
reproduction signals in this embodiment. Therefore, stable
reproduction quality can be obtained without being influenced
by recording quality even if the PRML signal processing is
performed to a reproduction signal having a large waveform
distortion from an optical disc with poor recording quality.
[0066] (Fifth Embodiment)

Next, an optical disc device according to a fifth
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equalizer 16 is changed to the waveform equalizer 16a

shown in FIG 3 and alimt LPF (lowpass filter) 27

and a selecting circuit 28 are added. Since the

optical disc device shown in FIG 5 is simlar to

those shown in FIGS. 1 and 3 in other points, sane

parts are identified by sanme reference nunerals and

not. describ in detajil, Only different points _are .
LT ed ' & debr T bl B (671 “THE wayer Gr me 1o 9 12 @

equal i zer 16a.is.constructed b . _normal _linear . :
oL G ef S F I BRUATTYoHS andohas i TP N Gliar BT ePEiFal dise
for anplifying a high-frequency range of a
ISV EHT oMISPFBITS] gral Wit hTa® ChecTFi @t atn. Ofhethe present
. waveform equalizer 16a shapes the waveformof a ,
InyEprigduct i O sPigndia! olitPut (26 55 oMU VD Edfvert &-ffers
15 and outputs the resulting reproduction signal to a
Trpp Ltefr CGft POVt He | THi¢ LPER27Dahd titheV¥e|aedsi ngpvetform
circuit 28. [0068] The limt LPF 27 performs a .
ey Fras L 6f itlst ehangedces sty 1/ corEpradatt Fon Siggrfdlown in
with a waveform equal to or higher than a specified
FIGevel aadd aoutiputts e tlesulceisag fidéproddct ifon S girallecting
to the selecting circuit 28. The arrangenent position
cipfuithe2qd ignd ddRed.s wohcparhécobart¢yl @ilsd igatied tspown in
t he above exanple. The Iimt LPF may be arranged
FIket feen otimeénaci rouittese] G069 Arbagias.cansémndicBi an ofther
the limt LPF 27 is simlar to the waveform equali zer
pothhisc| osetk | patthe publ icatton <af bydapamneseeRateante Naimerals
3589405 or No. 3751015 as descri bed bel ow,

and not described in detail. Only different points are
described in detail below.

[0067] The waveform equalizer 16a 1is constructed by a
normal linear waveform equalizer and has a filter
characteristic for amplifying a high-frequency range of a
reproduction signal with a specified gain. The waveform
equalizer 16a shapes the waveform of a reproduction signal
outputted from an A/D converter 15 and outputs the resulting
reproduction signal to a PLL circuit 20, the limit LPF 27 and
the selecting circuit 28.

[0068] The 1limit LPF 27 ©performs a low-pass filter
processing to a reproduction signal with a waveform equal to or
higher than a specified level and outputs the resulting
reproduction signal to the selecting circuit 28. The

arrangement position of the 1limit LPF is not particularly
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but has a different characteristic. FIG 6 is a
circuit diagramshow ng an exenplary construction of
the limt LPF 27 shown in FIG 5. As shown in FIG 6,
the limt LPF 27 includes a delay circuit 31, an
adaptive limter 32, a LPF 33 and an adder 34. The
LPF 33 includes del ay devices ITto D3, nultipliers
t and an_adder_Al.. ei vin
1 }bl aT repro%ud¥|onxmm§nal %%m% J'Hilhel’% a aﬁv%@ arranged
be%lqgg%&h%Z outﬁuts S(i) as it is if abs(S(l)) > Th
“h fhr&shot & val ue) while outputting "0" in
er cases. This threshold value Th js adaptjvely
05bat e BeStEI1 OWe [0OHT" SBect T chl Ty, 117 (SorcSayier
(sgn(S(i-1)), updating is perforned such that Th =
Lo THA Sy x 4B¥F S - gﬁFaﬁﬁﬁefThFFﬁc hEre, lng ?@f’apﬁﬁﬁéﬂ%ﬁ%ﬁn of
for determning a target of Th, nis a paraneter for
Ja]ﬂ%@ee?ernPrﬁtﬁﬁtaNPooﬁ5%%‘% ¥ atfd Nohe FédPbet Py edepar difst dredov
are set to suitable values). In other cases, Th = Th.
bunHh?Sup@aﬁ@féﬁﬁaﬂFOﬁjEWWC%erlSth FIG. 6 1s a cilrcult
Th+[ gxabs{S(i)-S(i-1)}-Th]/n, means to conpare an
diagwpyin t tieyidiof feer excarlaver agejtofctsamplod thal dégsiigt LPE 27
the time of zero crossing and the present threshold
shyat ey dtid -t 6 - peks orlmvan innFégr ati orheopemati bR usi rnigicd udes
di fference between the both values as an error. 32
a pe0Z2] cTheulPF3B83 per Boepsiee | bimipass 4, t&rLPF 33 and an
processing to the reproduction signal fromthe
adaelaptiave | immet erpB82 zNdinoUt{tsd S deheyr esebitdedgy D1 to D3,
reproduction signal to the adder 34. Here, tap
muCOBfficGisemt St ©fM4 hgdmahnt bpbéerst M to M4 are suitably
set to attain a filter characteristic capabl e of
[06EBSIUCI NQuBon receiving a digital reproduction signal S(i),

the adaptive limiter 32 outputs S(i) as it is if abs(S(i)) > Th
(Th is a threshold wvalue) while outputting “0” in other cases.
This threshold value Th is adaptively updated as follows.

[0071] Specifically, if (sgn(Si)) # (sgn(S(i-1)), wupdating
is performed such that Th = Th+[gxabs{S(i)-S(i-1)}-Th]l/n (here,
g 1s a parameter for determining a target of Th, n 1is a
parameter for determining a loop gain and the respective
parameters are set to suitable wvalues). In other cases, Th =
Th. This update equation, Th = Th+[gxabs{sS(i)-S(i-1)}-Thl/n,
means to compare an amplitude difference (average) of sample
values at the time of zero crossing and the present threshold
value and to perform an integration operation using a

difference between the both values as an error.
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wavef orm di stortion. The delay circuit 31 receives the
digital reproduction signal fromthe waveform
equal i zer 16a, adjusts the phase thereof and outputs
the resulting reproduction signal to the adder 34.
The adder 34 adds the output of the delay circuit 31
and that of the LPF 33 and outputs the resulting sum

the sel e |rc it 28. a resu t the
Oég%roduc |oﬁ£§§?%% dlarter Fhéoloﬁfpass (?téﬂbceSSlng to

rocessin for t he vefor m ual ,to or hi
th%héxfﬁgcﬁ red” IejéyM?ang @ gé%%ra?e%ptlvﬁo%% 2LNL and

Ref erri back to FIG ain, the nedium

iU | hRaceRg L PEUTEES2 U bEsT nRARED Gettis aRter 24-
optical disc, 11 is a BDwith the LtoH characteristic

He%%d Eﬁﬂaqoﬁféﬁ6tﬁ&¥s C@b&ﬁ&lﬁﬁltbptﬁﬁﬁﬁ tH tReMLt BFF SUltably
characteristic and the on-groove recording, a BD with

sef héoHEdE2dRaract Bhisdt | avE teRé ST he gFeBYR!c r €orgrRging 2
or a BDwith the H oL characteristic and the on- o

vwage bove Hetordiny- bddeddehaa treek tcode rafaiges the digital
characteristic code froma BCA detector 21, and

regortudiiont e awwelledttiang Wia cvatef 28 toidlieer tlfe, adjusts
output of the Iimt LPF 27 if the optical disc 11 is

tha Bsw tthetrhef LéoH chardct eéhestésulanichat hepicndgrioove signal
recording while controlling the selecting circuit 28

tot ohsekedtr Bhe oUhpubdotrt Ae wadef ahm equabtzer I6a idelay
the case of other 33 BDs. [0074] Under the control

cipfuitheimadbumdt sef itHenatriFng3 &hd calitpu??, thheresulting sum
selecting circuit 28 selects the output of the limt

toLPhe2%candt O put sciiit t 0st he nABR equadiizer ik i feghRiuction
optical disc 11 is a BDwth the LtoH characteristic

si@ﬁﬂltgﬁter the low-pass filter processing for the waveform
equal to or higher than the specified level can be generated.

[0073] Referring back to FIG. 5 again, the medium
discriminating circuit 22 discriminates whether an optical disc
11 is a BD with the LtoH characteristic and the in-groove
recording, a BD with the LtoH characteristic and the on-groove
recording, a BD with the Htol characteristic and the in-groove
recording or a BD with the Htol characteristic and the on-
groove recording based on a track code and a characteristic
code from a BCA detector 21, and controls the selecting circuit
28 to select the output of the limit LPF 27 if the optical disc
11 is a BD with the LtoH characteristic and the in-groove
recording while controlling the selecting circuit 28 to select

the output of the waveform equalizer 16a in the case of other
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i n-groove recording while selecting the output of the
waveform equalizer 16a and outputs it to the PR
equalizer 17 in the case of other BDs. [0075] In this
enbodi nent, the PR equalizer 17, the maxi mum
i kel i hood decoder 18, the limt LPF 27 and the
selecting circuit 28 correspond to an exanple of the
gpdistortion reducing unit. This enbodinent is simlar
to the first enbodinent in other points. [0076] Next,
O6P§ opergié q; the 0 falogls de%EC?um g%géégﬁlnatln
a5 above i € dest b&d t he op 1T al"qirEe g
| oaded |nt t he 10 tlcal dISC devi ce, an optical head
CLIP Y FesdES £615 %El\g area Bt Eﬁe SEPEFCal T SEPHT e the
BCA detector 21 detects the track code and the
LighGr 58F eri’st3e code O the topticalthi seuaiFomh 1f the

reproduction signal, and the nedium discrimnating
PRI ¢ 1192 Wi sF i fri AAt B thhEbReh to¥ AotraHerigpircapd the
~disc 11 is a BDwith the LtoH characteristic and the
lnTﬁmﬂﬁﬁbV@Cpéééﬁ@iﬁ@l¥Q(ﬁﬁkqﬂ§l@§téé?e@utpﬁ%ko%dgﬁaaﬁﬁeform
characteristic code and instructs the selecting
eqedtriant 128 tpd getwrts titetoutpatPhfeatrd 1zeni 17 LRF Q2 case
if the optical disc 11 is a BDwth the LtoH
of chidreacttdsi-sti ¢ and the in-groove recording 34 while
instructing the selecting circuit 28 to select the
[0OQUiput Of thies webetidmemequatls Z&r <@ linet he7 cage ofaximum
ot her BDs. [0077] Unless the optical disc 11 is a BD
limtlinddie d4¢odderchagactterl stimitanderhe’ nagt oave selecting
recording, the selecting circuit 28 selects the
ciptiputz ofcdrite spavef o6 meguadizer okb6anandistortion reducing
unit. This embodiment is similar to the first embodiment in
other points.
[0076] Next, the operation of the optical disc device
constructed as above 1is described. If the optical disc 11 is
loaded into the optical disc device, an optical head 12
accesses to a BCA area of the optical disc 11, the BCA detector
21 detects the track code and the characteristic code of the
optical disc 11 from a reproduction signal, and the medium
discriminating circuit 22 discriminates whether or not the
optical disc 11 is a BD with the LtoH characteristic and the
in-groove recording from the detected track code and
characteristic code and instructs the selecting circuit 28 to

select the output of the limit LPF 27 if the optical disc 11 is

a BD with the LtoH characteristic and the in-groove recording
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outputs it to the PR equalizer 17, and the PR
equal i zer 17 and the maxi mum |ikelihood decoder 18
performs a PRML signal processing to the reproduction
signal having a small waveform distortion and out puts
a decoded binary signal wth good reproduction
quality. [0078] On the other hand, if the optical disc

BD MAt t he .Lt H characteri tlc an the
Wh.l%e s e s Ded N1l GTRLAGIE 1 8 3P0t ne spgput

ee Q/Jl?g elg)rr?lf theillzl r]I_j tl6LpF Zgheanc%se O%DUICS ItE{I%,]O the
P equali zer 7 t he equallzer 7°and e
i mum | i ellhood decoder erfornms the PRI na
L0 essi Ny 16 t He r81BFJo%aLﬂcti}b%gstnéls bt &P n&y" t e Ltod

| ow-pass filtering the reproduction sjignal mnth a
Ch%%ﬁ&ﬁﬁﬁ%ﬁFé&ua?n?o %h HPgﬁéPoYﬁanr?qﬂ¥Q§B80|fF%% | /igcting
to output a decoded binary signal. In this case,
Cl%@ﬁ@éZﬁhéeﬁéﬁF%dUH%ﬁﬁﬁp§tgﬁélt%?d@@§§§ﬁ“l QU?F%F?3?16a and
equal i zer 17 and the maxi mum |i kel i hood decoder 18 is
outpiet siigndlc dheaPRedIBylioit pass andl tBei R ewealizer 17 and
reproduction signal with the waveform equal to or
th@yi gieerimunanl kel idped f fedoddevdld, phefPRieqaal PREF FAgnal
and the maxi mum | i kel i hood decoder 18 can perform a
prewtdilice tRRVhesipralodprbtes sk hgnanhdhiaamobd asmllt heaveform
decoded binary signal with good reproduction quality.
di8Go[t079] aBy therabeveaprdoessd sbabhey r eprodlctworh good
quality can be obtained w thout being influenced by
repecdrdiing quality. in this enbodi nent as well even if
the PRML signal processing is perforned to a
[o0Bpr oducth obhsi gomer hayhdg ar |l angeopaveiorMsc 11 is a BD
distortion froman optical disc with poor recording

wiBabhd YLtoH characteristic and the in-groove recording, the
selecting circuit 28 selects the output of the limit LPF 27 and
outputs it to the PR equalizer 17, and the PR equalizer 17 and
the maximum likelihood decoder 18 performs the PRML signal
processing to the reproduction signal obtained Dby low-pass
filtering the reproduction signal with a waveform equal to or
higher than the specified level to output a decoded binary
signal. In this case, since the reproduction signal processed
by the PR equalizer 17 and the maximum likelihood decoder 18 is
the signal obtained by low-pass filtering the reproduction
signal with the waveform equal to or higher than the specified
level, the PR equalizer 17 and the maximum likelihood decoder
18 can perform a suitable PRML signal processing and can obtain

the decoded binary signal with good reproduction quality.
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like a BDwith the LtoH characteristic and the

i n-groove recording. [0080] (Sixth Enbodi nent) Next,

an optical disc device according to a sixth

enbodi nent of the present invention is described. FIG

7 is a block diagram show ng the construction of the

optical disc device according to the sixth enbodi nent

the present invention., The opti.cal_disc, device .

o8 R BNt 7 A et et (AR ie. b L rl Gt
cabMoPBLoAN oLl A0LE YeNSLone catel 26t J6 LR ShAngd e,
.amplifier 14 and the riable,?nghifier controller 19 |
InaFet B hahyy r%e&taa\?arwueﬁl EVSRpITT iF8F THEA" aftd 20V &t Hisise 19
. anplifier controller 19a for changing a target gain of
lsaﬁeﬁéifmeQSﬂﬁbéat?ﬁ?ﬁﬂﬂﬁc5éPndFé%nﬂgv?%¥9%ﬂuﬁmﬁ?%9?4W§Veform

is simlar to the one shown in FIG 1 in other .
AP s part SPAFEt dEABFT iMédh BPosane erérgncgiality

~nunerals and not described in detail. Only different
Llikoi mt sBAr v idéscitbed tiof detardcliseliowic] 0081 the mediarweve

discrimnating circuit 22 discrimnates whether an
regptdicml- disc 11 is a BDwith the LtoH characteristic

and the in-groove recording, a BDwith the LtoH
[0eh@r actierthsEngod B&rand t he on-groove recording, a BD

with the HtoL characteristic and the in-groove

r ecoexti Nng 2or @pBDcwilt hdife Hiolicecharaoteéinstiteo ard sixth

t he on-groove recording based on a track code and a
emehaimaaiterdfstthe eadecehfit omaB@Andeteckerr2ded and'zc. 7 is a

instructs the variable anplifier controller 19a to
blbdEr @asgrife showing the construction of the optical disc

device according to the sixth embodiment of the present
invention. The optical disc device shown in FIG. 7 differs
from the one shown in FIG. 1 in that the wvariable waveform
equalizer 16 1is changed to a waveform equalizer 16a and the
variable amplifier 14 and the variable amplifier controller 19
are changed to a variable amplifier 14a and a variable
amplifier controller 19a for changing a target gain of an AGC.
Since the optical disc device shown in FIG. 7 is similar to the
one shown in FIG. 1 in other points, same parts are identified
by same reference numerals and not described in detail. Only
different points are described in detail below.

[0081] A medium discriminating circuit 22 discriminates
whether an optical disc 11 is a BD with the LtoH characteristic

and the in-groove recording, a BD with the LtoH characteristic
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target gain of the variable anplifier 14a if the
optical disc 11 is a BDwth the LtoH characteristic
and the in-groove recording while instructing the
variable anplifier controller 19a to maintain (to
reduce if the target gain was already increased) a
normal target gain of the variable anplifier 14a in
B T e T
onstitute an automatic_gain control rcuit th
an@arﬁéﬁlelﬁﬁﬁfo?y%r f2805%p|?fles a ré%%oduc ?on A
nal froma pr eg lifier 13 using the tar ain
Ch"f“ﬁ G HdtEd by tthe” r?%b%oo"r?plﬁ?g“r Gnto1Y erorggﬁ track
such that the |l evel of the reproduction signa
codut 't éd ?WﬁﬁﬁQFﬁélsﬁbﬁeF89ﬁ1é%ﬁ&lﬁ%eFCﬁGQeg%EBﬂ%szé and
fixed | evel, and outputs the resulting reproduction
ln%?{ﬁﬁﬂs1F§eaﬁaﬁ}f?%ﬁnﬁﬁéﬁﬂéﬂeESCOT?KH%ﬂerTﬁéaVE?|%&ﬁ%?ase the
amplifier 19a detects the level of a digital signal
taygeim 3her 4D Eenvertierles agndl hteoratad chl | jhe adjtused disc
the gain of the variable anplifier 14a so that the
11] ével 2 oDt hel theptloduétirbn Siagrakeoutipit t eddf tdm tthe groove
wavef orm equalizer 16a becones the fixed |level. At
retdriding mejilien iregoocdange thet vatrhebiastmpet figr feomroller
the mediumdiscrimnating 37 circuit 22, the variable
19anplbi frieimtednt r 6ld ered@ae | n§t riuet stadheet vanimblies already
anplifier 14a to increase the target gain of the AGC
inanckdde wariahlse anpbeti gpiddari neeeasesatie draflgetier 14a
gain of the AGC such that the reproduction signa
inconweydsedoicnbondhespdi gi tal signal by the A/D
converter 15 exceeds a dynam c range
[0082] The variable amplifier 1l4a and the variable

amplifier controller 19a constitute an automatic gain control
circuit, and the variable amplifier l4a amplifies a
reproduction signal from a preamplifier 13 using the target
gain instructed by the variable amplifier controller 19a such
that the level of the reproduction signal outputted from the
waveform equalizer 16a becomes a fixed level, and outputs the
resulting reproduction signal to an A/D converter 15.

[0083] The variable amplifier 19a detects the level of a
digital signal from the A/D converter 15 and automatically
adjusts the gain of the wvariable amplifier 14a so that the
level of the reproduction signal outputted from the waveform
equalizer 16a becomes the fixed level. At this time, in

accordance with the instruction from the medium discriminating

37



in a digital signal processing after the A/D converter
15 by a specified level if the optical disc 11 is a
BD with the LtoH characteristic and the in-groove
recording. [0084] On the other hand, unless the
optical disc 11 is a BDwth the LtoH characteristic
and the in-groove recording, the variable anplifier
A R e o P baaTsf Er At ina p et itts the
var.i.abl e lLifier_ 14a nmaintains the target gain_of
vy b TR HRGRCE ALt e PBF GalGt Ton S a1 SBoRvart elie A9
into the digital _signal by the A/D converter 15 does
D ot XERea " Re B HHTE AAnURCT 71T gl CAPCS) Gl OF the
rocessing after the A/D converter 15. [0085] A
AG&eﬁﬂﬁﬁlfBgaEarVF%gIFH@®%H&§%$Md§18Fa5 digiearedvatye the
is not particularly limted to the above exanple and
dighirpl b wrari SusFyechaRgenverieranpl ieFGaeddf a t gnamic range
~effective digital value may be varied not only by the
inyar fadien ofiorRe PEEPG%%ﬂQﬁH%fq§ﬁttﬁ?sé/ByC%@Nﬂﬁﬂﬁf 15 by a
nmet hod. For exanple, an effective digital val ue of
spediel it plvedf itthehmaveftacmledaaki zér icam B@ wigdr ddsedtoH
or decreased by varying the coefficient of the
chyvavefaarimtequahd zgre 18agr88ve 0086Jrdimat hi s enbodi nent ,
the variable anplifier 14a and the variable anplifier
[ocpntrol len 49a cdreespont tunlazsexarpleptiohltHésc 11 is a
di stortion reducing unit. This enbodinent is simlar
BDt @ithhenti nsbHenbedeaeat it Otdwed piod Nts-gfOB&7] rdNedtding,
the operation of the optical disc device
the wvariable amplifier controller 19a instructs the wvariable

amplifier 14a to maintain the target gain of the AGC and the
variable amplifier 14a maintains the target gain of the AGC
such that the reproduction signal converted into the digital
signal by the A/D converter 15 does not exceed the dynamic
range in the digital signal processing after the A/D converter
15.

[0085] A method for wvarying the amplitude of a digital
value is not particularly limited to the above example and can
be wvariously changed. The amplitude of the effective digital
value may be varied not only by the wvariation of the BAGC
target, but also by another method. For example, an effective
digital wvalue of the output of the waveform equalizer can be
increased or decreased by varying the coefficient of the

waveform equalizer 16a.
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constructed as above is described. If the optical disc
11 is loaded into the optical disc device, an optica
head 12 accesses to a BCA area of the optical disc
11, the BCA detector 21 detects the track code and
the characteristic code of the optical disc 11 froma
reproduction signal, and the nmedium discrimnating
prcuit 22 discrim nates whether or. naot the. .optical
o401 L ENED AR UL ot e tEe he PRe and
I n-groqgve recording fromthe detected track, code and
g PRI G LLOU, T OO ot ge SERE ot ba® ol TP le
is a BDwth the #tokl characterj sti %nd t he, .
oL i R Gr ooV e T Féhr BFAY, L thé bdi ui T disSOF i RaL i iy simtlar to
circuit 22 instructs the variable anmplifier
the ohit 1 IF8P°1858° 0 HaichtSF nPe et -ar get gain of the AGC,
the variable anplifier controller 19a controls the .
[OQ&t] abl eVednpl it Fer R T @ aiPht af P t HP RGPl 13T gétevice
gain and the variable anplifier 14a anplifies the
copgprsthect i6n adicghalt swidehcr ped norifal theargeti cgai §isas1a 1s
result, the waveform equalizer |6a perforns a
log@sef omreqiiat | Zattilonlprécessidsgite. t n reprodlctlicnd 12
signal anplified with the normal target gain, and a
acPRsudld zePCA7amerd & i ppnitakelidrodd  debedefAr kB:tector
performa 39 PRWM. signal processing to the
21r épteduct tion srgmal cadd exnd hehe noinaned ctwanietdrmcode of the
equal i zati on processing and output a decoded binary
opsiefmal dwkd h 1goot-cie ps oddetbonctiual | & ygnd10089hd Oahthenedium
other hand, if the optical disc 11 is a BD with the
distohhichaiagt eristiie apgl theckimgroye LBEOKEH NGr thet the

optical disc 11 is a BD with the LtoH characteristic and the
in-groove recording from the detected track code and
characteristic code.

[0088] Unless the optical disc 11 is a BD with the LtoH
characteristic and the in-groove recording, the medium
discriminating circuit 22 instructs the wvariable amplifier
controller 19a to maintain the target gain of the AGC, the
variable amplifier —controller 19a controls the variable
amplifier 14a to maintain the normal target gain and the
variable amplifier 14a amplifies the reproduction signal with
the normal target gain. As a result, the waveform equalizer
l6a performs a waveform equalization processing to the
reproduction signal amplified with the normal target gain, and

a PR equalizer 17 and a maximum likelihood decoder 18 perform a
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medium di scrimnating circuit 22 instructs the

variable anplifier controller 19a to increase the

target gain of the AGC and the variable anplifier

controller 19a controls the variable anplifier 14a to

i ncrease the target gain of the AGC. At this tine,

the variable anplifier 14a anplifies t he reproduction
PRﬁfﬁgt@‘i‘{gﬂe FQSESQ&” Lhe target, galn E’%nmt%%@? SYED: the

e roduc on S|gnal Snver t

digital s%(%nal %l@%&lé/nD converter 13 exceeds tahedecoded
dYhan’@’Fande A tal"°“sPgnal processPng afte
eci level . As a

the A/, D converter 15 b fi
bl?ae@o|stlgn§9| $F b GRIVEFS ﬁOQFg? T 107V he
roduction signal is renoved by the dynam c range in
OQ%Q] d|g??th%l@E%Trp?%@%ss?ﬁgthfh8pﬁbﬁ%¥o?h?%qh%l%%e? BD
16a performs the waveform equalization proceSS|ng to
Wl?%et?%pFBﬂ%c?h%ﬁﬁ%ﬁﬁiﬁéFlchévgnﬁh% shapFonay efuidrding, the
distortion, and a suitable PRVL signal processing is
me%%@?or@ﬁﬁ?qkﬁlpﬁélﬁﬁprGGH@W}%n %@gnaﬁs%#QQ§stlﬁ?e variable
wavef or m equal i zati on processing in the PR equalizer
amg 71 et tvat ke milAd itkelinhbods dedoderry8l wher effortérca AGC
decoded binary signal with good reproduction quality
an¢ armderaghail nedne [ 0080] cByptrhelabol protesss Stablagiable
reproduction quality can be obtained w thout being
amphifiencdd by rnecoedsaigtigualddget 4@innothike eAdodi mentthis
even if the PRML signal processing is perforned to a
timepr adactisanadil gnalmphayiag adbarge Maietortne reproduction
di stortion froman optical disc with poor recording
sigeal iy iddik@sanBDtwet Batbier Lyohh charact etdstduzranthat the
the in-groove recording.

reproduction signal converted into the digital signal by the
A/D converter 15 exceeds the dynamic range in the digital
signal processing after the A/D converter 15 by the specified
level. As a result, a large waveform distortion of the
reproduction signal 1is removed by the dynamic range in the
digital signal processing, the waveform equalizer 16a performs
the waveform equalization processing to the reproduction signal
having a small waveform distortion, and a suitable PRML signal
processing 1s performed to the reproduction signal after the
waveform equalization processing in the PR equalizer 17 and the
maximum likelihood decoder 18, wherefore a decoded Dbinary
signal with good reproduction quality can be obtained.

[00920] By the above process, stable reproduction quality

can be obtained without being influenced by recording quality
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[0091] The above respective enbodi nents can be
arbitrarily conbined according to needs. For exanpl e,
the waveform distortion detecting circuit 23 of the
second enbodi mrent may be used instead of the BCA
detector 21 and the nedium discrimnating circuit 22
inthe third to sixth enbodinents or a plurality of
.t di storti.on reducing .uni of e first, third and .
e s
eéE@%ﬁQ}htEngpdégEQE ckﬁé%ﬁ gg\&gﬁiﬁg@mgisg %.ag aveform
Peexanpie of &n opti<cal® récordi’ng nmedi Ui accordifhg 10 a
.sevent h epbodi nent of t£|e ,?resenga invention is :
LS i Bed “Et G 8PS 57 5t POn "ShOWHGT tHe Sriet tf ety
.of the_optical disc according to the seventh ,
L1 EnbEdi RBntY 01 t he® pridSént CRavAETtS R tand Bl G i groove
plan view of the optical disc shown in FIG 8. [0093]
repprYptd-cal disc 100 shown in FIGS. 8 and 9 is a
recordabl e optical recording nmediumin which . .
[0 % lor mat Tlon #R°Ve eeiRPed 18R &mPand et e kcahdsvreh trag 11y
an LtoH characteristic in which the reflectance of a
compgordedicareding highercedsan t hagr of<aanlanr etlor dethveform
area and is, for exanple, a BD-R having a recording
digayeridnn detiechitdecimefuligceance e aameodr dedodireent snay be
41 higher than that of an unrecorded area and desi gned
us¢® resetebd i nbOr maheonBOA adeandtbdracklspecifi etheby medium
groove. [0094] As shown in FIG 8, the optical disc
did&Oinincltuedes carctranspairenthd ayerdl@d, saxtecafishdignents or
| ayer 102, a reflection film 103 and a substrate 104.
a BPerapttealordige 100stSeimnuf aedudied, units of the first,

third and sixth embodiment may be simultaneously used.
[0092] (Seventh Embodiment)

Next, an optical disc as an example of an optical
recording medium according to a seventh embodiment of the
present invention is described. FIG. 8 1is a section showing
the structure of the optical disc according to the seventh
embodiment of the present invention, and FIG. 9 is a plan view
of the optical disc shown in FIG. 8.

[0093] An optical disc 100 shown in FIGS. 8 and 9 is a
recordable optical recording medium in which information is
recorded on a land track and which has an LtoH characteristic
in which the reflectance of a recorded area is higher than that
of an unrecorded area and is, for example, a BD-R having a

recording layer in which the reflectance of a recorded area is
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for exanple, as follows. First of all, a groove is
formed in the substrate 104 by injection nolding.
Subsequently, the reflection film103 is fornmed on
the injection nolded substrate 104 by sputtering or
the |ike. Subsequently, an organic dye recording
| ayer is fornmed on the reflection filn1103 by spin

oat i er.eb forn1n recordln 10 f or
hlc%%%rt qlﬁfé%ﬁariéﬁloﬁor Fanar?rac%d %? F@drﬁford

he roove al | he transparent 101 is
ln%omn d “6n“t'hé recAortyaC‘i< SF%§%$€%gfy FO@@%TV?S shomn in

, the op tical dISC 100.i ncl udes_ a
gg%lad ih° z é”1d61§§ @ontPSIOBB%%a%r%HSCﬁH) éﬁ es a
recordi ng_area 107 successively from an |nner
trap ?QﬁﬁﬁQ§réﬁ¥?5ID§Pdé‘?RFPHG&@% Hote s HOWN, 2atFebeRon fiim
zone and an outer-zone may be provided as contro

L0%atef & ea®strpb96}°0The TBOACRF &2 L 05 5% 1A 4P eBgactured,
recording information for nore detail ed

fogl 9§%mEf1|%ataiSOI’fqld-IOW§pt i EaFsti stsalhavd N 1ve ggmgormed in
content recorded in the control data area, e.g. for
th¢e@@®atﬁgt¢nﬂ@ﬂna@yonﬂﬁéﬁte@pyﬁpgﬁ@n®rotéhﬁﬁ@qusaéhyasthe
a unique nunber for nediumidentification.
refdorivat ifopmr €¢orth nprmed thi sh8CA BrEad oh0Bolded substrate
performed by recording a barcode at a 42 factory
104af ber spheteirsoy | sr manaf ackar edsuddegiemeder, diang ccaanbe dye
performed, for exanple, by the sane principle as the
re@mediofy Irsear disngrdmdear mat itore irefdlhketdahafieaonddngy spin
area, or by wutilizing a characteristic change of a
codting,orcHycpar thahl yg treromddrg dtihe fLbler byot ridmm gording
information on a land track IG specified Dby the groove.
Finally, the transparent layer 101 is formed on the recording
layer 102.
[0095] As shown in FIG. 9, the optical disc 100 includes a
BCA area 105, a lead-in zone 106 as a control data area and a
data recording area 107 successively from an inner
circumferential side. Although not shown, a lead-out =zone and
an outer-zone may be provided as control data areas.
[0096] The BCA area 105 is an area for recording
information for more detailed classification for optical discs
having the same content recorded in the control data area, e.g.
for recording information for copyright protection such as a

unique number for medium identification. Information recording

in this BCA area 105 is performed by recording a barcode at a
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[0097] The lead-in zone 106 is an area where

managenent information and the |ike are prerecorded

and includes a PIC (Permanent Information and Contro

Data) area, an OPC (Opti num Power Control) area and

an I NFO area. The data recording area 107 is an area

where data are recorded by a user. [0098] Here, in the
raJRIMF aGt LT ng process of Lhe aptical gisgc, 200, qedium .

spe@fflcatlon i nformation is recorded, tor exanpl-e

ip a ass master b mast eri ng apparatus at the ti
PR T SRR st oS 6 P dRE Bi T 1 71 &
master, .and the opti.cal gisc 100 i s manuf act ured
TeEiHd'd hirsthefat i O'hastter “88 a“Stang& T WhBFeby the ©F PV
medi um specification information is recorded on the
UthhtICd Wi SERIDY-CTI6096] T IExatpl ®, Faltr 2k Bodertially
indicating to which of a groove track and a | and
el &her AekP My ServEig-to be perfornmed and a
characteristic code indicating which of the LtoH
[O@har act eFlist Leadnd t Rendt 30 6chiat aéhedirshi ¢tisye management
possessed, which codes become the nmedi um
inspecitficratdroh tif ot bt i ehe arercppedetordédiaslades a PIC
| east one of information recorded in the BCA area
(PAQBRnamf dnfetrinehisrecordetbritrctth®aPhC area, ofn t¢re (Optimum
| ead-in zone 106 and information recorded in the
Poveadsdntmdne at66 wsilngn A8F@ awdsbl eTha tlhea recording area
manuf acturing process of the optical disc 100. [0100]
10A retdrodretar whecorditag attberseshtdan speeai hikeat i on
information is not particularly limted to the above
[roexanpl e. Hedd, | snpretenablu€atour £€Pr grated£ast ttwe @fptical
the information recorded in the BCA area 105, the

dié@beUﬁtm%@ibﬁCQﬁQQQfﬁﬂath@h information 1is recorded, for

Hg of
SS

example, in a glass master by a mastering apparatus at the time
of cutting, a metal master is produced from this glass master,
and the optical disc 100 1is manufactured using this metal
master as a stamper, whereby the medium specification
information is recorded on the optical disc 100.

[0099] For example, a track code indicating to which of a
groove track and a land track a tracking servo 1is to be
performed and a characteristic code indicating which of the
LtoH characteristic and the Htol characteristic is possessed,
which codes become the medium specification information, are
prerecorded as at least one of information recorded in the BCA
area 105, information recorded in the PIC area of the lead-in

zone 106 and information recorded in the lead-in zone 106 using
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PIC area of the |lead-in zone 106 and the information

recorded in the lead-in zone 106 using a wobbl e as

the nmedium specification information in the optica

disc 100, nore preferable to record the sanme nmedi um

specification information in all of these three

areas. [0101] If the optical disc 100 is a nultilayer
- Pobdgal dige o having aplurality. ofe recording | ayers, o,

't is preFera%?e 0 record the ne i um specification

| hf ormat jon gn each recordin | ayer and .to L .
[O%Q%%vidu%JI%é%ﬂ?%orgo¥hér %%iﬁ%ngod%?ettﬂfdlum specification
. _characteristic code and_the |jke, of each recarding
l“f%?‘éart.lo[”ofﬁz]nﬂtf Rt 16ptrtar iﬁ%]ctefootci SHRE TS ayErete

optical _disc having a plurality of recording |ayers, .
Ttt e PIctaresifmy° veProvited tita FayerfL Histtnformation

distant froma light incident surface out of the
repfifsl ivy Ui iEdorddisdg 12y errdcanaoRBa et uricorded 1n the

specification information may be recorded in this PIC
Plaresca ¢D103 Fordewarsre, L0 PRE 6pei eaFodnaelFporgaprded

a two-layer optical disc having layers Land L_ as
inr etlor di rrpd-ayer onehel 0P| Cizirgwa of &°BDIRE @% BraROvledium

is formed in both layers L,, and L , but the PIC area
spefifietBDnR isfdonaeicbronliyn i rtheheobayesrl L dhpst 100, more

distant fromthe light incident surface. Accordingly,
préferaddl emed wrcspeciche catmenmedafwr natdcoicst fecoidedrat-ion

| east in one PIC area of the layers Ln, and L, in the
incase «f thhee BEhRE andasBD- ROM whi | e bei ng recorded in

the PIC area of the layer Lin the case of the BD-R
[01©104] | nr the ryrufact U001 EF 0GLSS mulk it Aee AREhtiMal disc

having a plurality of recording layers, 1t 1is preferable to
record the medium specification information on each recording
layer and to individually record the track code, the
characteristic code and the like of each recording layer.

[0102] If the optical disc 100 is a multilayer optical
disc having a plurality of recording layers, the PIC area may
be provided in a layer L, most distant from a light incident
surface out of the plurality of recording layers and the medium
specification information may be recorded in this PIC area.
[0103] For example, if the optical disc 100 is a two-layer
optical disc having layers Lo and L; as recording layers, the
PIC area of a BD-RE or BD-ROM is formed in both layers Ly and
I;, but the PIC area of the BD-R is formed only in the layer I,

most distant from the light incident surface. Accordingly, the
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specification information is recorded in none of the
BCA area 105, the PIC area in the |ead-in zone 106
and a wobble formation area of the |ead-in zone 106
in the optical disc 100, information indicating the
Ht oL characteristic and the |like may be set in the
data recording area 107 or the |like. An optical disc

nanufact%ﬁgraqggnset t he #nfornatlon i nd cgElﬁgeépﬁén one

TSR OL “Characteristic and the |ike 854 def aul

Ln_the uf act uri ng process.. The above paints
PTG R TArTy HOT 4107 e G0t Loal™ ol Sos KEcohdi Ky €5 FFe ™
ot her enbodi nents. [0105]. After being manufactured as .
o0 Qs e G C P oUr S 400 TR arrec e &6 %, in
characteristic evaluated. FIG 10 is a bl ock diagram
thSHW G Tt hBScBst ructi on of an eval uation device for
eval uati ng characteristics of the optical disc shown
[O}¥ P GS. 18 &RE 9MmarHéaelafinf | oRTdesioe shbwnthA FGgdium
10 is provided with an optical head 31, an anplifier
spaPl ixrardrirabiRé owavel Or ms ebrmlbceer 133, noae) iofft ée BCA area
eval uating circuit 34, a BCA detector 35 and a nmedi um
10gi sctieni hat i mgeei r ewi tt186. 1fad08] TPhecopticalanbead 3pbble
i ncl udes a sem conductor |aser, an objective lens, an
fommtuatroraraadof hehd | keeyd-iinr adnat 8&6 aid dder opbeam taditché 00,
optical disc 100 to reproduce the recorded 45
infefrormmii andandt ouf putes Hrtepr odacd dtarisicgnabsdtiohd Heike may
anplifier 32. The anplifier 32 anplifies the
be I €pt othuctHeoni=8iagnralkcs riit ogn atdre opt iccalthedi 3¢x200 24 tdptdcal
speci fied gain, outputs the reproduction signal from
ditbengdatadecerdmng akeathe tiheormariabl enaeeefiogmthe HtoL
equal i zer 33 and outputs the reproduction

characteristic and the 1like as a default wvalue 1in the
manufacturing process. The above points similarly hold for the
optical discs according to the other embodiments.

[0105] After being manufactured as above, the optical disc
100 has wvarious characteristic evaluated. FIG. 10 is a block
diagram showing the construction of an evaluation device for
evaluating characteristics of the optical disc shown in FIGS. 8
and 9. The evaluation device shown in FIG. 10 is provided with
an optical head 31, an amplifier 32, a wvariable waveform
equalizer 33, a jitter evaluating circuit 34, a BCA detector 35
and a medium discriminating circuit 36.

[0106] The optical head 31 includes a semiconductor laser,
an objective lens, an actuator and the like, irradiates a laser

beam to the optical disc 100 to reproduce the recorded
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signal fromthe BCA area to the BCA detector 35.

[0107] The vari abl e wavef orm equalizer 33 is so

constructed as to be able to change a gain used for a

wavef orm equal i zati on processing in addition to a

normal construction of a linear waveform equalizer

and has a filter characteristic for anplifying a
infLAdigauency. [ ange oL Lhe, Leproductian sionale o The ¢,

vari a e wavef or equaIPzer % apé%ét e waveformo

the r o %ctlo SI n%t usmghe ?aln |nstructed b

324 The ditim* scrlntn tﬁﬁéeéerU| “BEC AR %ﬁﬂ;ﬂh%?é%ﬁefrom

esultln tion signal to jitter
th%vaﬁat&tcaﬁg O o et Boory Rt b hidioBesi figee s the
hi gh-frequency signal for jitter neasurenent. Here,
re??&@?ﬁﬁﬁOSduétg%ﬁﬁS|%ﬁﬂm oFca ShGHt GRGRSIng, g o the
shortest mark corresponds to the high-frequency
vagighg . vaYHt e BBab Sgnal 6rd2P PFésgﬁﬁﬁsrepr@ﬁxtlon
thereto. [0108] The BOA detector 35 detects the nedi um
sigpekifiodathenBCh forEmae 6hei bied uiitsgtehe3track code
and the characteristic code fromthe reproduction
[050ghal fTlomthe aBCA apealand oitauitsr B8 1o shecondinymted
discrimnating circuit 36. The nmedium discrimnating
ascte ced tak36 dpschamynat esrinhether feohe optviedakm eigcl i@ ion
is a BDwith the LtoH characteristic and the in-groove
prdéeg€icor dimgabdaseibront¢ he tracklcodesandcthen of a linear
characteristic code and controls the variable
wawatefror megualzezer a33 t aakeddce ftiheer gatnatsetkfierithe for
wavef orm equal i zation processing if the optical disc
amddli 8 righes BD gMtfretyhenty obhshar act ené steprame-die signal.
i n-groove recording while controlling the variable
Th¥avef Ofle waveform equalizer 33 shapes the waveform of the

reproduction signal using a gain instructed by the medium
discriminating circuit 36 and outputs the resulting
reproduction signal to the Jjitter evaluating circuit 34 to
apply a pre-processing to a high-frequency signal for Jjitter
measurement. Here, the reproduction signal of a short mark,
e.g. a shortest mark corresponds to the high-frequency signal.
In the BD, a signal of 2T corresponds thereto.

[0108] The BCA detector 35 detects the medium specification
information including the track code and the characteristic
code from the reproduction signal from the BCA area and outputs
it to the medium discriminating circuit 36. The medium
discriminating circuit 36 discriminates whether the optical

disc 100 is a BD with the LtoH characteristic and the in-groove
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equal i zer 33 to maintain a normal gain (increase to an
initial gain if the gain was already reduced) in the
case of other BDs. [0109] The jitter eval uating
circuit 34 nmeasures the jitter of the reproduction
signal having the pre-processing applied to the

hi gh-frequency signal for jitter neasurement by the

requﬁabl%asé%et%rgkf %%E |caﬁ§ g%de lua%érgh égf ic code

aracteristic o he "op dISC a result,
on_devi ce sho n FIG..10 ¢ i.npro
ang nEonfadls B VT E FaEat, .e%%alsl.zgeﬁa?%by P aqiecrgthe
u IZatlon

the ain sed For t he _wavef or al N
99t o §§H n fie "GpiiiCar drde G PIISSHSERYt bt  the
Lt oH characterlstlc and t he |n roove recordin

PiHetef b6, lithdSchAFatPeli st e dft Fhe aperEal s 2o the

~ can be roperly evaluated. [0110] In this way,

IRTH-IHe e@%?%%fIbh devite cSRbWAL I &= f@“lﬁﬁéeB@@Veform
detector 35 acquires the nedlun1spe0|f|cat|on

eqpf igrataticort caganav et bran W Stdr t956m | (AR6FARTE ofP fr initial
speci fying the waveformdi stortion of the

gapepriodiet vann sighal lnegpiyodadeced )f riomtthhecapt i alotdiescBDs -
100, the nediumdiscrimnating circuit 36 changes the

[0g@a?h of The Marbieablegawaweiny miggualti 2ér m83sasesa the jitter
paranmeter used in the signal processing relating to

of t iee Eprwavef oom sligtadr hiaonnof thdheoreprodastion signald to
reproduced from the optical disc 100 based on the

theedhigh-speciubheat | 8ngnd Inf afarat ijarteandméheutdidrer by the
evaluating circuit 34 evaluates the jitter

vaghasact ehsd i €r0f theaopidical 3di Sacl00evAtuddd S &i MBitter
the gain of the variable waveform equalizer 33 is

chieduced s@Aky of the optical disc 100. As a result, the
evaluation device shown in FIG. 10 can improve the distortion
of the reproduction signal by reducing the gain used for the
waveform equalization processing if the optical disc 100 is a
BD with the LtoH characteristic and the in-groove recording.
Therefore, the characteristics of the optical disc 100 can be
more properly evaluated.

[0110] In this way, 1in the evaluation device shown in FIG.
10, the BCA detector 35 acquires the medium specification
information as waveform distortion information for specifying
the waveform distortion of the reproduction signal reproduced
from the optical disc 100, the medium discriminating circuit 36
changes the gain of the wvariable waveform equalizer 33 as a

parameter wused in the signal processing relating to the
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by several dB to reduce the waveformdistortion if the
optical disc 100 is a BDwith the LtoH characteristic
and the in-groove recording. Therefore, the jitter
characteristic of the BDwith the LtoH characteristic
and the in-groove recording can be properly
eval uated. [0111] Al though the BOA detector 35

waQSAYLT 08 Lo edi um  speci fication, i nformmt Lon &5, Lhe ¢y on
Waveform di storti on “Information i n the eval Uation

devi ce. shown.in F 10, the evaluation.device is..not .
the ?ptlﬁa disc . bé%% on e medium S e$1flcatlon
particularly Timted to IS exanpl e. or exd%p €,

. _the BCA detector 35 and the_ nedjumdiscrimnnati
l“%?l?r%ﬁﬁjtonsaa yohe b tted ahd* ah  evai it -or 365?%%%%53 the
eval uati on device may %udge whet her the optical disc

JL960F | " H WO Eh Eh8T EPBHOBhATHCt @15t and™ H&ts time,

i n-groove recording and nmay change the gain of the

th%a??%ﬁﬂ??\ﬁ%ﬁeﬁ@ﬁﬁﬁgé%aW§% O?ﬂquuaﬂﬁée6pg?céﬁ reffuied only
100 is a BDwith the LtoH characteristic and the

byi perioovelB rrecaedirag. tThi sapoiam siimithakign hbf dea gptical
the other enbodinents. [0112] The optical disc 100

digyal UYatied 2agPabovie tits ddlod icharahlesmirtiet aaAdthe in-groove
information is recorded on the land track 1G or

re¢orfdimpat | Oneretordedhenjtiheet arfthtacaek ibGLi¢ sof the BD with
reproduced by 48 irradiating a |laser beam LB to the

the ecopdi nohdrayeeri®Rivi antthechd r ansparert tayerdill can be
using the optical disc device according to any one of

préherabewalfibtsd. t o si xth enbodi nents. The signa
processing relating to the waveformdistortion at this

[otine is amgljdisfrediy ehangidigctthe pey apeyeirdsednén medium
t he si gnal

specification information as the waveform distortion

information in the evaluation device shown in FIG. 10, the
evaluation device 1is not particularly limited to this example.
For example, the BCA detector 35 and the medium discriminating
circuit 36 may be omitted and an evaluator using the evaluation
device may judge whether the optical disc 100 is a BD with the
LtoH characteristic and the in-groove recording and may change
the gain of the wvariable waveform equalizer 33 if the optical

disc 100 is a BD with the LtoH characteristic and the in-groove

recording. This point similarly holds for the other
embodiments.
[0112] The optical disc 100 evaluated as above is sold in

the market and information is recorded on the land track IG or

information recorded on the 1land track IG 1is reproduced by
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processi ng based on the waveformdi stortion
information for specifying the waveformdistortion of
the reproduction signal as described above, and the
paranmeter is changed to reduce the waveform
distortion nore than in a signal processing relating
to a vvaveform distortion of a reproduction signal
aduced froman o cal disc in ich the
oL S AEN G, 6P PRl IS et hl T % v e
an_unre orded ar. 0113 Althuhthe BD.with the
EEERYIT S Sa%r act/er| slt%?c Easntr]‘qt]t gg?%%v%lrec%?wce afcscordlng
descri bed above, a BE with the LtoH ch racterlst
£ afid tHE 6iF- §P600B°Fecording “miy “be STMTERY =" he’ signal
processed. [0114] (Ei ghth Enbodi nent) Next, an optical
prﬂ?%?%c&@&raﬁén?ot%nt}é? gVFﬁ‘f?f@ﬁBloﬂlllﬁEﬂ:ftjo?n "’ﬁwetl”blrse§éﬁ’te is
invention is described. FIG 11 is a section show ng
adjpetast r Bt urd a0 irAe 6pEi cAPT AR accbTdi ngt o e sSignal
ei ght h enbodi nent of the present invention. [0115] An
Propticald drateR0onsidfn Tavetoan 1distergipacdrdapmetion for
optical recording nediumin which information is
speediorided tdhe avavpfoove dipaektamd whi the haspagdHitglon signal
characteristic in which the reflectance of a recorded
as adescyipddowbrvehaand hglte ofarmmet49 danr ebended @y exdarwg the
is, for exanple, a BD-R having a recording |ayer in
wawhf @ tdiestroeftlieot ance ohaa fecer dedgnak earvsedower mtianing
that of an unrecorded area and designed to record
toi af orzretfben dJdoptargr@overt rackpspedcttied bygraelgrogueduced
[0116] As shown in FIG 11, the optical disc 200
frémMchdde$t@cal disc in which the reflectance of a recorded

area 1s lower than that of an unrecorded area.

[0113] Although the BD with the LtoH characteristic and the
in-groove vrecording is described above, a BD with the LtoH
characteristic and the on-groove recording may be similarly
processed.

[0114] (Eighth Embodiment)

Next, an optical disc according to an eighth embodiment of
the present invention is described. FIG. 11 is a section
showing the structure of the optical disc according to the
eighth embodiment of the present invention.

[0115] An optical disc 200 shown in FIG. 11 is a recordable
optical recording medium in which information is recorded on a
groove track and which has an Htol characteristic in which the

reflectance of a recorded area 1s lower than that of an
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transparent |ayer 201, a recording |ayer 202, a
reflection film 203 and a substrate 204. The optica
di sc 200 is manufactured, for exanple, as follows.
First of all, a groove is fornmed in the substrate 204
by injection nolding. Subsequently, the reflection
film203 is formed on the injection nolded substrate
an PO SRILLELL00; 0F LDP Ll Subsegugnily
recording la rabe of an imor gani C recor
naterlal rmed..on refl ctlon f|In1203
icbod 1 oﬁ%n%?%odef%%&ragﬁﬁ Por i Ts pesdr il nilower tha
202 for recording informati on on a groo ack
thﬁ'@ géeam%ﬁew@ﬁxﬁe ProovEd EefaPtyd the tram pjaf?’ Hration
layer 201 is formed on the recording |ayer 202.
On[®T¥7fw?h%rFFﬁéﬁﬁﬁFééﬁﬁdPﬁg der$ity of the optica
disc 200 is the sane as that of the optical disc 100
[O5hown | MFITSB 1rafdCe. 11f e Witdcadi drefefObfinHedes a
optical disc 200 is equal to that of the optical disc
trapgoangné fegor dihy capacitryios theer @ffical rafsectzipn film
is the sane as that of the optical disc 100. [0118]
205 mid ar tubpsthetopti€al TeserlOcrshbwT i200FL & m@nuigdptured,
optical disc 200 includes a BCA area, a lead-in zone
fomsemamelont repl Wdtlavar eaFanst actat Bl r ecoydiawg arsedormed in
successively from an inner circunferential side. For
thexaupkeratet rack gpdenjbOtisdi catinggt o whicckgoknaly, the
groove track and a land track a tracking servo is to
rebeeqerdrorries ang & chatedt eni shé Ccircede ionntflbTaéd Ngabstrate
whi ch of the LtoH characteristic and the HtoL
20¢hey aghartesthg b8 possessed, swhicducedes beeoperde) layer
medi um specification information, are prerecorded as
ma &d |d&asgnoﬂﬁmﬂﬁanic recording material is formed on the

.—Cj(D

%n% a recording

reflection film 203 by a deposition method, thereby forming the
recording layer 202 for recording information on a groove track
OG specified by the groove. Finally, the transparent layer 201
is formed on the recording layer 202.

[0117] The linear recording density of the optical disc 200
is the same as that of the optical disc 100 shown in FIGS. 8
and 9. TIf the disc diameter of the optical disc 200 is equal
to that of the optical disc 100, the recording capacity of the
optical disc 200 is the same as that of the optical disc 100.
[0118] Similar to the optical disc 100 shown in FIG. 9, the
optical disc 200 includes a BCA area, a lead-in =zone as a
control data area and a data recording area successively from

an inner circumferential side. For example, a track code
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information recorded in the BCA area, information
recorded in a PIC area of the |ead-in zone and
i nformation recorded in the |lead-in zone using a
wobbl e in the manufacturing process of the optica
di sc 200. [0119] After being manufactured as above,
the optical disc 200 also has various characteristics
BB ThuBh, ‘Ror foatare, S e oY | Prack a
trgcan90t§g£§gigstggr %f %ﬁ?cyatgd a%,f0||o“§ Q%mgg%ic code
evat'tiat Ton el ce®showt §r FieS 07 [01961- e 35t iCa
. _head 31 ir a%%ates a laser beamto the optical djisc
INSHER oS eﬁ{Jb ucet h&Pecbrded SPRFOF LT BN and"“out!put O
reproduction signals to the anplifier 32. The ,
Chapt ii'er 182 GhpPPPressitre FEprddycicon R ghal sthf omedium
the optical disc 200, outputs the reproduction signa
SP¢ ¢ oM e Clat & L OFBR bt NP &t 6 6 PRESYarPablFe 1RavEf 6Pf ©F
~equalizer 33 and outputs the reproduction signal from
1nfHEnPBCATarea°T et her BCA BHAt eEtdr BHOrTRELGAr Fabiwled 1n a
wavef orm equal i zer 33 shapes the waveform of the
PI¢eproduefi dhesilgnatiusipee aagai infostatycnedssprdeflein the
medi um di scrimnating circuit 36 and outputs the
lea@ésuyl tdomg upepy oductddr shghbe taonufeturtihgrprocess of the
evaluating circuit 34 to 51 apply a pre-processing to
opaidrlghtifsceqOency signal for jitter neasurenent.
[0121] Here, the BCA detector 35 detects the nmedi um
[ospeci fi cattan vaifrer rmenivaactoedddingabdres t riack godeaandisc
the characteristic code fromthe reproduction signha
200 remé heaBGlarious characteristics evaluated similar to the

optical disc 100 shown in FIGS. 8 and 9 and, for example, has a
jitter characteristic thereof evaluated as follows Dby the
evaluation device shown in FIG. 10.

[0120] The optical head 31 irradiates a laser beam to the
optical disc 200 to reproduce the recorded information and
outputs reproduction signals to the amplifier 32. The
amplifier 32 amplifies the reproduction signals from the
optical disc 200, outputs the reproduction signal from the data
recording area to the wvariable waveform equalizer 33 and
outputs the reproduction signal from the BCA area to the BCA
detector 35. The variable waveform equalizer 33 shapes the
waveform of the reproduction signal using a gain instructed by
the medium discriminating circuit 36 and outputs the resulting

reproduction signal to the Jjitter evaluating circuit 34 to
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area and outputs it to the nediumdiscrimnating

circuit 36. The nediumdiscrimnating circuit 36

di scrim nates whether the optical disc 200 is a BD

with the HtoL characteristic and the on-groove

recordi ng based on the track; code and the

characteristic code and controls the variabl e waveform
apfHyaLiZeL 32,10, er ease, the.0al L Ipre. [ 180 8,030 ireer
PRised”f &r “a" mavé?oﬁh1equal|z%t|on(%rochS| g of a BD

with the LtoH characteristic and the in-groove
measuremc?n . . . . .

recording, i.e. to maintain a normal gain (to

' t he gain was alrea

g

crease to an initial gain if dy .
(0} eluced) 71 t he Bt I'CA1 dIFBE°200 | 7 BD T th (HE HGEIum

characteristjc and the on-groqve recording. [0122] The
SPFFH e teval usti HGE PRI " B Megsuriss thatfi tef  ¥td the
t he reproduction signal having the pre-processing
chagpticed steC CREShIgRNf FREUERRYC ST Yrial” fO9 Pt ttépm the BCA
measurenment by the variable waveform equalizer 33 to
areyabdat eUBPTit t eF teh&racrefisti €1ofritheadptidcalirgiisE 36-
200. As a result, the evaluation device shown in FIG
Thq Omedin nprsoverihet dist ot 36f dikeriepradictitther the
signal by increasing the gain used for the waveform
opereml | Fatd dWOpriscesdingiiith tthe dpbilcahadaste2(( lics aad the
BD with the H oL characteristic and the on-groove
ont@oor ngrecdifiher efegree, tdre chiar actendisti csdof whe the
optical disc 200 can be nore properly eval uated.
chi®d2}rilshithi sosay, d4mi t heorevalldat itore devdCimksRoOWwaWR form
FIG 10, the BCA detector 35 acquires the medi um
eqSPECIdd cat it irdrkassathengasn Wayved ofardiStRfitd @Red for a
information for specifying

waveform equalization processing of a BD with the LtoH
characteristic and the in-groove recording, i.e. to maintain a
normal gain (to increase to an initial gain 1if the gain was
already reduced) if the optical disc 200 is a BD with the Htol
characteristic and the on-groove recording.

[0122] The jitter evaluating circuit 34 measures the jitter
of the reproduction signal having the pre-processing applied to
the high-frequency signal for Jjitter measurement Dby the
variable waveform equalizer 33 to evaluate a Jjitter
characteristic of the optical disc 200. As a result, the
evaluation device shown in FIG. 10 can improve the distortion
of the reproduction signal by increasing the gain used for the
waveform equalization processing if the optical disc 200 is a

BD with the Htol characteristic and the on-groove recording.
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t he waveform di stortion of the reproduction signa
reproduced fromthe optical disc 200, the nedi um
discrimnating circuit 36 changes the gain of the
vari abl e waveform equalizer 33 as a paranmeter used in
the signal processing relating to the waveform
distortion of the reproduction signal reproduced from
ThéPQﬂ%&i'%ﬁk thpa% grggsggsqgftnﬁaq%%h%ghs%%%bflietbgﬂ be
i nformdti on, and the Jl%%er evéfuatlng Sircait 3

mogvahyate thg &Aéﬂfr characteristic of the optica
of SE G0 VATV TS e, the gain of the variable

veform equal i zer 33 is.increased. only by several dB
(018 Erphabi 76 i gFEr dquary COTHORLAT SOBY1 0% pown in FIe.
reproduction signal if the optical disc 200 is a BD ,
L0ui tHhe t Ae® HESLeehar acter FSET T %hd e Biitigfloovieectfication
~recording. Therefore, the jitter characteristic of
INEHENBD Wi 3P YR HieE [ q&ﬁé?é%%%?i%Pf%r%ﬁﬁqunﬁQﬁ%iﬁ%ﬁ%ﬁ?lng
recordi ng can be properly evaluated. [0124] The
theprieafodi st 20T teval vat édcassabedectsosob HIGN idproduced
mar ket and information is recorded on the groove track
fr@G thy dovfloprmation 1Eoortdedmodl tthedigraggwenpraek @G dust 36
reproduced by irradiating a | aser beamLB to the
chaegor dimg payer c202hei aatrhebler ansparent efiayerz<20133 as a
usi ng the optical disc device according 53 to any one
paofndther abewe fimnsttio siixhhlenpodiamritng. Theasimgnalto the
processing relating to the waveformdi stortion at this
watéfern Sdisadirisbedobytedhangbngiudie cpasapeter relswiuidad from
the signal processing based on the waveform
théli st tdan inker mboonvieta specidng ngehemwayed &rfMcation
di stortion of the reproduction signa

information, and the Jjitter evaluating circuit 34 evaluates the
jitter characteristic of the optical disc 200. At this time,
the gain of the wvariable waveform equalizer 33 1is increased
only by several dB to emphasize high-frequency components of
the reproduction signal if the optical disc 200 is a BD with
the HtoL characteristic and the on-groove recording.
Therefore, the Jjitter characteristic of the BD with the HtolL
characteristic and the on-groove recording can be properly
evaluated.

[0124] The optical disc 200 evaluated as above is sold in
the market and information is recorded on the groove track 0G
or information recorded on the groove track OG is reproduced by
irradiating a laser beam LB to the recording layer 202 wvia the

transparent layer 201 using the optical disc device according
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as descri bed above, and the paraneter is changed to
enphasi ze the high-frequency conponents of the
reproduction signal nore than in a signal processing
relating to a waveformdi stortion of a reproduction
signal reproduced froman optical disc in which the
refl ectance of a recorded area i s higher than that of

annunreco%d%% ar iﬁ Algggggheégg%f%%n thihﬁ§31gnal
d{ éharacterls on-groove recorélng I'S

descr.i bed abov mnth the Ht.oL aracteri.sti
PEART THE | nﬁﬁroo e reEBr Eﬁﬁﬁgn dl%ﬁprp%?P the tqﬁ%) ime is

Charact ristic and the on-groove recordi :
9L M 9hr 1YY prdtedsed. [6%26 a?ﬁ%eﬁ?%séﬁ¥“{nV%htugﬁ j $ronal
sunmari zed as fol |l ows fron1 t he above respective
Prpbodinfent3S S Bpat | ftﬁhcealW%?’efziﬁmoﬁlrscté?lrtl%cdr“(floﬁ@atlon for
medi um according to the present invention is an
SPRPIEAIY ridCordiivg crBdiddmtPAT Wi chf | Ardr AraRFofGtson signal
recorded on a land track or a groove track and the
asy @ereetkatcesivea pécdorded PaapBates Fdwerandrth thagrrfpsize
an unrecorded area, wherein a signal processing
the ehaghnigracacwavefiornedi st of t ton ofprotepricductiigonl more
signal reproduced fromthe optical recording nmediumis
thad) ust edsipyal hangiary iagpacareiey tsed waveherrsi@giortion
processi ng based on 54 waveformdi stortion
of i af oraratidantion specafyiragrédecevavefor mndestdcsl odist in
the reproduction signal and the paraneter is changed
which etfghasitzechaghe fafeguerey r eonpanentis ofighhe than that of
reproduction signal nore than in a signal processing
anl@hadddrgedt araa wavef orm di storti on of a reproduction
si gnal reproduced

[0125] Although the BD with the Htol characteristic and the
on-groove recording 1is described above, a BD with the HtolL
characteristic and the in-groove recording and a BD with the
LtoH characteristic and the on-groove recording may be
similarly processed.

[0126] The present invention is summarized as follows from
the above respective embodiments. Specifically, an optical
recording medium according to the present invention is an
optical recording medium in which information is recorded on a
land track or a groove track and the reflectance of a recorded
area is lower than that of an unrecorded area, wherein a signal
processing relating to a waveform distortion of a reproduction
signal reproduced from the optical recording medium is adjusted

by changing a parameter used in the signal processing based on
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froman optical recording nediumin which the
refl ectance of a recorded area is higher than that of
an unrecorded area. [0127] In this optical recording
medi um the paraneter used in the signal processing
relating to the waveformdistortion of the
reproduction signal being reproduced is changed to

wave JE%I sEortfHéﬁ]f£§8#qp%%1ngponeng§fo{nth%he waveform

eproduction Si more than in t ﬁ al

ai FLOGESS! g relating Lo the. Wavefoam stemog gfethe

odlct Ton SFgna PEProdtRed From e opti CaF
reco d|n medi um i.n whi_ch tEe reflectance of the

ch ?%%eo@[ deB ar EXPP8ShFgher PRan" tTHATOf t R RMIBEST dett  t0©
area. Thus, the quality of a high-frequency sjgna

re%%ﬁﬁ%ﬁ?HOﬁpﬁéﬁéal Qﬁaetﬁéagléﬁaﬁ 6%88@%3Pﬁ@c?%ﬁ%ﬁqrﬁf%ﬁ5lng
the waveformdi stortion can be satisfactorily

Lopér ferRearBy EnStor &l PepPbdactiFBROSFgNEAT Hifidg eproduced
| arge waveformdistortion. [0128] P.

fremeprodU ifglr é€6P8i e desdic® décohdrhgthe thklePresenet a
invention at |east either reproduces or records

re¢ef drchatrieanif riohatorr ghanhehabovie aoptincakor écdratiang
medi um [0129] Since information is at |east

[0tZpr oduced fhrigmaprticreécoededdion tkeliaboveheppacateter used
recording mediumin this reproducing/recording

indeve ceigrishepsbgaad iy oeéssing reldtd ngviedorbSdtidtertion of
waveform di stortion can be satisfactorily perforned

thevepepoodiatriepr odichkon segnal heyidihed arige waveberm to
di stortion. [0130] The optical recording mediumis

emptief ercabkye a hiacor dald e-optbepdndracor di ngHrediebRoduttion
this case, an inorganic recording material can be

sigsed feFea UREOr gh N@hkay®ignal processing relating to the

waveform distortion of the reproduction signal reproduced from
the optical recording medium in which the reflectance of the
recorded area 1s higher than that of the unrecorded area.
Thus, the gquality of a high-frequency signal can be improved
and the signal processing relating to the waveform distortion
can be satisfactorily performed even to a reproduction signal
having a large waveform distortion.

[0128] A reproducing/recording device according to the
present invention at least either reproduces or records
information from or on the above optical recording medium.
[0129] Since information 1s at least reproduced from or
recorded on the above optical recording medium in this

reproducing/recording device, the signal processing relating to

55



and a good reproduction signal can be obtained. [0131]
Anot her optical recording nedi umaccording to the
present invention is an optical recording nediumin
which information is recorded on a land track or a
groove track and the reflectance of a recorded area
i's higher than that of an unrecorded area, wherein a
thelégggfcpro ? igﬁﬂégl %% Egtﬁsfa_ %?f rnkdl g%ﬁt even to
repro uction S|gna reproduce o the I cal
, recor g redium | s adi ust ed. by, chanding a, @agt%%tef
used’ 11 Ha BroCEssi ny baded “6R Wavet o
stortion |nfornat|on for specif t he mavef
ﬂ%%ltort.%me TR opr TG CEGRaN aad {HE<letably  a
paraneter i s changed to . reduce the wavef or m
re%ﬁ%ﬁ%ﬁ%ﬁ offProrel t haRc9 1 '@ %i Gitar "Br ocesst ng el 4t 2"
to a waveform di stortion of a reproduction signa
NP eHRTOFUCEFOF FORY ahd bpticdalcare&6r 4PRE AREI AT PP Mhin¢h 1aver
the reflectance of a recorded area is |ower than that
angfa gPodunrBEDF ded Ar €a9npH132} R ANfkirsrept i cal
recordi ng medium the paraneter used in the signa
[Oppblessi heptitedrat Pingl a0 t hecwaddefoor nedii Wt ort¢ordiofd thethe
reproduction signal being reproduced is changed to
presguce invhet Wavefior mmdi SPortaon Troediihan nayitme in  which
signal processing 56 relating to the waveform
inflbstaorifeinorn sofrethedeepoodaci bom stgrial or rapyodueced dacamand
the optical recording nediumin which the reflectance
thef réeheettegofeded ar eded& deawerrebhdnr thatheof thhe that of an
unrecorded area. Thus, the quality of a high-frequency
unsé @aled Carede wnpromedaandidriie spegnadsqimecessididng to a
relating to the
waveform distortion of a reproduction signal reproduced from

the optical recording medium 1is adjusted by changing a
parameter wused 1in the signal processing based on waveform
distortion information for specifying the waveform distortion
of the reproduction signal and the parameter is changed to
reduce the waveform distortion more than in a signal processing
relating to a waveform distortion of a reproduction signal
reproduced from an optical recording medium in which the
reflectance of a recorded area 1is lower than that of an
unrecorded area.

[0132] In this optical recording medium, the parameter used
in the signal processing relating to the waveform distortion of
the reproduction signal being reproduced is changed to reduce

the waveform distortion more than in the signal processing
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waveform di stortion can be satisfactorily perforned

even to a reproduction signal having a | arge waveform

di stortion. [0133] Another reproducing/recording

devi ce according to the present invention at |east

ei ther reproduces or records information fromor on

t he above optical recording nmedium [0134] Since
colnformatioqn is at least.reproduced fromor recorded

at he ‘waveform t1on ol. the. réproduction” signal
on Iﬁ% ébove optlcaF recordfng neadrumin Fﬁls g

ref ERATHG Lot HE we0T 67 h dF SC6T LIS Baf B r vhfkn the
tisfactorjl erforned even to reproducti on

re A Raving & 458" Vet oPbrn aPstPEron. "TO138]" TRE the
optical recording mediumis preferably a recordable

UNERtIERY PEEr di higYfredt tim T4 1 §Tcds&198T Ay signal
organic recording nmaterial can be used for a recording

Cap ayér , UBPTYESd rpr G8bct T oA ghEPCHE e Tbtaingd Bnhdthe
the optical recording mediumcan be inexpensively

wayigrtifact irted t1p0136] ArothERspti Tl essrfdirigd nedpunto 2
according to the present invention is an optica

repeedradiieg rediambiaviwgi ehlared orawstfioon fsstecoraded on
a land track or a groove track, wherein a signa

[OpPDessi g rteirat ragroduai mprefcoridg stdrtiicen aofomding  to
reproduction signal reproduced fromthe optica

the epordeny i1b5Venethmuunmets ladptisteedhby okamgingea or records
paranmeter used in the signal processing based on

infemefaom dirshost | on thaf aboat | g fen repeedfyd ngdile .
wavef orm di stortion of the reproduction signal and

[olthe) par ageier iLsrehanges t os enphasdza higbrddequentyom or
conponents of the reproduction signal nore in a signa

recorded on the above optical recording medium in this
reproducing/recording device, the signal processing relating to
the waveform distortion can be satisfactorily performed even to
a reproduction signal having a large waveform distortion.

[0135] The optical recording medium is preferably a
recordable optical recording medium. In this case, since an
organic recording material can be used for a recording layer, a
good reproduction signal can be obtained and the optical
recording medium can be inexpensively manufactured.

[0136] Another optical recording medium according to the
present invention 1is an optical recording medium in which
information is recorded on a land track or a groove track,
wherein a signal processing relating to a waveform distortion

of a reproduction signal reproduced from the optical recording
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processing relating to a waveformdi stortion of a
reproduction signal reproduced froma first optica
recording medium in which the reflectance of a
recorded area is | ower than that of an unrecorded
area, than in a signal processing relating to a
waveform di stortion of a reproduction signa
repr oduced. f r.om second optical _recording nedi.uym i.n

Mo GRS T ee Ance ar A0 Pebor ded ar & s ‘hi gner =-onal
t han t hat  of an unrecord%d ar ea, @hi%e bei n ch%

PrYeTEdice 1176 Wavet or VG SEBr t FOR RDFET n tHe ™

rocessing relating to.the waveformdi stortion of the

Spg%bffyddﬂ?ct' EGHAE ™y EProattEd’ f font Fhe T SREUHE Topth Saionat
recording mediumthan in the signal processing

and o| HftS nd A 6TEhe" wavefOrRIar st bY t i GG {ERe NToh-frequency
reproduction signal reproduced from the first optica

CORREHITHSNg Ofeditiim  FBRBTIUIH Phi $16pEt calo¥ecorti mg Signal
medi um the parameter used in the signal processing

Preetatingg rleéatthégvv*aQe@oWﬁY@ﬁ%ﬁ%r@%S@ﬁréﬂontﬁg a reproduction
reproduction signal being reproduced is changed to

sigmphastzecddreci gherf reqdeney coponéntrscefdihe medium, in
reproduction signal nore in the signal processing

whieh athangdfd echenvavef ox mredisteor tiren 0f tdeer than that of
reproduction signal reproduced fromthe first optica

anr egco¢ ch mipdredieam thanwhnch tsheneef bectancinofrdleing8to a
recorded area is | ower than that of the unrecorded

waad Bam tdianorikhot hef sk ghabrpracessi pgghel atépupdrddn&rom a
wavef orm di stortion of the reproduction signa

set@pd ashirced 1f rervthens etondigptinCahicheens di- &g JBAINEE of a
in which the reflectance of the recorded area is

re&%}ﬁhﬁf dat]:l'é@n ikhat gaér t heawnfiegorded rar@aecvhiid e beid)gwhile
change

being changed to reduce the waveform distortion more in the

qg%d for
gnal

signal processing relating to the waveform distortion of the
reproduction signal reproduced from the second optical
recording medium than in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the first optical recording medium.

[0137] In this optical recording medium, the parameter used
in the signal processing relating to the waveform distortion of
the reproduction signal being reproduced is changed to
emphasize the high-frequency components of the reproduction
signal more in the signal processing relating to the waveform
distortion of the reproduction signal reproduced from the first

optical recording medium, in which the reflectance of the
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to reduce the waveformdistortion nore in the signa
processing relating to the waveformdi stortion of the
reproduction signal reproduced fromthe second
optical recording nediumthan in the signa

processing relating to the waveformdi stortion of the
reproduction signal reproduced fronrthe first optica

re%§&£($lr¥% nEdlfgyerTh EEatqu§l Ofrgﬁfﬁqed area than
requency srgnal can |nprove gné
rocessrng relatln wavef orm dlS%Oftl n_ca
%athta OC@SS re a 1n O the wave lS or lOD of
C y per Or med “even repro ultion

naI ing a lar waveform distortion. [0138] The
enf o daRiP AR RS, €y J0RL rreeprfiorigfegpﬁregr Ftorarngs optical
mediumis preferably equal to_that of the second
refﬁﬁ?%ﬁﬂ mePéE@rd%%Q“H%ﬁrGﬁF FRTtH S Easer the pardmsitertea
used in the signal processing relating to the
isrepisdudtrentergnal Be ngreFeproduied cahibe Bt edianged
to the one suitable for the respective
to chrtt éfiestpEst of thHe thirEspn aper s edoidicopt peal processing
recordi ng medi a having the equal recording density.
rel@u39] tFheheecedifngncapacinticnf athahei rspropedicialin signal
recording nmediumis preferably equal to that of the
regegbnegd dpbtincahe recomrdi pgtiedl umcdodlingi sedage, thadre in the
paraneter used in the signal processing relating to
sighel repsoduciigonsiagnab bei ngie S&vegprodudedocahobeocf the
changed to the one suitable for the respective
reghafactien stasl ofedheldcensErandeisectnd toppttahl recording
recordi ng nmedi a having the equal recording capacity.
mef 0340] Aot herhopduLalt s ecor i nggiredidimeaccorkdynglt @an be
the present invention is an optical recording nmedi um
impFoWH CAnd the signal processing relating to the waveform

distortion can be satisfactorily performed even to a
reproduction signal having a large waveform distortion.

[0138] The recording density of the first optical recording
medium 1is preferably equal to that of the second optical
recording medium. In this case, the parameter used 1in the
signal processing relating to the reproduction signal being
reproduced <can be changed to the one suitable for the
respective characteristics of the first and second optical
recording media having the equal recording density.

[0139] The recording capacity  of the first optical
recording medium 1is preferably equal to that of the second
optical recording medium. In this case, the parameter used in

the signal processing relating to the reproduction signal being
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information is recorded on a |land track or a groove
track, wherein an area is provided to record nmedi um
specification information indicating whether the
optical recording nediumis a first optical recording
medi umin which the reflectance of a recorded area is
| ower than that of an unrecorded area or a second
optical, recording nediumin which the reflectance of a

uc C change o, the ne ~“sultable or ~ the
ecorded area s hlg%e? han t hat of 'an unr ecor de

e i rorm t SL6r oA 16 &t epPBduction & gnafoond” brical
reproduced . fromthe optical_ recordj.n medi um i s

e G b0 ARG . BaRaHerSHoRidel FROFHERS gnal

rocessi ng based on the nedi um specifjcation

wf‘h@or mat Mo Eid Ok e Par ARet et 1% BHanged2 o Ehpltast 2z e the
hi gh-frequency conponents of the reproduction signal

Pt | ANECSTHTAl 1pr otesSPRGCREl NGRS ASHAVEf ofn Which

~distortion of a reproduction signal reproduced from

InfpEndiiost opt Feadretordi Ag redi umadtanct n@a %icgral track,
processing relating to a waveformdi stortion of a

wheeprodatt iamsa signakovepeddiicedracom tihedisecomgecification
optical recording nedium while being changed to

infedudd onhe neavef ongn distlont itdbe wpteceh réherdimgnaledium is
processing relating to the waveformdistortion of the

a fepsodustiicen segnalineproatiueed nf moicthhehsecontk gptriceabf a
60 recording nediumthan in the signal processing

ret@tddd ngrd=0 thelowawetioam thst osti an ahrthérded area or a
reproduction signal reproduced from the first optica

se €T sh g aredicwdrdf 04 44t a Thi SiOpthLal trecordtiirgtaBde UBE a
i ncludes the area for recording the medi um

reSPeLdd i gadd onsi nfighpat itAni NdigatdNgan unrecorded area is

re

recorded, a signal processing relating to a waveform distortion
of a reproduction signal reproduced from the optical recording
medium is adjusted by changing a parameter used in the signal
processing based on the medium specification information and
the parameter is changed to emphasize high-frequency components
of the reproduction signal more in a signal processing relating
to a waveform distortion of a reproduction signal reproduced
from the first optical recording medium than in a signal
processing relating to a waveform distortion of a reproduction
signal reproduced from the second optical recording medium
while being changed to reduce the waveform distortion more in
the signal processing relating to the waveform distortion of

the reproduction signal reproduced from the second optical
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whet her the optical recording nmediumis the first

optical recording nediumin which the reflectance of

the recorded area is lower than that of the

unrecorded area or the second optical recording

mediumin which the reflectance of the recorded area

is higher than that of the unrecorded area and based
nedium specifigcation infornation,

recorérn% med&ggdtln thn e s%ﬁn ggggglng e% tlng to the

v rn1d|sto tpon of th e roduct on_si
we %ﬁﬁﬁnﬁ%ﬁ%oaucea |£ %%ang%%“%éxé&ﬁ asi itﬁeéprémlced from
n h- fre%uenc ents of the reproductlon si gna
?n)%gsﬁ KPERE® @%a r8cBSSiAY relating to the

waveform dj stortion of the reproductjon sjgna
?%b#oduc@ﬁﬁ?r?ﬁﬁ%Q%% FFF§deB?|@%?lw?e%%?HFﬁ§ fedi @giee for
in which the reflectance of the recorded area is
re?%ﬂ%WW&héﬁethaﬁdéﬁmthépﬁﬁ%%%ﬁﬁdé@-aﬂ@éorWﬁ%&PWr1%4ﬂécatlng
ignal processing relating to the waveformdistortion
Wh%¥h%meth?epﬂ6ﬂ6@@1oﬁ@%ﬂ%ﬂ%ﬂg repibducéd f¥om fhessecmridca
optical recording nmedium in which the reflectance of
re¢ied inac arededmaipavhish hilthere fillsganhat o 6f thdherecorded area
unrecorded area, while being changed to reduce the
iswawefroranadi shetteonthmnerenotied sagrralorproeesseqigd optical
relating to the waveformdi stortion of the
recepiioductadonmsignahich eproducBe ctronet he secomktorded area
optical recording nmediumthan in the 61 signa
isphogessi figar etiadt ngr t 6hd henmavwefemadiest amnt, omaekdt he the
reproduction signal reproduced fromthe first optica
med £GOr dh8gi riediivm Thtsmatthengualnet yofan@ter used in the
hi gh-frequency signal can be inproved and the signa

siPROCcessd s Jielatingtiagt ke wanvefpryardhStarstbeni 6aNcbe the
satisfactorily perforned even to a
reproduction signal being reproduced is changed to emphasize
the high-frequency components of the reproduction signal more
in the signal processing relating to the waveform distortion of
the reproduction signal reproduced from the first optical
recording medium, in which the reflectance of the recorded area
is lower than that of the unrecorded area, than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the second optical
recording medium, in which the reflectance of the recorded area
is higher than that of the unrecorded area, while being changed
to reduce the waveform distortion more in the signal processing

relating to the waveform distortion of the reproduction signal

reproduced from the second optical recording medium than in the
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reproduction signal having a | arge waveform
distortion. [0142] At |east one of infornmation
recorded in a BCA area, information recorded in a PIC
area and information recorded using a wobble
preferably includes the nmedi um specification
information. In this case, since the nedium
.specification infarmation n be included_in_at | east
5 R o TR R8oo Bed 71 HE BOA a7 oo (Ao e
information.recorded in the PIC area and the :
e TRt o PR br GG e g €AY Wbl 27 Phab bt s aing
an be changed to the one suitaple for the respective
me‘ghﬁ?'act%}ﬁsgti ° ofUtHe % 19t AP daiyeapti gapnatl can be
. recording nmedia by specifying the types of the
T SChl 2R e c bl g IrBdi &TPFERT TR rﬁ%ﬂ?bﬁisﬁ%cﬁ@?ch?ﬁﬁorm
information. [0143] At least two of the information
difeorided | P hePBCASa&re52 i e inf or et 81T r ecdfded th @
the PIC area and the information recorded using the
repgpbibl e prefesabl yawméidudelehes meditermspert 94 cdti-on
information. In this case, since the nedium
[0&peli fi catibredtnforamtli dmfcanabeoh ne¢edettd nnata |B§dstarea,
two of the information recorded in the BOA area, the
infefrortietl oreqeecieddedh | @ PAE Plr€aaraal andfdtmetion recorded
informati on recorded using the wobble, the paraneter
ustan be wirdmigedotferiaely62irgriedsni ttal enddirunt hepecification
respective characteristics of the first and second
inoptnatdlonr. ecordi nhikedtasdy EBehtabltyespeedifyd ngpddiefication
types of the optical recording nmedia fromthe two
inpbeeas of capedeumspeddd i catdton dapfoomat benthé Odddrmation
Al'l of the information recorded in the BCA area, the
recorded in the BCA area, the information recorded in the PIC

area and the information recorded wusing the wobble, the
parameter can be changed to the one suitable for the respective
characteristics of the first and second optical recording media
by specifying the types of the optical recording media from the
medium specification information.

[0143] At least two of the information recorded in the BCA
area, the information recorded in the PIC area and the
information recorded using the wobble preferably include the
medium specification information. In this case, since the
medium specification information can be included in at least
two of the information recorded in the BCA area, the
information recorded in the PIC area and the information

recorded using the wobble, the parameter can be changed to the
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i nformation recorded in the PIC area and the
informati on recorded using the wobble preferably
i nclude the nmedium specification information. In this
case, since the nedium specification informtion can
be included in all of the information recorded in the
BCA area, the information recorded in the PIC area
B R R R
respective characterl tics of .the fir nd s
op |gca.lOll PR i ng e ﬁggb?eﬁ%rebyeFlgb?sLspé%fF%%lng the
the t E of the ? al . recordj ng nedla%fron1th
ty}??ﬁre% i-8EeSPF Chtd 8ﬁ?r§b%%|‘F? Ht i bn°T nfoF mat'P ok teces ©f
[ 0145] It IS eferable that the optical recording
me?&%ﬁwﬁﬂeCl§lﬁaﬁiﬁQ|HQ£&§Pa5b?Pcal recordi ng medi um
|nclud| a plurality of recording |layers; and that
thel msdlng stlediffs datremati o ofsfeticsA 8 Feecbferiiis the
each recordlng layer. In this case, since the nmedium
inSpeed Fiogat ForeT r Bt | BRe | § iecaFded T eabh information
recordi ng |layer, the paraneter can be changed to the
regmededuitsdble toF chablakt eristicesbot t hectedpecthieve medium
recording layers by specifying the types of the
speespecttiive rigcongiengohayers: th03$46jaskt isipref éhablmedium
that the optical recording medium63 is a nmultil ayer
spopt fiicalt ivec ot df ergnatedinumcienc| oeli nighcd yoledr akint yallof of the
recording layers; that a PIC area is provided in one
inofriidte onplrecak ey of tlecosai ngrd=gyemhe masbrdisi@ntrecorded
froma light incident surface; and that the nmedi um
inspe€i ficadien danaf @nBathodrmdSidrecdedetnut ey RIe wobble,
area. In this case, since the nmedium
the parameter can be changed to the one suitable for the

an

respective characteristics of the first and second optical
recording media by more reliably specifying the types of the
optical recording media from the three pieces of medium
specification information.

[0145] It is preferable that the optical recording medium
is a multilayer optical recording medium including a plurality
of recording layers; and that the medium specification
information is recorded on each recording layer. In this case,
since the medium specification information is recorded on each
recording layer, the parameter can be changed to the one
suitable for characteristics of the respective recording layers
by specifying the types of the respective recording layers.

[0146] It is preferable that the optical recording medium
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specification information is recorded in the PIC area

of the nost distant recording |ayer fromthe |ight

i ncident surface, the nedium specification

i nformati on can be easily acquired. [0147] An optica

recordi ng nmedi um manuf acturing nethod according to

the present invention is an optical recording nedium
. _manuf acturin thod for nuf acturing _a tical .
o A o P WAt e o it B BT PRl Mlagmsg ey
to a veformdistortio a reproduction. signal i
o Sy S BhEhot T o DAt arrirer RBagba” b haVEr Bt the
distortion information_for specifyi t he veform _.
PLETTPt i G of “LHE" I'ébr JBUEEP oS Gridi-r “Bompf 19T ng' & 119hT
. first step of formng a %foove,in a sSubstrate; and a .
INGEETHd SFEpCBf o7 nig dTFelEf Hihg RSy CRorOn Information
~recording information on a |land track or a groove .
lstF%ERKd%%e%WfF%ﬂ BIC t BESYr oole, thwker @ 5%t Hgtnce the medium

refl ectance of a recorded area is |ower than that of
spapl iificdéordedfareatior t he reeofdichgin | Byer PAndarhe of the

paraneter is changed to enphasi ze hi gh-frequency
moglpnpovientts wfcaréngeprodactiron shgnalghbr enedmant rsurface,

signal processing relating to a waveformdi stortion
thefmedigpspductiortici gndbrneproduced bEr eas aly gptdudakd.

recording mediumin which the reflectance of a
[0t €Cor dedrmar eptiisahi gherotdiany t hatiief amnuGécunrecor dedhod

area. [0148] In this optical recording nmedi um
acoarnifract us i nge netdracht thevgpariamet ef wsedhddicthe recording

signal processing relating to the waveformdistortion
me@fut hendreFeduet hn wégial RIMgnaheprotucat i San optical

changed to enphasi ze the high-frequency

recording medium to which a signal processing relating to a

of

waveform distortion of a reproduction signal is adjusted by
changing a parameter based on waveform distortion information
for specifying the waveform distortion of the reproduction
signal, comprising a first step of forming a groove 1in a
substrate; and a second step of forming a recording layer for
recording information on a land track or a groove track
specified by the groove, wherein the reflectance of a recorded
area 1is lower than that of an unrecorded area in the recording
layer and the parameter is changed to emphasize high-frequency
components of the reproduction signal more than in a signal
processing relating to a waveform distortion of a reproduction
signal reproduced from an optical recording medium in which the

reflectance of a recorded area is higher than that of an
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conponents of the reproduction signal nore than in the
signal processing relating to the waveformdi stortion
of the reproduction signal reproduced fromthe
optical recording nediumin which the reflectance of
the recorded area is higher than that of the
unrecorded area. Thus, an optical recording medium
can be manufactured whi ch can i mprove the quality of a
unrecor
ﬁ % requency signal and allows the signal processing

% ting. to the maveforn1qk§£g%5hon to, be manufacturin
sfac%orlfy DertRred even 4 r8pfodlict YN d

havi n | ar ge maveforn1d|stort|on :
m%%f P B TG e ST Ar G HeVCs SHOCOPahg To RGO
present_ invention at |east either reproduces or
h? e BRSO nf B BT 0P r 6 of "B %?P@&WCEéPnr e%b??ﬁlng being
medi um manuf actured by the above optical recording
Pﬁﬁﬁ%ﬁﬁqwanh$acFGFPﬁ@d net‘Rod. S"GES6F Sildte i RS nREISBIRCY
is at | east reproduced fromor recorded on the
COPR I THIS ﬂébdﬁﬁ1ﬁ@Pﬁ§6P9ﬁ¥%%n®¥%m%hﬂ@dfbyfﬁﬁe1ﬂa5@@eSlgnal
optical recordi ng nedi um manufacturing nmethod in this
preoeproduci nglleddondi iy devicce,vadsd ogingnalisgrocessi ngf  the
relating to the waveformdistortion can be
regatdsftacnor iynper frommreduewen foom a thepr oductabn recording
signal having a | arge waveformdi stortion. [0151] The
medfin cial whecor dhrgraetieurns priefteralkyoadedSarea is higher
recordabl e optical recording nedium In this case,
ths&h NEigat@nof | figs gamt €cdreear dirkg . matrens al agaspbecals etk faiding
a recording |layer, an optical recording medium
me&apablen afe alMaiMmicigradgendch r epf oduetdven tSicgnralalcan of a
be manuf actured. [0152] Another optical recording

hi§edi AgurRBYf ACEAE1 Nhd allows the signal processing relating
to the waveform distortion to be satisfactorily performed even
to a reproduction signal having a large waveform distortion.
[0149] Another reproducing/recording device according to
the present invention at least either reproduces or records
information from or on an optical recording medium manufactured
by the above optical recording medium manufacturing method.
[0150] Since information 1s at least reproduced from or
recorded on the optical recording medium manufactured by the
above optical recording medium manufacturing method in this
reproducing/recording device, the signal processing relating to
the waveform distortion can be satisfactorily performed even to
a reproduction signal having a large waveform distortion.

[0151] The optical recording medium is preferably a
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nmet hod according to the present invention is an
optical recordi ng nedi um manufacturing nethod for
manufacturing an optical recording nediumto which a
signal processing relating to a waveformdistortion
of a reproduction signal is adjusted by changing a
par anet er based on waveformdi stortion information
relQlaSRRCifyiing, t he wavefor mdistortign of the,
reproduction signﬁ ) con%r|3|ng a first s?ep of /
ind QLN 3. groove 1n.a substrate, and 2 second. step of .,
Forig Tarecordity S tayer °f or r'ecor dichg %i nfornation ST
on a |land track or a grqove track specif'ed,by t he
N g Yove 2 wh&PEPha e et aﬁ%]%%_)]fe a°% e8EFﬁlé%| o ed i §o°°
hi gher than that of an unrecorded area in the
rePEEBIditng FayRT 7 PRe™parSTEtEr*d s changed to reduce
the waveformdistortion nore than in a signal .
[Optokessi My rerat i gt 30 a WRVETOrM di BTOrd onidpulgcturing
reproducti on signal reproduced froman optical .
mepledr AGTGTAREY untd n WiF cRreRent ef1ecanée ofsa an  optical
recorded area is | ower than that of an unrecorded
regereding 0M63}um n e agpritad mecoedi ngemedinpfacturing  an
manufacturing mnethod, the paraneter used in the
opsigmal rguogdésgi ngdreh ate nghicdh & heigmavebopaeds stortdleming
of the reproduction signal being reproduced is
tochangedfton réticettibe wavel oreprdistoidn onigrorle is6Gdjusted
than in the signal processing relating to the waveform
bydi shahtingn oh t hexrsepreductdserdsi gnal weprfxducedfat@amtion
the optical recording nmediumin which the reflectance
infdriidig onr ee6r deharigging | ower wbhapothataigfiotheon of the
unrecorded area. Thus, an optical recording nmedi um

refadu e iRNUE agtr edcvhbeisGRN & first step of forming a

since an

groove in a substrate; and a second step of forming a recording
layer for recording information on a land track or a groove
track specified by the groove, wherein the reflectance of a
recorded area 1s higher than that of an unrecorded area in the
recording layer and the parameter is changed to reduce the
waveform distortion more than in a signal processing relating
to a waveform distortion of a reproduction signal reproduced
from an optical recording medium in which the reflectance of a
recorded area is lower than that of an unrecorded area.

[0153] In this optical recording medium manufacturing
method, the parameter used in the signal processing relating to
the waveform distortion of the reproduction signal being

reproduced is changed to reduce the waveform distortion more
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i nprove the quality of a high-frequency signal and
allows the signal processing relating to the waveform
distortion to be satisfactorily performed even to a
reproduction signal having a |arge waveform
di stortion. [0154] Anot her reproducing/recording
devi ce according to the present invention at | east
nelther reproduces orpggggggﬁl infqrmation, fro or %@eform
an optica recgfalng nedi um fhctur%d %y ove
dlo ££é¥gn re%or ngrgegg n]anUfaCtur Q:nEt%%%ed [9&§P]the
i e hf 8F mat'ion Tehst Féprdduce rom o
recorded on the o tlcal recordi ng nedi um nufactured
*PH{ 4 he * CEBOTL GpLICCAI T etior dITHG el am TNGTAEEar i i Che
method in this_ reproducing/recording device, the
regyiyittal ﬁﬁFScé§sFﬁ@e?éV5¥iﬁ@aFoOftH%em%R%ﬁQﬂﬁﬂeal§F8?t|3 usy
can be satisfactorily performed even to a
any gy dgdaét i BIr Eigral iy a2laye Wavefwsitred which can
di stortion. [0156] The optical recording nediumis
impreterdht yiw L itecorfdablie Wptirearerecot ding medi yrhlora the
this case, since an organic recording material can be
s1igsed PD@C%SSrjé@orJd@]rﬁgfﬂD@yeﬁq thn opve€atmr deorditigpn to be
medi um capabl e of obtaining a good reproduction
sasigfmltoganybeet hexpehsiveel yomandactdncgdon| 816741 having a
Anot her optical recordi ng nedi um manufacturing 67
langt hooredocor disigottodrhe present invention is an
optical recording nedi um manufacturing nmethod for
[onanuf act aid i ran reppb dea@l ng/acepdbingg netiwimet oawbdehiray  to
signal processing relating to a waveformdistortion
thof paekept 0duetholbsi ghallechstadiiugted rhyoahangi BY a&ecords
par anet er based on waveform di stortion

information from or on an optical recording medium manufactured
by the above optical recording medium manufacturing method.
[0155] Since information 1s at least reproduced from or
recorded on the optical recording medium manufactured by the
above optical recording medium manufacturing method in this
reproducing/recording device, the signal processing relating to
the waveform distortion can be satisfactorily performed even to
a reproduction signal having a large waveform distortion.

[0156] The optical recording medium is preferably a
recordable optical recording medium. In this case, since an
organic recording material can be used for a recording layer,
an optical recording medium capable of obtaining a good
reproduction signal can be inexpensively manufactured.

[0157] Another optical recording medium manufacturing
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information for specifying the waveformdistortion of
the reproduction signal, conprising a first step of
formng a groove in a substrate; and a second step of
formng a recording layer for recording informtion
on a land track or a groove track specified by the
groove, wherein the paraneter is changed to enphasize
meghéﬁ]facc Y ncﬁ npqpentsrgsen € r%&s%qg%tlon Slgnaklcal
i a si gnal processpng re atlngr}o a waveform
ortlon of a reprod ction Si roduced from a
re?lr%ﬁ N9 oBEf Ear recoralﬁgrh% i 0 e%ﬂl wﬁychnFﬁugac uring  an
reflectance . of a recorded area is r than that
PHCtnrecordétdarea T han C{?11‘3% asusdﬁéia\ﬁe%gé%%?ﬁbg reolatl“g
relating to a waveformdistortion of a repraoduction
tospgiare %ﬁ?d&&g§&tﬁP8nP§ §e6€ﬁﬁoGB?F¥§P ?%ﬁﬁﬁdfﬁb adjusted
medi um in which the refl ectance of a recorded area is
bYhi ghérIiPhanat hat2TGfMeaRr unPée6Fde P ar e Valiite U@Fﬁ@rtlon
changed to reduce the waveformdistortion nore in the
1nEpgveliopr o€essi Ty FélVary ngtha o veRe welv efGsmedicseor tdfonthe
of the reproduction signal reproduced fromthe second
reppdedlionecordialg nedimmtinen Bn fhet sbgeal of forming a
processing relating to the waveformdi stortion of the
greoepy oduct isohssigmal areprodecedd f stom tdfe formghg opticcalrding
recording nedium 68 [0158] In this optical recording
layedi Gor mepubaciny | ngfometthod, drhes pasedretesclised in groove
the signal processing relating to the waveform
trétistarddianeof by hehd eprcoduct vbarsignale beirAfeter is changed
reproduced i s changed to enphasi ze the hi gh-frequency
toCQﬁ@ﬂ?@ﬂ&é ol idrhe regpeadyctdaiposicgnal 4or enen t&eroduction
si gha
signal more 1in a signal processing relating to a waveform

distortion of a reproduction signal reproduced from a first
optical recording medium, in which the reflectance of a
recorded area is lower than that of an unrecorded area, than in
a signal processing relating to a waveform distortion of a
reproduction signal reproduced from a second optical recording
medium, in which the reflectance of a recorded area is higher
than that of an unrecorded area, while being changed to reduce
the waveform distortion more in the signal processing relating
to the waveform distortion of the reproduction signal
reproduced from the second optical recording medium than in the
signal processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording

medium.
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processing relating to the waveformdi stortion of the
reproduction signal reproduced fromthe first optica
recording nedium in which the reflectance of the
recorded area is lower than that of the unrecorded
area, than in the signal processing relating to the
waveform di stortion of the reproduction signa
o] §pf 0duced from the second optical regording pedium, . ;y,
I'n ich " the Tefl éctance of the récorded area s 9
i gher_than_that of the. unrecorded area, while hein
me%ogér}get&et 5F &L tHe Wavef BF nt L di%t 167" b ereublnattl% to
signal processing relating to the waveformdistortion,
th3t Y PERT oAUEET B ¥ gRal FBPr OtRSEH FFORT ¢ ALY ok ™
opti cal recording nmediumthan in the signal
reRr SEESS ngt ¥ el &PFAZSE 0 tRe WHW%F@FﬁFdisgﬁ?tiBthﬁfRQﬁEGDCy
reproduction signal reproduced fromthe first optical
CORREHITHNg ° T et UM SPRAS P C B b ptitERR L r BV A urptonal
can be manufactured which can inprove the quality of
PracHighdf r eieréydsi dgival Hied v mt hegligitgagton of the
processing relating to the waveform distortion to be
regardsfdcnopiibya perdramdedvénonotlze figpitodntt $oh recording
signal having a |l arge waveformdistortion. [0159] The
medegor dimgihdehsithy offthetdrigestofoptiecakcpedot dhirgp is lower
mediumis preferably equal to that of the second
thaptilcal of69hpecoreinglenediranm timad hirs ttaseighal strartsing
second optical recording nedia can be manufactured
reWht 0ly can wohangeerhem pasanetien usedhenreheocsh@niadn signal
processing relating to the waveformdistortion of the
repeHICtirom Jrgnalecbabngprepsodueeskdiry theligRe in which
suitable for the respective characteristics of the

the reflectance of the recorded area is higher than that of the
unrecorded area, while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium. Thus, an optical recording medium can be manufactured
which can improve the quality of a high-frequency signal and
allows the signal ©processing relating to the waveform
distortion to be satisfactorily performed even to a
reproduction signal having a large waveform distortion.

[0159] The recording density of the first optical recording

medium 1is preferably equal to that of the second optical

69



first and second optical recording nedia having the
equal recording density. [0160] The recording
capacity of the first optical recording mediumis
preferably equal to that of the second optica
recording medium In this case, first and second

opti cal recording nedia can be manufactured which can

cha ge ara used in_the S|Qna r cessin% :
reco g ¥ ase fir econd ptical
re a |ng mave orm di storti’on of °t

recoB{Oducklgn SU%Pal belngntgfqgg%%edwhlqltqgnp ange the
A5 e™Foret et eSpect Ve THaract efistt c$98f th
first and s cond optical recordi ng nedia hayin the
Do T GEORdL My o PO O1EH] oo ar Sopt e | To the
recor di ng nedlun1nanufactur|ng nmet hod according to
WaY%%”ﬁ?é@éﬁPthﬂ%ﬁfﬁdﬂ“t&ﬁﬁFPgegt%P?|%%ﬂ?als?§bn%frepr0duced
formng a groove in a substrate; a first step of
Lof BPfi AQS aSFREH A g dyer ?%ﬁpeFéé8?dFﬁ@r??ﬁ%ﬁﬁﬁ§ﬂFénOénthe
a land track or a groove track specified by the
figtoored atRFAd hPPHLCEt epe6P bR AGJan dradd forthe equal
recordi ng medi um specification information indicating
reggvetiver dgnseprical recording nediumis a first
optical recording nmediumin which the reflectance of a
[0t eClor dedTlas earesotdiver tbhapetiiat off antbar edorded amgacal
or a 70 second optical recording nediumin which the
recefdiect aneelwf as mpeedededlar equad hiogheratt hah that sefcond
an unrecorded area, wherein a signal processing
optetalt i mgcdodimgravietioum di stror thos efsea repraduehd osecond
signal reproduced fromthe optical recording medium
optscad] vetediiby changl ngra paraseielctused whithe csingnalange

the parameter used in the signal processing relating to the
waveform distortion of the reproduction signal being reproduced
to the one suitable for the respective characteristics of the
first and second optical recording media having the equal
recording capacity.

[0161] Another optical recording medium manufacturing
method according to the present invention comprises a first
step of forming a groove 1in a substrate; a first step of
forming a recording layer for recording information on a land
track or a groove track specified by the groove; and a third
step of forming an area for recording medium specification
information indicating whether an optical recording medium is a
first optical recording medium in which the reflectance of a

recorded area 1s lower than that of an unrecorded area or a
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processi ng based on the nedi um specification
informati on and the paraneter is changed to enphasize
hi gh-frequency conponents of the reproduction signa
nore in a signal processing relating to a waveform

di stortion of a reproduction signal reproduced from
the first optical recording nediumthan in a signa

grqgeSS|Q%_relat| to 2y mavefor dlstq{tlo of .a
sedorl CP % 1 recor Pg ¥ e rerflectdance of a
uction sig repro uced ron1t € secon
rec %ﬁ%ﬁl recordlnglgggéu LﬁaPEI@g Chan%%%cgrd?d area,
uc he® wavef of stor i oh Tor € t he

groce55|n$ g%atlg% to the @aveforn1d|stort on o 1:th(%

eprioduct o “repPodticd U3¢ ont t Re"SETOH" optT ‘Calton
recordin nedlun1than in the signal processing

of r 31 REP TR YT ORe S 1HRTET BFRR UHEISSY tTE6R Gfet AREICal recording
reproduction signal reproduced from the first optica

mef @@br i mf inedicdmP Y] CL62F e BhPsreptital utsecordithg sional
medi um manuf acturing nethod, the nedium specification

pr@?ﬁ%ﬁ#ﬁﬁ|QﬁﬁeﬁhdﬂtaﬁhﬁgH@ﬁé@%eﬁpeF%@#QﬂﬁMQ@aﬂfﬁéﬁﬁpéﬂﬁ@ and
mediumis the first optical recording mediumin which

the hearaafdtect ancehafigache o epphdedzareai$reauency tdrponents
that of the unrecorded area or the second optica

of r deordiprg doeti om $ fpnwhli chrehenrefdiantednpecofsshiey relating
recorded area is higher than that of the unrecorded

toampewvavepesoddetdoanthn J1 basedroduthisn nethingh reproduced
specification information, the paraneter wused in the

fr&h ghidle prﬁﬁSprglb&lahkﬁ@rﬁmnghemmﬁﬂﬁfOtM@nthﬁOﬁtISﬂ@nal
of the reproduction signal being reproduced is

prébanged tel1aaphastzeat higvdi ghr faiegueneyn conponNestSodfction
the reproduction signal nore in the signal processing

si§@hat irB@rb@uced from the second optical recording medium
while being changed to reduce the waveform distortion more in
the signal processing relating to the waveform distortion of
the reproduction signal reproduced from the second optical
recording medium than in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the first optical recording medium.

[0162] In this optical recording medium manufacturing
method, the medium specification information indicating whether
the optical recording medium is the first optical recording
medium in which the reflectance of the recorded area is lower
than that of the wunrecorded area or the second optical
recording medium in which the reflectance of the recorded area

is higher than that of the unrecorded area is recorded and,
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t he waveform di stortion of the reproduction signa
reproduced fromthe first optical recordi ng nedi um

in which the reflectance of the recorded area is

| oner than that of the wunrecorded area, than in the
signal processing relating to the waveformdistortion

of the reproduction signal reproduced from the second
optical . .recording nedium. in.which.the reflectance of

oafpy F8cshit s il B et Rl L b e T araecer
e

9 . .
ord whlhe bei ng chagg;d 1O rorm

unrecorded area is r ?S%{% ule. be

ecor

USERduce the waver'8fm PaPstorti%n rore A the stgnal”

4 rocessing relatin% to the wavefor q%siortion 0 tQF .

Irepriodict Pon SiyndFPraprottited SEPBRAT e Wecongroduced 1S
optical recording mediumthan in the signa

chipdcesdPng®Peltatiary £6°t He-WaFeFora aY stSrPreR™bF tHe the
reproduction signal reproduced fromthe first optica

repEeBIdiing SHEaRrUNTCTRUSY ARSoptPRal PeeGI UMY medithAng to
can be manufactured which can inprove the quality of

the HeghtdTmeglieifertsicgnal ahe rePredscthen syl reproduced
processing relating to the waveform distortion to be

fremt i Sfact oridty pertficeded revendiny a med@pmoducty owhich  the
signal having a | arge waveformdistortion. [0163] At

refbastarore ©of tind orpabirded r ecorded ilwvwvarBGhaar eghat of the
i nformation recorded in a PIC area and i nfornation

unrecordded aréd, usiting: anwebbl eipnef grableygsiingl vdestirhe to the
medi um specification information. In this case, since

watdeofediisnogpechf beathoOnreprfardbnoriganl beepiedutded from
in at | east one of the information recorded in the

th8CAecas @@, opthied1infreraratii o neeondedin nuhhen PHKE s¢®a&ctance
and the information recorded using the wobble, first

of Mk recorded area is higher than that of the unrecorded area

C
oC
'S
t

is recorded, while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium. Thus, an optical recording medium can be manufactured
which can improve the quality of a high-frequency signal and
allows the signal ©processing relating to the waveform
distortion to be satisfactorily performed even to a
reproduction signal having a large waveform distortion.

[0163] At least one of information recorded in a BCA area,

information recorded in a PIC area and information recorded
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second optical recording nedia can be manufactured

whi ch can change the paraneter to the one suitable

for the respective characteristics of the first and

second optical recording nedia by specifying the

types of the optical recording nedia fromthe nedi um

specification information. [0164] At Ieast two of the

USJI_qu or rmt Ib%rler ecoeéje%blln tlhneC % S %rheea me e I nf Or ll oan ion

etorded 11 tHe Pl C ar éa an i'Nf of et 1 on” Fecor ded

sing the vvoE)bI ¢ pref eranly ncl udc%t he afTRdi y

I yE Ficdat i oni nformation. TR Thi s Cashk S|nc%p?$ﬁflcatlon

di um specifjcatio ormati on can be i clude n at

0 QA 1V G B PERGPT %%@Law GiF rSESd8lS ALt Hes B ormation
area, the information recorded in the PIC area an

re??ﬁgﬁqﬁ%ﬂrﬁﬁq(ﬁ?A-F@E@rd&@eu§Pﬁ§r?ﬁEl%ﬁﬂﬁﬁ??rdﬁlr§P &ﬁ& PIC
second optical recording nedia can be manufactured

argmi ehd chbe chayeatherparanetief ol thethone i aldiigst and
for the respective characteristics of the first and

segerdndPoptdlcale tEcEndi Mg diedicarbyes erdabiartspedi fiiag can
the types of the optical recording nedia fromthe two

chpiereshof Pappddtan specithecaticorsuined matfiogn. tHe0185jpective
Al'l of the information recorded in the BCA area, the

ch@rdgramatsitonsr eCorlded lins tt hed P& @arkarandaftheecording media
information 73 recorded using the wobble preferably

byi fied alidiyimhgethediwmas sgecihti cationl irdrnahyonedia frhins the
case, since the nedium specification informtion can

me deun ngleudedcinial lirglorttheiohnf ormati on recorded in the
BCA area, the information recorded in the PIC area

[oasd t he infosdmt iR recarded niesirRgtihe wobdd®d in the Bca

area, the information recorded in the PIC area and the
information recorded using the wobble preferably include the
medium specification information. In this case, since the
medium specification information can be included in at least
two of the information recorded in the BCA area, the
information recorded in the PIC area and the information
recorded using the wobble, first and second optical recording
media can be manufactured which can change the parameter to the
one suitable for the respective characteristics of the first
and second optical recording media by reliably specifying the
types of the optical recording media from the two pieces of
medium specification information.

[0165] All of the information recorded in the BCA area, the

information recorded in the PIC area and the information
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first and second optical recording nedia can be

manuf actured which can change the paraneter to the
one suitable for the respective characteristics of
the first and second optical recording nedia by nore
reliably specifying the types of the optica
recording nedia fromthe three pieces of nedium

specification inforpmation. [O0166] Lt is e erq%
recorge Usin bbLe era y e medium
a he “op |ca recordlng ne S
i1.cal_.recor nedlun1| %glng a plurallt
spe l 1C tlon 11N O atlan 13 case I% medium
recording 1 ayers; that dlun1speC| icta |on

i nf rnatlon i s_recaorded on e ch recaordi ng | ayer.
SPEht s Case”  SPATE" e e G tm Specit] i oannf%Jr]mat
i s recorded on each recording Iayer an _optica
ln?%@%ﬁﬂfﬁgrﬁﬁaFﬁﬁ?chﬁ bee Hethut et uréd ﬁﬁFEﬁm%%H”bﬂﬁﬁﬁeded
the paraneter to the one suitable for characteristics
lnth%h%ﬂ?é§§€b@@@etP@céPéPﬁﬁﬁPéVeﬁ§cﬁyde§pé%%?@|?&ftWﬂ?ble'
types of the respective recording |ayers. [0167] IS
fipilef er@bFeceit OPheCopt Featr HeCortitg rfsdi uth W@@QfaCtured
mul tilayer optical recording nediumincluding a
whiptlur abint yhaofer ébeor diargmeayer o ttHmt andl €uakregalg sfor the
provided in one of the plurality of recording |ayers
resmsttidiest amprdotomiaticghtof | hbedemntrssurfate;seanddt hgttical
the nmedi um specification information 74 is recorded
re¢ording RPlCiar da; rherd hrslicasey, giencéyvtihe nedi tigpes of the
specification information is recorded in the PIC area
opofcdlhe remdstiidy Strentia ecapdi nghd ayerrer oprithes | i @ht medium
i ncident surface, an optical recording nedium can be
spanufactuhedn Migdt ican easily acquire the medi um
speci fication informtion.

[0166] It is preferable that the optical recording medium
is a multilayer optical recording medium including a plurality
of recording layers; and that the medium specification
information is recorded on each recording layer. In this case,
since the medium specification information is recorded on each
recording layer, an optical recording medium can be
manufactured which can change the parameter to the one suitable
for characteristics of the respective recording layers by
specifying the types of the respective recording layers.

[0167] It is preferable that the optical recording medium
is a multilayer optical recording medium including a plurality
of recording layers; that a PIC area is provided in one of the
plurality of recording layers most distant from a 1light

incident surface; and that the medium specification information
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[0168] A reproduction signal processing nethod
according to the present invention is a reproduction
signal processing nethod for processing a
reproduction signal reproduced froman optica
recording mediumin which information is recorded on a
| and track or a groove track and the refl ectance of a

record areghls {@mer than_I .of an, unr.ecor d
is FEcor c are case S1n medium
area, conpr|S|n firs step o ach|r|ng wave orm
spgls ortH%g In%g%maEl Q % F SQE eJy gtﬁé B¥8f rea 8f the
ot ion o e repro Ucfro naI and a Se

of adj ustin nal _processi relatin to t he
o S Bt O o S EP LR O iﬁg?ﬁef?%r%ﬁc??% Eshyrgione surtace,
repr oduced fron1the optical recording nediumb
ANCAHGiICAY o Paraeler™ FAMt HE sW@ﬁ%ﬁaiﬁHﬁﬁgssW%tfh can
based on the maveforn1d|stort|on i nformation, wherein

cathby pEAfEPeFNT SIhalg68°F b erphadi 26 ToRTYR-Tt-equency
conponents of the reproduction signal nore than in a
[O%anal pﬁ*o%@é%q%@trlépawﬁ@a-’t PP raréher ieEined ortGulien to
a reproduction signal reproduced froman optical .
the eqoredieng nedveimmidon whi ch tiserpeéfitectrancedobla processing
recorded area is higher than that of an unrecorded
megred. £41 018 cebrinbi 8 reprodudctioon ssggaal repocessidngromn an
net hod, the paraneter used in the signal processing
optetal | regcroitbemedbumairefvarimhdiistformhbohofid heecorded on a
reproduction signal being reproduced is changed to
laefiphasikzert ke droghef Eegueney conpanrentstaficd hef a recorded
reproduction signal nore than in the signal processing
aré@|@%lﬂ@w¢£0tbﬁﬁ W@ﬁ@f@ﬁnkﬂisﬁﬁﬂdddﬁaeafahﬁ%,_comprising a
reproduction signal reproduced fromthe optica
fif&cokdipg Jredi i nghiwdyddi®@m distortion information for
specifying a waveform distortion of the reproduction signal;
and a second step of adjusting a signal processing relating to
the waveform distortion of the reproduction signal reproduced
from the optical recording medium by changing a parameter used
in the signal processing Dbased on the waveform distortion
information, wherein the parameter 1is changed to emphasize
high-frequency components of the reproduction signal more than
in a signal processing relating to a waveform distortion of a
reproduction signal reproduced from an optical recording medium
in which the reflectance of a recorded area is higher than that
of an unrecorded area.

[0169] In this reproduction signal processing method, the

parameter wused in the signal processing relating to the
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refl ectance of the recorded area is higher than that
of the wunrecorded area. Thus, the quality of a

hi gh-frequency signal can be inproved and the signa
processing relating to the waveformdistortion can be
satisfactorily perforned even to a reproduction
signal having a large waveformdi stortion. [0170]

wafPL e rdj,rs%grrggéjr?' Q@ltrk]eec (J)fredlrgg?%teivér?es BCEOrgLng 1o  INe cq
present i nvention at |east elther reprodices o

. records. information fromor on_an optical recordin

5[ SERNAFY o Do TP oL LRs oDy P PR SRU o SR BT OF the
si gnal_.processi nethod. .[0171] Since information is,

e e Por o BB (g0l FaG o7 loR “DHGS Bt Lt ing
recording nediumto be processed by the above ,

Lo r e pPBAUCTEAET gnal-S procedsi My nettod FAPtdiwtion signal
reproduci ng/ recordi ng device, the signal processing

reP ATy 6o t A& Swaviet gith dFsfefiivh Baflye 1n which the
satisfactorily performed even to a reproduction

regiea@nRaviingthe | Be ger sy etoram dF shog¢onthim1vD3t TRE the
optical recording nmediumis preferably a recordable

unpptinsEld recor di Agusediieam auad itthi ofcaséigbirhcedquancy signal
i norganic recording material can be used for a

canecder dimgrdvager and a teods reprlodect ¢ors igiognat Lagamabeto  the
obt ai ned. [0173] Another reproduction signa

wape Dees si g oretthod ca6baceartds igetar itlhve geresentd even to a
invention is a reproduction signal processing nethod

refpOsdprdeessifgah Hefimaducl & 6de SiagRdaormr eps odhticied .f r om
an optical recording nediumin which information is

[orecor dedadtraed andptb@ekiQf/racgraoNg tdagkeandccdh®ing to
refl ectance of a recorded area is higher than that of

th@&Npresent invention at least either reproduces or records

information from or on an optical recording medium to be
processed by the above reproduction signal processing method.
[0171] Since information 1s at least reproduced from or
recorded on the optical recording medium to be processed by the
above reproduction signal processing method in this
reproducing/recording device, the signal processing relating to
the waveform distortion can be satisfactorily performed even to
a reproduction signal having a large waveform distortion.

[0172] The optical recording medium is preferably a
recordable optical recording medium. In this case, since an
inorganic recording material can be used for a recording layer,
a good reproduction signal can be obtained.

[0173] Another reproduction signal processing method
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unrecorded area, conprising a first step of acquiring
waveform distortion information for specifying a
wavef orm di stortion of the reproduction signal; and a
second step of adjusting a signal processing relating
to the waveformdi stortion of the reproduction signa
reproduced fromthe optical recording nedium by
aCCQQ i ranEt%én %%VEH Egg gggnal r§¥§%é@ ng .signal
ase ?h Forn1d|storflo i 'nf or mati on i
paranete{ S hanged to r.educe the macff
Pt ool than i RFA SISl pt ockeei WY e
vef rn1d|stort|on of a reproduction, signa
re%op ‘oduced T¥0m ah opfi &‘éf‘lre58F8£ﬂjgng meBF G n whi cAhich
the reflectance of a recorded area is |ower than that
AP 1eRY é@oﬁdédrﬁ?%am[ 017279 1 P 3HF o7 e%r%%ﬁﬁ:"t‘? gryack and
signal processing nethod, the paranmeter used in the
th%léﬁé}e%W%Eeeéﬁhgar%ﬁ%ﬁHQﬁitQ§e?héS WehPeesr rharstbrti 8A an
of the reproduction signal being reproduced is
ungetiged 8¢ cped GeBPT hel Wavefiorntdissesr P oAcHbE el thafmvistorm
the signal processing relating to the waveform
digfsttorm amfofmphecn repr othrstiifonngi gnakve éprrodiiced fiem of
the optical recording nediumin which the reflectance
thef repeorecordedsapeali sandwer sthandt dkepofof hedjusting a
unrecorded area. Thus, the quality of a high- 77
sifngiguencye siignalredanibe itrpriovediandorhe disgnakion of the
processing relating to the waveformdistortion can be
regatdisftachor kb yna perfapmeidceventien a drepr eguets4 0N recording
signal having a | arge waveform distortion. [0175]
meNQt ey ERPRQOUCT HhLLEIH NV G aeLos MY t®rocessing

pr% Patl 31gnal

based on the waveform distortion information, wherein the
parameter is changed to reduce the waveform distortion more
than in a signal processing relating to a waveform distortion
of a reproduction signal reproduced from an optical recording
medium in which the reflectance of a recorded area 1is lower
than that of an unrecorded area.

[0174] In this reproduction signal processing method, the
parameter wused in the signal processing relating to the
waveform distortion of the reproduction signal being reproduced
is changed to reduce the waveform distortion more than in the
signal processing relating to the waveform distortion of the
reproduction signal reproduced from the optical recording
medium in which the reflectance of the recorded area is lower

than that of the unrecorded area. Thus, the quality of a high-
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the present invention at |east either reproduces or
records information fromor on an optical recording
mediumto be processed by the above reproduction
signal processing nethod. [0176] Since information is
at | east reproduced fromor recorded on the optica
recordi ng nediumto be processed by the above

fré eLPernocducgil onalSi gQaI b%r o%rﬁsrsoivn naertlcrlloq}lien stihinsal rocessin

r pro&h0|n%7recor%ing device, the signal pﬁbces§fng K

re{a?l Pr% ; n% t othé hewa\Qfla g];fronr nglidslt%tr%riglnoncacr?n bbe atisfactorily

SAri &t adfor Iy performtd Ve 16 a F&pr ductoh
signal having a | arge waveformdistortion. [0177] The

PeHpriEAl ECoF DI Ayt TER UM T8  pF £ &tHabldy 149 ?eg%]rf%gamaé’efom
.optical recording nedium In this case, since an

A1y Ydni®recordi ng material can be used for a recording
| ayer, an optical recordigg medi um capabl e of .

[0 B%binin@“%F%ﬁﬁxjrePéﬁ?%ﬁﬂRﬁiﬁ?ﬁo§?bﬁﬁl iéﬁ%cﬁe according to
i nexpensi vel y manufactured. [0178] Another

the epredaeti 6AVSIghal pEocdesstngiBERod SPaeeBres ngrt grecords
the present invention is a reproduction signa

inprocEssinngf et hod for processiery areeproduct imenigingnal be
reproduced from an optical recording mediumin which

préed oravativonhe savecormded oonc il drard dredckrore g grooeghod.
track, conprising a first step of acquiring waveform

[0dT &L or t i ®ince/8inhdonaraitdnonif ormts peedSftyi ngoaodvaneef of mm  or
di stortion of the reproduction signal; and a second

res8t@peDforadhusbphca SiegRabingroecessi g bel atbogsdal the the
wavef orm di stortion of the reproduction signa

absepr odugeddbieomt he Optiacal pesosdiing medihauby in  this
changi ng a paraneter used in the signal processing

reproducing/recording device, the signal processing relating to
the waveform distortion can be satisfactorily performed even to
a reproduction signal having a large waveform distortion.

[0177] The optical recording medium is preferably a
recordable optical recording medium. In this case, since an
organic recording material can be used for a recording layer,
an optical recording medium capable of obtaining a good
reproduction signal can be inexpensively manufactured.

[0178] Another reproduction signal processing method
according to the present invention is a reproduction signal
processing method for processing a reproduction signal
reproduced from an optical recording medium in  which
information is recorded on a land track or a groove track,

comprising a first step of acquiring waveform distortion
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based on the waveformdistortion information, wherein
the paraneter is changed to enphasi ze hi gh-frequency
conmponents of the reproduction signal nore in a
signal processing relating to a waveformdistortion
of a reproduction signal reproduced from a first
optical recording nediun1 in which the refl ectance of
1n§ormaeccor de(%oar e% C oner than th%t Of ?Jr_]s'tyonrtelco%r d% the
Than ap3|gﬁ%1§%roce33|ng rela I'ng
re roé%c E%hdlSt%g |on 8f a reprOd%%tlo n%%l 3 signal
Peproducdd FP8ma §860fd Bt Cal gcordlﬁ% medPum S
mhlch the refl ectance of _a recorded areg is m
DT He Pt % inr SFor GRF arGRENT e SBarRG CRAnged  the
to reduce the waveformdistortion nore in the signa
re%lf%%oﬁg FePRTt ng SR HWHE Walet dr rhl i sPBFLFdh d?ectoﬁéllng
reproduction signal reproduced fromthe second
me@pi caY Ferd¥Hihg? nedf UM tartiH tHe thy ghgnal processing
processing relating to the waveformdi stortion of the
Papepr cducthon SIGHAI™r ept VdUCESTf r 6t e Flionst eptical  the
recording nedium [0179] In this reproduction signa
paprotessiitg dmnetnbed, tehemepas Wretleghydedaibant hecwinpmgints of
processing relating to the waveformdistortion of the
the eprroducicitonnss givad L beireg inepr odwuceld priogeghangedke taging to
enphasi ze the hi gh-frequency conponents of the 79
a wepsdouctdicnosicgnal ofivaerenrdhetsiognali gpadcessiaiced from
relating to the waveformdistortion of the
a fFeprodyctican seégnadinepeaddusedin fwromH heef Festeopiricealof a
recording medium in which the reflectance of the
ret@cydedear ea iswdOwRlant haatt batawfulheocrupaegssgdedhan in
area, than in the signal processing relating to the

a signal processing relating to a waveform distortion of a
reproduction signal reproduced from a second optical recording
medium, in which the reflectance of a recorded area is higher
than that of an unrecorded area, while being changed to reduce
the waveform distortion more in the signal processing relating
to the waveform distortion of the reproduction signal
reproduced from the second optical recording medium than in the
signal processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium.

[0179] In this reproduction signal processing method, the
parameter wused in the signal processing relating to the
waveform distortion of the reproduction signal being reproduced

is changed to emphasize the high-frequency components of the
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waveform di stortion of the reproduction signa
reproduced from the second optical recordi ng nedi um
in which the reflectance of the recorded area is
hi gher than that of the unrecorded area, while being
changed to reduce the waveformdi stortion nore in the
signal processing relating to the waveform distortion
reffodlIe LaPraducti g0, si gnal repr oduped, from.he  seeand ¢
o ? recogalng fedi Gm than i A the" gna rocessin
thgeaggé 4 9.t he, yavef orm i stort guce 1N et weoro
eprodu L On gl Y PéproGudedFromtae FT9st opti ca
recordlng medi um Th t he pal it ) . :
E O gheRs eqiidindy SIRgaT caﬁesgrgh%%vﬁ%doﬁﬁfu (e sty e
rocessing relating to the waveform di stortion can
re %ﬁ?%ﬁ%ﬂﬁcﬁﬁI?h%eFFﬁ?ﬁ%%jeéﬁﬁat&Sa]F@EFodﬂE¥ioEP%Fgﬂglthe
vin | arge waveform di stortion. [0180] The
un?%ﬁﬁﬁ&%dn@rﬁénsFF9no¥n Hee 15+ lopriceaFstetofdfidigng to the
mediumis preferably equal to that of the second
WaWQ@aldlsrt@ééll@P n§f nelde uRePIITatilenc agenat heepeardifstdef rom
used in the signal processing relating to the
theavefordn ebisitarlt itmrogflinhencdeproduct Viorclsi gl rdfeiangance
reproduced can be changed to the one suitable for the
of r ¢spectadcpedetaraeterissthtghaaf tiwen f that afd trsecondcorded
optical recording nedia having the equal recording 80
areensiwhyle pO183] chhegeecordimgucapadic ywafefidren fdirsgiortion
optical recording nediumis preferably equal to that
motd the secondigopti cakotecoinrdi ngaradium to tths caseform
the paraneter used in the signal processing relating
dideodtienr eproducd | @Rpsbgnetidrei Bgnal reproduced from the

uced

second optical recording medium than in the signal processing
relating to the waveform distortion of the reproduction signal
reproduced from the first optical recording medium. Thus, the
quality of a high-frequency signal can be improved and the
signal processing relating to the waveform distortion can be
satisfactorily performed even to a reproduction signal having a
large waveform distortion.

[0180] The recording density of the first optical recording
medium 1is preferably equal to that of the second optical
recording medium. In this case, the parameter used 1in the
signal processing relating to the waveform distortion of the
reproduction signal being reproduced can be changed to the one
suitable for the respective characteristics of the first and

second optical recording media having the equal recording
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reproduced can be changed to the one suitable for the
respective characteristics of the first and second
optical recording nmedia having the equal recording
capacity. [0182] Another reproduction signa
processi ng nethod according to the present invention
is a reproduction signal processing nethod for
degrocessmg a reproduction signal reproduced from an
%lcal recordi ng medi umin which infornation i's
orded on a Iand track or_a roove tr ck
conbr|5|ng a FRFet9%t%p 6FPacqui ri fg nedrum
ificati i nformation |nd|cai|n ther th
re% ]&% e %lu hgy r%g?ﬁﬁ?%y 9Pt st-°opt IOfFe&BquSr?ﬁond
medi umin which the reflectance of a recorded area is .
OPT vt 19 OtRdt "6f 1 dh unfeddrde§2aFeatBf BT ¥R GiTd used in
optical recording nediumin which the reflectance of a
the et eiTtdd PaPESSF §1hi ke 1PRanCt Hat TTPTa UGhE-eR of tethl Peing
area; and a second step of adjusting a signa
reprgtEssi ngarel Bei ngheede  Veveftdem anst ofeiorlof tiise  the
reproduction signal reproduced from the optica
regreeoridiengcheth amidy tehangiing the pariamat eendisedcind tdpgical
si gnal processing based on the nedi um specification
re¢of Oimpatiedna Wwimelrrel rrfichegpal amneterdiing chaagedy t 0
enphasi ze hi gh-frequency conponents of the
[0r&Dr oduckn@rhesi gnakprnodectiimra  8igsagnalprpresessy ng method
relating to a waveformdistortion of a reproduction
acsbghialg repr odacedebeom tiheehtt st apt iscategeonicding signal
medium in which the refl ectance of a recorded area is
prboweyindg hametat ofcran prsecorided af eareph@udtiod signal
signal processing relating to a waveformdi stortion
re@fodud@Pr ogiGt | 0AnSi @Rakcal  recording medium in  which

' first optical

information is recorded on a land track or a groove track,
comprising a first step of acquiring medium specification
information indicating whether the optical recording medium is
a first optical recording medium in which the reflectance of a
recorded area is lower than that of an unrecorded area or a
second optical recording medium in which the reflectance of a
recorded area 1s higher than that of an unrecorded area; and a
second step of adjusting a signal processing relating to a
waveform distortion of the reproduction signal reproduced from
the optical recording medium by changing a parameter used in
the signal processing based on the medium specification
information, wherein the parameter 1is changed to emphasize

high-frequency components of the reproduction signal more in a
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reproduced fromthe second optical recording nedi um
than that of an unrecorded area, while being changed
to reduce the waveform distortion nore in the signa
reproduction signal reproduced from the second
opti cal__recording medium than in the.signal
g re?%ting 6"t he Wavef 6Fm di Stortion o
reproduction signal reproduced fromthe first optica
rof SRURLRE SMal o OTRAE ) oThi B e sduet T oR b
rocessi g%ﬂgihod, th nmedi um speci fication
mediumis the first optical recording nediumin which
thahethat | 8Bt ARcEBFCtHET etiotted Miead T s7 | DUt HetrPcessing
reteleoidi fg fedvars i wnhfehtotthenr eff eét affferGicthen signal
recorded area is higher than that of the unrecorded
speci fication information, the paraneter used in the
thei gablectrocessl my retatdeng Areat he wagétor whdhstbrti oA an
unchenged taorenphasilze behey heghrdekquencypdooapdhentisavefform
the reproduction signal nore 82 in the signa
reproduction signal reproduced fromthe first optica
wavetomdi g tredi om of Nt edptdmdtebheet gnee oéptdiced from
thar esecdhdn dptithe skgbatdiddyy 0OGeSSuRg Erhati ng tithd heignal
waveform di stortion of the

in which the reflectance of a recorded area is higher
processing relating to the waveformdistortion of the
Si%r%ce§§P a . wavefsor .stort%o?héﬁf a
u rechrding
TN it | di'tat T g SiHetfier Ché opiti%eare PéEdr ditnd °Ve™
that of the wunrecorded area or the second optica
repredides dagui rée¢ &fdorBasedionl t hpgorrdiqumedium, in which
of the reproduction signal being reproduced is
diprocessi ngorel atr nghto &henatavefrorassdist ortelaniof tdethe
recorded area is |lower than that of the unrecorded
processing relating to the waveform distortion of the

reproduction signal reproduced from the first optical recording
medium.

[0183] In this reproduction signal processing method, the
medium specification information indicating whether the optical
recording medium is the first optical recording medium in which
the reflectance of the recorded area is lower than that of the
unrecorded area or the second optical recording medium in which
the reflectance of the recorded area is higher than that of the
unrecorded area 1s acquired and, Dbased on this medium
specification information, the parameter used in the signal
processing relating to the waveform distortion of the
reproduction signal being reproduced is changed to emphasize

the high-frequency components of the reproduction signal more
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reproduction signal reproduced fromthe second optica

recording nmedium in which the reflectance of the

recorded area is higher than that of the unrecorded

area, while being changed to reduce the waveform

di stortion nore in the signal processing relating to

the waveform di stortion of the reproduction signa
._reproduced fromthe secqond.optj cal recor?in nedi um.
o R P T P RRL PR ¥ ind PRGEoP JFion of
tndeveform distortion of the  reproduction, signal .

Feproduced tromT e i rstPoptical recdrdityg fediu

Thus, the qualit f. a high-frequency signal can be

ref AT dSHRHTt hel TGN "BFOGBELTAG A7 hG°t bfHed area

. waveform distortion can be satisfactorily performed .

S eVt ot " ridprodicttinon WirgAaF Ravihe a e twaver oy et
di stortion. [0184] At |east one of infornmation

Preerorided iTFlatBeA ar€a, thenf ornticeR r 66raedrPn acpl cthe
area and information recorded using a wobble .

repyefEitalshy iTidngdes adpEofBdPaAm $pewi f itéigt | gipcond  optical
information. In this case, since the nmedi um

regpedifd cetiion, imfwrivdt itba cahldetdnte ededhenratotdsastarea
one of the information recorded in the BCA area, the

isimnigramtthen teeordedtien unlhecPtGd errea ,amttifhebeing changed
i nformati on recorded using the wobble, the paraneter

tocaedipe ¢changedefort e sopetsuntmadte ifrortheheigespectdasessing
83 characteristics of the first and second optica

relecorgitg tedivavebyrspecs fotignt e ttppeseptodecion signal
optical recording nedia fromthe nedium specification

reprdQrdaat ifeBm (0488 cAld lbpastat Wwoe @frdifg mBBORABEHON in the
recorded in the BCA area, the information recorded in

sidhe Phoareanmand-diR@ing to the waveform distortion of the

tical
Rptica

reproduction signal reproduced from the first optical recording
medium. Thus, the quality of a high-frequency signal can be
improved and the signal processing relating to the waveform
distortion can be satisfactorily performed even to a
reproduction signal having a large waveform distortion.

[0184] At least one of information recorded in a BCA area,
information recorded in a PIC area and information recorded
using a wobble preferably includes the medium specification
information. In this case, since the medium specification
information can be included in at least one of the information
recorded in the BCA area, the information recorded in the PIC
area and the information recorded wusing the wobble, the

parameter can be changed to the one suitable for the respective
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i nformati on recorded using the wobble preferably
i nclude the nediumspecification information. In this
case, since the nmediumspecification information can
be included in at least two of the information
recorded in the BCA area, the information recorded in
the PIC area and the information recorded using the
charal% flS% cs aﬁﬁg%ﬁls%n bg ngn d tO L ereoge ing media
tabl'é for e respectlve charac efistics  of ?%
flrst and cond opti recor nedi.a r I
oy STV ERE TRTos fof nen g OhtT e POcord Ry ibdiiTn the
fromthe two pjeces of nedlunrspe0|f|cat|on
me?HF%Fﬁﬁ?léﬁca?dTédfﬁﬁFWaBro?he i nformation recorded in
he BCA area, the information recorded in the PIC
Oa?‘%]a and®t he°3 5t ortratdfort 1o dddraBat uet n@e%@%&a ghe BCA
preferably include the medium specification
aredf orfdt i oRICTRREHIS c&serdsfince! t Héemediltim @area and  the
specification information can be included in all of
infprgnatinforiataref dr esdindedtien Y@ BCAmI€a 2P He include the
i nformation recorded in the PIC area and the
med fifror pREF ohl ¢acondedn Uxsinmg iche wobbl éhist heagrar apetes the
can be changed to the one suitable for the respective
me¢har agpesriSitdagg oof inferhatsin apdn seeondcoptiedalin at least
recording media by nore reliably specifying the types
twof the tiBd optfcalatiecor dengraredi aif r orhd hesdzhr egea, the
pi eces of medium specification information. [0187] It
infsriprtafcer abbeotdat tihe opdi calc receadiastgl nedeumni@m&tion
mul tilayer optical recording nediumincluding a
repbrdal idsy ngoftneegordidg traygf-Samandrt bat bhecmmjddmto the
speci fication
one suitable for the respective characteristics of the first

and second optical recording media by reliably specifying the
types of the optical recording media from the two pieces of
medium specification information.

[0186] All of the information recorded in the BCA area, the
information recorded in the PIC area and the information
recorded using the wobble preferably include the medium
specification information. In this case, since the medium
specification information <can be included in all of the
information recorded in the BCA area, the information recorded
in the PIC area and the information recorded using the wobble,
the parameter can be changed to the one suitable for the
respective characteristics of the first and second optical

recording media by more reliably specifying the types of the
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information is recorded on each recording layer. In
this case, since the nmedium specification informtion
is recorded on each recording |ayer, the paraneter
can be changed to the one suitable for
characteristics of the respective recording layers by
speci fying the types of the respective recording
qngsIECLO% Ime S, preferabl e that the.optical. __ ..
recordlng med IS a nuf?llayer optlcaP recor&Dn
medi um.i nclud%ngnq:plurallty of recording |ayers;
SPYRat G PPe areat 1] prOV|ded in one of the plurality
recordln | ayers istant froma i
Ojr%ﬁ | dentIEugfaB =tan Jt%a‘f %e dPiint SPect ?Cfoc%ﬁ“&n medium
information is recorded in the PIC area. In this
lsc%s@ulEﬁ%ﬁ%?ﬁIﬂ?tﬁﬁaﬁuﬁ?cgﬁﬁ&ﬂ?|Wﬁ9?P8anﬁ?6?+&ﬁ|%ﬂP%%¥allty
recorded in the PIC area of the npbst distant
ofr eEBFATMGA ay'etYFFom £RE | iFGRE | AEFdeREISYR f ageecifig@tion
medi um speci fication information can be easily
infewid tried. lS[GiB@Edqﬁ1Qﬁuﬂ@&ﬁtF@ﬁoﬁ@&¢ﬁxﬂ%¥9§ordI%gthk? case,
the present invention is an evaluation nmethod for
sieval U=t ivRyiam opeicealcarevoridifogmapedpunt $ nregrigded on each
information is recorded on a land track or a groove
retyatihgandayde r ehkectarueteflr acaecordedharesl its | Ower one
than that of an unrecorded area, conprising a first
sust &plcoff cac gukr a0ge mistefcer mEdis¢ ordsmrtiintorgat rdimd drayers
85 specifying a waveformdi stortion of a reproduction
by ségal £ vihepeoducgtk f tamchber @pid calver eeos di gy Medieu sl
and a second step of evaluating the optical recording
[onegj um byt changirBge fabpar aned ethdsgftidhia Sd@ialing medium
processing relating to the waveform distortion of the
isl epheductd R Sicgnakr eprOauGRd fd oMt R8c1uding a plurality

of recording layers; that a PIC area is provided in one of the
plurality of recording layers most distant from a 1light
incident surface; and that the medium specification information
is recorded in the PIC area. In this case, since the medium
specification information is recorded in the PIC area of the
most distant recording layer from the light incident surface,
the medium specification information can be easily acquired.

[0189] An evaluation method according to the present
invention 1is an evaluation method for evaluating an optical
recording medium in which information is recorded on a land
track or a groove track and the reflectance of a recorded area
is lower than that of an unrecorded area, comprising a first

step of acquiring waveform distortion information for
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opti cal recording nedi um based on the waveform
distortion information, wherein the paraneter is
changed to enphasi ze high-frequency conponents of the
reproduction signal nore than in a signal processing
relating to a waveformdistortion of a reproduction
signal reproduced froman optical recording nedium in
spf G Lhe.r ef| eetance ol g recor ded area s 'fgrq signal
Ptha ﬁ”fﬁ% of " an unrecorde ar ea. [digd]pF Fﬁ J
evaluatjan, rre‘tthdd he paraneter used in Lhe 4 ste
F BeESST hg Pel AT i Y 16t hECRAVETDrn ndi St of |on o %W\ P
crepr ducti on signal bei re roduced changed to
of RO e Sy el QLR PRGN O orBHSTDf Miheianaing =
reproduction signal nore than in the signa
pab@%ﬁﬁ?ﬁﬂﬁﬁdrépaﬁlﬁ@gﬁﬁlt?ﬁP%&ﬁﬁﬁqgrﬁFlaF%?%rT?o%P%ﬁwﬁWﬁgorm
reproduction signal reproduced fromthe optica
dl?%ﬁﬁﬁ%ﬂ“ﬂgoﬁedﬂﬁhlFﬁpﬁﬁﬁ%ﬁt¥ﬁé FéPPatt aiftE oGHceRe from the
recorded area is higher than that of the unrecorded
oPater. PRSI IThe gkt yoovteh RPghthe eqirenéyrsi gheitortion
can be inproved. As a result, the signal processing
inf@tr@ﬁﬁnghtowmm@jwavélﬁ@rmar@mgt@rtii@n chmndred to emphasize
satisfactorily perforned even to a reproduction
highgnalqueaciyngoardeege wav effer megirstiort i on, s igwrer efogree than
characteristics of an optical recording nedium can be
in86 phecibkebyodyvalingt edlaf0i9lio Anotrhesform distortion of a
repr oduci ng/ recordi ng device according to the present
reprv@ntdion atgheasteidduerdr epooducesptdicaneeotdsding medium
information fromor on an optical recording nediumto
inbeni@valhdatedl bytdhe alfowereval aad ionramethadgher than that

re

of an unrecorded area.

[0190] In this evaluation method, the parameter used in the
signal processing relating to the waveform distortion of the
reproduction signal being reproduced is changed to emphasize
the high-frequency components of the reproduction signal more
than in the signal ©processing relating to the waveform
distortion of the reproduction signal reproduced from the
optical recording medium in which the reflectance of the
recorded area 1s higher than that of the unrecorded area.
Thus, the quality of a high-frequency signal can be improved.
As a result, the signal processing relating to the waveform
distortion can be satisfactorily performed even to a
reproduction signal having a large waveform distortion,

wherefore characteristics of an optical recording medium can be
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[0192] Since information is at |east reproduced from
or recorded on the optical recording nediumto be
eval uated by the above evaluation nmethod in this
reproduci ng/ recordi ng device, the signal processing
relating to the waveformdistortion can be
satisfactorily perfornmed even to a reproduction signa
havinhg, a I§E%§e$aveforn1distortion. [0193] The optica

reclse L eva . .
Pr¥ecor ing mediumis preferably a recordable optica

ordin dium In this case, since an. inorgani

(0} SE0r di ng et er | PP EAI B SE T OF S FBdard ng T My to
a good reproductjon signal can .be obtained. %0194]

th?\n%Fﬁé?“%véP‘d%P?b?P nBt h 8‘3550&1&?‘1‘?6 S REpresent Tecords

. invention is an evaluation nethod for evaluating an

TNEpETEEC” r BEYR di°hg HRditim PREWth TPAPE e i dirditgm to be
recorded on a land track or a groove track and the

Ve EiYtect RucelefakPresordedatared i hi gher than that of
an unrecorded area, conprising a first step of

[Oh2HUI ri ng ey el BF PATeH SHOGY t +9n dtnf Brafdt | BAPF@tuced from or
speci fying a waveform di stortion of a reproduction

regpypral oy épeodbeeehf remorHengpredain rtec bedenglweldidlry the
and a second step of evaluating the optical recording

aboredi eva bye tGleangiatgod ipartnet ereusedcing arsigriding device,
processing relating to the waveform 87 distortion of

th¢ heigepr odusidserningi graktiepr oduced Wweoafdhe dioptdrcdbn can
recordi ng nmedi um based on the waveformdistortion

be i daoringbicodri Wherneidfotrhed pas-aret ep i s chamrgeadctbon signal
reduce the waveformdistortion nore than in a signa

haPlOfesSianger ehad idigh dietarveyef orm di stortion of a
reproduction signal reproduced

[0193] The optical recording medium is preferably a
recordable optical recording medium. In this case, since an
inorganic recording material can be used for a recording layer,
a good reproduction signal can be obtained.

[0124] Another evaluation method according to the present
invention 1is an evaluation method for evaluating an optical
recording medium in which information is recorded on a land
track or a groove track and the reflectance of a recorded area
is higher than that of an unrecorded area, comprising a first
step of acquiring waveform distortion information for
specifying a waveform distortion of a reproduction signal
reproduced from the optical recording medium; and a second step
of evaluating the optical recording medium by changing a

parameter used in a signal processing relating to the waveform
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froman optical recording nediumin which the
reflectance of a recorded area is |ower than that of
an unrecorded area. [0195] In this evaluation method,
the paraneter used in the signal processing relating
to the waveformdi stortion of the reproduction signa
bei ng reproduced is changed to reduce the waveform

qidistortion.nore than | ué{§%5| nal roces% N relggéngthe
to the wavef of m di's fon of the 't repro uc ion sign

roduced fromthe o tlcal ecor dj n diumin |ch :

oP%h 7Lt 6FeET ARt e "5F e recd%de a#é% i"SVEORER t an ot on

.t hat of the unrecorded area. Thus, the lity of

- ?]’dTPf‘tﬁQ@queWeéﬁ‘gn%]e RATBE S prt v‘éﬁaam%%sofal t? e§ﬁPPce the
the signal processing relating to the waveform

WaYﬁ%ﬂ?ﬂt?%ﬁ¥955ﬁ06em§5?|§F3€tb?|PySﬁQPF%rﬁﬁﬂc%ﬁ%&Pgtﬁf%?tlng
reproduction signal having a | arge waveform

Lo dpstGrErerm dwRePef e %ﬁa?aéﬁ@?P%F?%%PQﬁS%ﬁp%ﬁnﬁ?ﬁ£0duced
recordi ng nedi um can be reci sely eval uated. [0196]

frapotthetP rigFrlodGEPRGE PeCBR Ui WY ideviréehator Be hpttencehef a
present invention at |east either reproduces or

reeeetrdsrepnt or hetd orrhnoer oh an vopeirealied evtradi ng
mediumto be evaluated by the above eval uation

[0t hod. [0197]s Sivadeaicnbormathiaoh itheapakeaster used in the
reproduced fromor 88 recorded on the optica

sigecior di o sEdicumdlathegeval uateedidnefilter dElsovetion of the
eval uation nethod in this reproducing/recording

regevdce,iont ke gabQnakipgocessddg-dceliat i dihrigedt @ reduce the
wavef orm di stortion can be satisfactorily perforned

wa‘gé_s/ﬂnfnt @113 thepL ot utdteon rsingnal thdayidig1a prabges Way efedr=ming

istortion.

to the waveform distortion of the reproduction signal
reproduced from the optical recording medium in which the
reflectance of the recorded area is lower than that of the
unrecorded area. Thus, the quality of a high-frequency signal
can be improved. As a result, the signal processing relating
to the waveform distortion can be satisfactorily performed even
to a reproduction signal having a large waveform distortion,
wherefore characteristics of an optical recording medium can be
precisely evaluated.

[0196] Another reproducing/recording device according to
the present invention at least either reproduces or records
information from or on an optical recording medium to be
evaluated by the above evaluation method.

[0197] Since information 1s at least reproduced from or
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[0198] The optical recording nediumis preferably a

recordabl e optical recording nedium In this case,

since an organic recording material can be used for a

recording layer, an optical recording nmedi um capabl e

of obtaining a good reproduction signal can be

inexpensively manuf actured. [0199] Anot her eval uation
recor qpcmc%%rdlngl Hg%o@resent dhﬁY%ntbon %glggked by the

eval uat1 on metho da?or eval uafing an optlca recordi

nedlun1 n which informatign is rded
abeYack” iuatlo?o&%& %ac gbnpr|§)ng 51P??s?c Eé}ng device,

uir maveforn1d|stort|on informatjon f
th%pgm o RSO r St S oP i Re oP R b ctrGon can
gnal reproduced fromthe optical recordlng medi um
beaﬁﬁ“&5§€€5ﬁﬁl%¥eé*H?OéWEPUéFFﬁb fhe %pﬁﬁ%ﬁPduFEt%ﬁdFH@nal
medi um by changi ng a paraneter used in a signa
haﬁ%%%é§§@ﬁ§er%?%ﬁ§%@“F%SFﬁé W&vef orm di stortion of the
e roduction signal reproduced fromthe optica
or di n§e et uiidas et G the wareform disst grsifemably  a
|nfornat|on wherein the paraneter is changed to
re@@ﬂpi%ﬁsﬂiez@plﬂig:ﬁlf rEgeeaéyd cogpowent sInofthihecase, since an
reproduction signal nore in a signal processing
orgghiat i yeFortddng waveforn distlost heed ofo;m & epeodutinigonayer,
signal reproduced froma first optical recording
annmechtuimali nrehbchitde meefilbect aaceb189 cgf abtetoimed a good
area is lower than that of an unrecorded area, than
reproducighakiproOressi mg hekabemg ted yamaaues ot ured.
di stortion of a reproduction signal reproduced froma
[osegcond optdtgalr &egending medhum dcddowbitf the the present
refl ectance of a recorded area is higher than that of

inedhtiyrecos ded ar@auawhbhembehdyd ebBangedluating an optical
recording medium in which information is recorded on a land
track or a groove track, comprising a first step of acquiring
waveform distortion information for specifying a waveform
distortion of a reproduction signal reproduced from the optical
recording medium; and a second step of evaluating the optical
recording medium by changing a parameter used 1in a signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the optical recording
medium based on the waveform distortion information, wherein
the parameter is changed to emphasize high-frequency components
of the reproduction signal more in a signal processing relating
to a waveform distortion of a reproduction signal reproduced

from a first optical recording medium, in which the reflectance
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to reduce the waveformdistortion nore in the signa
processing relating to the waveformdi stortion of the
reproduction signal reproduced fromthe second
optical recording nediumthan in the signa
processing relating to the waveformdi stortion of the
reproduction signal reproduced fromthe first optica
ofr ec?fregljjrflge naejgéaymls [ 9(%9011 1':}9511% hi': Satevoa% ua?‘r% I ggre%etrh%%’ area,
t he paranet er used in t fie signal processing ré1gt|ng
enl® the wavefor mdistortion of the .reproduction signal ;.
Bei hy Feprdduced € Cadgéd £6 8hphasiz&° the
hi gh-frequency conponents of the reproduction signal .
°F nét e TSPH° Lh%tjé’u“gngfglb?]océ%ifﬂéu?ee a&ffﬁﬁ td rReonT optical
waveform distortion of the reproduction signa
re?%ﬁ?ﬁﬂhd@ﬁ“FﬁonﬂPh@hFFPth8pFFgéTCt%%%%ﬁH?ﬁb e area
~in which the reflectance of the recorded area is
15| ByEhet HaiPt HREtoP Tt RB URFREOTARed 2area, Vihan Paithehanged
signal processing relating to the waveformdistortion
toofeduie Hhepradett i Sitgaal or epretiudedr 6aPhak ReriTg1ng
optical recording nmedium in which the reflectance of
retifelnrecdor dé¢ areafors Ailgharticmarrft Wae ofrrpéuction signal
unrecorded area, while being changed to reduce the
repavef@dmidpst din¢ | oI aor epicncéhersiquvdingpmedegsi gan in the
relating to the waveformdi stortion of the
sigepr oductdsonngi grelatif0 rceproducedrdfoam tdhietsecdmd of the
optical recording nmediumthan in the signa
repraofessiong sk ehat | ngptcaiichke wavef aten mdirsttoppt 08a Dfrddre-ding
reproduction signal reproduced fromthe first optica
med£&0r di ng nedium Thus, the quality of a
hi gh-frequency signal can be inproved. As a result,

[0tk signal priocessiingtkehatdtipd,0 thR€parameter used in the
signal processing relating to the waveform distortion of the
reproduction signal being reproduced is changed to emphasize
the high-frequency components of the reproduction signal more
in the signal processing relating to the waveform distortion of
the reproduction signal reproduced from the first optical
recording medium, in which the reflectance of the recorded area
is lower than that of the unrecorded area, than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the second optical
recording medium, in which the reflectance of the recorded area
is higher than that of the unrecorded area, while being changed
to reduce the waveform distortion more in the signal processing

relating to the waveform distortion of the reproduction signal
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waveform di stortion can be satisfactorily perforned
even to a reproduction signal having a | arge waveform
di stortion, wherefore characteristics of an optica
recordi ng medi um can be precisely evaluated. [0201]
The recording density of the first optical recording
mediumis preferably equal to that of the second

reQB&iQ%b, recoggén Jedium Lo, th|s C 138 nLOERALATELEN 11
Signal“Processing 8 Po %ﬁ
Slmavefoggggngker% ntgg th%>-§<$ﬁ$g%§oE%n belng the
P&pr odliced CAY BE ‘EhdRged t o the  bhe °r8ui e

respective char cterlstlcs f the first and second
LR Al OPe EOP BF gr?ﬂﬁ?%¥cﬁ§v?ﬁ&thﬂf 8¢ PRELYT mgcording
density. [0202] The recording capacity of the first
me%ﬁﬁ?caJT“F%chd?d&@ﬁ%ﬁ%ﬂﬁﬁs p?é$%r%ﬁﬁve§ﬁMaP198a%h&ﬁn be
of the second optical recording medium In this case
1MV shar afet & ifsed b n thehE1erghaPr proteisyl g leélagi hg the
to the reproduction signal being reproduced can be
waEHEHge dl 15 crré cpn€28uPEabRrE L F BRCEHE Lyt ésppéeringe even to a
characteristics of the first and second optica
repecdradiieg nmedidaahaviraginhe equakrgecordiageapadithprtion,
[ 0203] Anot her eval uation nmethod according to the
whereSenrt chtarpyvemttiionr iof an evalemlt imromgt hodn¢dium can be
eval uating an optical recording mediumin which
préoforivativehuased ecorded on a land track or a groove
track, conprising a first step of acquiring medium
[0speci fi catd aredarcangatiensi t i TatHengiwket hpritdie recording
optical recording nmediumis a first optical recording
med®Eh UMsi NowWhieGibly equal to that of the second optical

recording medium. In this case, the parameter used 1in the
signal processing relating to the waveform distortion of the
reproduction signal being reproduced can be changed to the one
suitable for the respective characteristics of the first and
second optical recording media having the equal recording
density.

[0202] The recording capacity  of the first optical
recording medium 1is preferably equal to that of the second
optical recording medium. In this case, the parameter used in
the signal processing relating to the reproduction signal being
reproduced <can be changed to the one suitable for the
respective characteristics of the first and second optical
recording media having the equal recording capacity.

[0203] Another evaluation method according to the present
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the reflectance of a recorded area is |ower than that
of an unrecorded area or a second optical recording
mediumin which the reflectance of a recorded area is
hi gher than that of an wunrecorded area; and a second
step of evaluating the optical recording nmedi um by
changing a paraneter used in a signal processing
. relating.to_a waveformdistortion of a reproduction . .
TRl PSpr BAuced TH6M T hiTORLT cAF ot Sararng HedrumP tieal
regag_glon &he nEdiug13£eci£ication informatié)rlI
srelh THe Par Het &t s T ERERYed ™ 0" enphagi T o @ land
hi gh- frequency co nents of the r Production i gnal, .
CEREF €T r® A STl praCedSTRG PATAL T g T o ek GRHiTing
distortion of a reproduction signal reproduced from
med hEn fIRSE TopRTeat %Qﬁﬂﬁ“ﬁFﬁ@nnéﬂgiﬁﬁt%WQ WAEERSE neghe optical
refl ectance of the recorded area is |ower than that
reetrdHY JHeEsr déd cared st PREACRR BSSPENAIY procedsitag which
relating to a waveformdistortion of a reproduction
thej gaglereprcoduded f ForridrRd steohdioptPeal thaeofdihgot an
medium in which the refl ectance of the recorded area
unfechidgiverarcharrt Ratsofontdhertnret or dedr Girrea, maghivjie in which
bei ng changed to reduce the waveformdi stortion nore
thé nreheestigral qfr ccessiqgledr elrakl ng trooghke wawef 6hat of an
di stortion of the reproduction signal reproduced from
untéeosecond-cept ical a eseraidgs tedi aum ¢andti npheheQ2ptical
signal processing relating to the waveformdi stortion
re@frdihe; mnepr@duet/i ah=sigghal & eproduced- f nepudt hien f&r stignal
optical recording nmedium [0204] In this reproduction
pr&tgEingpr-ecasshngt et hpgdvetdien Jmedioum spesst f 4 cadp@buction
i nformation indicating whether the optica
signal reproduced from the optical recording medium based on

the medium specification information, wherein the parameter is
changed to emphasize high-frequency components of the
reproduction signal more in a signal processing relating to a
waveform distortion of a reproduction signal reproduced from
the first optical recording medium, in which the reflectance of
the recorded area is lower than that of the unrecorded area,
than in a signal processing relating to a waveform distortion
of a reproduction signal reproduced from the second optical
recording medium, in which the reflectance of the recorded area
is higher than that of the unrecorded area, while being changed
to reduce the waveform distortion more in the signal processing
relating to the waveform distortion of the reproduction signal

reproduced from the second optical recording medium than in the
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recording mediumis the first optical recording nmedi um
in which the reflectance of the recorded area is

| oner than that of the wunrecorded area or the second
optical recording nmediumin which the reflectance of
the recorded area is higher than that of the

unrecorded area is acquired and, based on this nmedi um
siGReL! qﬁ'rgé‘ets!s% ! F‘re%%‘%}q' on,, the pvﬁarvae%tr%r Jsed Lo Lthee oo
%lgna proce§S|n re gtlng 0 the waveform di stortron
S

of the. reproductiaon sjgnal _being reproduced.i :
Tt M S S e e

%he reproduction signal nore in the signal processing
"efeif'qting to the waveformdistortion of the

r eproducti on signal reproduced fromthe first optica

[0F¥thr di n§® mEAT UNT SPROWHT TPt He- 46t etdice18f fiéhod, the
recorded area is |ower than that of the unrecorded

MeGt g, SRITAR LFAt e SHGTEP L 1BRotRSSTHY WWeVAEFRGT t 0 mptical
waveform di stortion of the reproduction signal . .

re¢eptiodudedlpront t e decoirdoppt tealreqoecardi Rgd A dmwhich
in which the reflectance of the recorded area is

thqj ghlekeathanet hat tbe rhecuprkcocdedsatedsr whidre aithgf the
changed to reduce the waveformdistortion nore in the

uns¢ graledproeesst nighe redcanidngpt ocd heravaveflopmed stroriri emrich
of the reproduction signal reproduced fromthe second

theptd Tladctreceor df ngharedicwmdeHaaréa thenigddrsipaal that of the
processing relating to the waveformdi stortion of the

untepFathdct izarasi gral aceptoducednd y omddrel fidrst tofitsi caledium
recording nedium Thus, the quality of a

sphi ph-ddrequencyrcsirghabnrannbe pdrgpicoved.usAst aik esdkt ,signal
the signal processing relating to the waveform

préisiony oncanibg satd sfaet oridye menf ordedocevesnt 0cd  the
reproduction signal being reproduced is changed to emphasize
the high-frequency components of the reproduction signal more
in the signal processing relating to the waveform distortion of
the reproduction signal reproduced from the first optical
recording medium, in which the reflectance of the recorded area
is lower than that of the unrecorded area, than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the second optical
recording medium, in which the reflectance of the recorded area
is higher than that of the unrecorded area, while being changed
to reduce the waveform distortion more in the signal processing
relating to the waveform distortion of the reproduction signal

reproduced from the second optical recording medium than in the
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reproduction signal having a | arge waveform
distortion, wherefore characteristics of an optica
recordi ng medi um can be precisely evaluated. [0205]
At | east one of information recorded in a BCA area,
information recorded in a PIC area and i nformation
recorded usi ng a wobbl e preferably includes the

siga un}é gggJH Ca%ﬂ_ Infor tlon f%r%h&ﬁ g ggethe
? n%dlun1spgbf%|ca€|8n in orna |on canjb n ?u de
cobfolp LS 208, oL I LHG TR 00 780 SER, LI L or ot

nd the |nfor t|on recorded usi he mobble
megHrhet B an be Eifanged Yo 1 h%l‘%%eft%elﬂute&we Sfl8Pafh8a“ be
respective characteristics of the first and second
lm@ﬁﬁY%ﬁﬂ Pec St disigredita® ﬁﬁg§ﬁecPF9??ﬁF%qﬁeﬁ%ﬁﬁ§§n8fto the
the optical recording nedia fromthe nmedium
Wa%?ﬁRﬁW|QﬂﬁWQ5ﬁlPﬂfSﬁﬁaPPoﬁatﬁéﬁﬂ%ﬁOQQlM LS OFRBI oF VERetC 2
information recorded in the BCA area, the information
repeedrddeni n stigeap| Chavead and tﬁérgﬁnfﬁﬁﬁﬁf@@h r €evrded on
usi ng the wobbl e preferably include the nedium
vhepelclfd capiroat¢nforimet iocdnan| arthisl caserdshaceedhan can be
medi um speci fication informati on can be included in at
préepstly twelodtede i nformation recorded in the BCA
area, the 94 information recorded in the PIC area and
[0zl | nf ortateat grecarfdeithfusimagitherswbblee] itrher BCA area,
par aneter can be changed to the one suitable for the
inf @speadiony ertratdact eirr sai escofartehe drid sinf@andhtseeontcorded
optical recording nedia by reliably specifying the
usiypes ofodhe aptdealabnecandiingepedirgd frhemurhespawification
pi eces of
information. In this case, since the medium specification

information can be included in at least one of the information
recorded in the BCA area, the information recorded in the PIC
area and the information recorded wusing the wobble, the
parameter can be changed to the one suitable for the respective
characteristics of the first and second optical recording media
by specifying the types of the optical recording media from the
medium specification information.

[0206] At least two of the information recorded in the BCA
area, the information recorded in the PIC area and the
information recorded using the wobble preferably include the
medium specification information. In this case, since the
medium specification information can be included in at least

two of the information recorded in the BCA area, the
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medi um speci fication information. [0207] Al of the
information recorded in the BCA area, the information
recorded in the PIC area and the information recorded
usi ng the wobbl e preferably include the nedi um
specification information. In this case, since the
nediun1 specification informati on can be included in
aocflotnhereclzglg&erc[ratl on reC(H alrgat he CA g‘r elar’lfotrmneatlon
ornmati on recorde ?he | C area and tﬁ
tlon I corded u3| the mo bl e the ar amet
re%%ﬁg Chafg eg o?%lebne s Ui Qefo PR R régledt o the
charact isftics of the flrst a second optica
ony eéBf'El?%{ge né%ﬁ atBy moreSretTa n‘?/a%apcécc?urflﬁu @Stﬁé tR?ﬁesflrSt
of the optical recording nedia fromthe three pieces
an%fsﬁﬁﬁPQHWPF#ﬁﬂ%fﬁﬁ%%?ﬁbﬁglWFS?%H?Yoﬁelf@%b%]SH%CH§¥ln9 the
preferable that the optical recording nedium is a
tyiped t PFajef opfical reeordiny medtunt Toel Gaengvwa pieces of
plurality of recording |ayers; and that the medi um
nedpeificcationt 1¢mfioyieat'réacls recor ded on each
recording layer. In this case, since the nedium
[0spelki fi catd orf itifeorimgtiroatien recorded on tachBCA area, the
recording | ayer, the paraneter can be changed to the
inpemgnatsivint abteofadrd char ather iKid csred tdvel r éspectifgmation
recording layers 95 by specifying the types of the
recespert insgngecohdi ngoblayer serefe@209) | tntdugr eftgreabledium
that the optical recording nmedium is a nmultilayer
spopt ficalt ibacoridrghamedhum i nel wdiBg &spl, uralndey tBé¢ medium
recording layers; that a PIC area is provided in one
sp&fithetiphur ahféymofidnecerdi nge | ayernsideast idi siaNt of  the
froma |ight
information recorded in the BCA area, the information recorded

in the PIC area and the information recorded using the wobble,
the parameter can be changed to the one suitable for the
respective characteristics of the first and second optical
recording media by more reliably specifying the types of the
optical recording media from the three pieces of medium
specification information.

[0208] It is preferable that the optical recording medium
is a multilayer optical recording medium including a plurality
of recording layers; and that the medium specification
information is recorded on each recording layer. In this case,
since the medium specification information is recorded on each
recording layer, the parameter can be changed to the one

suitable for characteristics of the respective recording layers
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i ncident surface; and that the nedi um specification
information is recorded in the PIC area. In this
case, since the nedium specification information is
recorded in the PIC area of the nobst distant
recording |layer fromthe light incident surface, the
nmedi um speci fication informati on can be easily
acqui.red. 210] Anoth reproduction_signal
e
[OE&&prISE§tai£|r%ngESQLOfthggqt!rlg tM@¥Ff§génrding medium
diStortion inf BFRATTON T o 'Specit yTRG &~ wWavetor
. distortion of a reproduction signal reproduced fraom an.
5 ot TRbH 1EST APRG AT Br” S 4 SaEBna SLep 1o Plurality
performng a distortion reduction processing for
of r BT N %t HeYRavef bith istorti®en 16f PERB Y €proudts o the
signal by changing a paraneter used in the distortion
Plperhidtd oRfpr 68eesiHy [[628IF I1RCthi $séproduttedn @ 1ight
~ signal processing nethod, the waveformdistortion .
in DIt ACE br a’P ity ithg PRSI WavesTorhl carseor it orrmgtion
the reproduction signal reproduced fromthe optica
isr georriery hediwm PEC agyprd + edlrandhshecalsst gritricen the medium
reducti on processing for reducing the waveform
speistigrtiion ghfotrhetiepr dductrondsi gival ths pecf eramdolby the
changi ng the paranmeter wused in the distortion
mogeddcstart processinpg lbasedfonmt hhs 196hwavefofemt surface,
di stortion information. Thus, stable reproduction
thquaddityn eancbei abtiainned rarhioidn beinngel afs Uencediuiyed.
recording quality even if a PRWML signal processing is
[opesf or meghdthea reppoducdiion Si ghghahavigigcaskai@e method
waveform di stortion. [0212] It is preferable that the
actbrsinstep tmel ydesed: Si®Rntion comprises a first step of

acquiring waveform distortion information for specifying a
waveform distortion of a reproduction signal reproduced from an
optical recording medium; and a second step for performing a
distortion reduction ©processing for reducing the waveform
distortion of the reproduction signal by changing a parameter
used in the distortion reduction processing.

[0211] In this reproduction signal processing method, the
waveform distortion information for specifying the waveform
distortion of the reproduction signal reproduced from the
optical recording medium is acquired and the distortion
reduction processing for reducing the waveform distortion of
the reproduction signal is performed by changing the parameter

used 1n the distortion reduction processing based on this
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of acquiring, as the waveformdistortion information,
medi um specification information indicating that the
optical recording nmedium fromwhich information is
bei ng reproduced, is an optical recording mediumin
which the reflectance of a recorded area is higher
than that of an unrecorded area and |nfornat|on

Wavego]!mdeglggor ]!Oaflnd %%a £i0 rllld t h%&lut he qnd S dpoductlon
udes step o glng t he paré er to T

ut e megefqgnr dt?%%%, hgg t gl eprogfggﬁ9n %ugnakgghln

TIE he - fredt LS spec f1Cat i oh i Thf SFHRT | oRT Was Acqui e d

0213] In this case, if.the optical recordin d|u
qu%l%ee‘f%%elrnavmr%tﬁjegr ESHEE 6 ThePrBroTiRg T
area is higher _than that of t he unrecorded area and
LR Gt on PR3 T €01 dEd 2oh T Y he' I Vand Tir AeRTOT Hien -
di stortion reduction EYOCGSSIng for reducing the

[0at/ef or ntdi st dttit6r 28 etE%areﬁdeUéFFoﬁt§Pgh%$l%%$s a step
performed by changing the paraneter used in the

of dipsaB ¥ ot ?%d@é?l@ﬁyﬁf@é@S§Fﬁﬁorqﬁﬂ3 1faEmatog, PRMI1um
signal processing is performed to a reproduction .
spe¢ghialathavi agfarharige wadefrer ma ditsttorthiconarf rom arpcording
optical recording nmediumin which the reflectance of
me@iyrecorfded artdahi sihighertihanit hdteiof arepasiugeedr deik an
area and information is recorded on a land track, 97
opsi@l eaceprodyctedinrqual Wwhycoanhderaitcaitnede w £ loutecorded
being influenced by recording quality. [0214] It is
ar s ef erapjrert hatnt heati st ast @prddqrdddddesraastep iwformation
detecting the waveformdi stortion of the reproduction
isst@natded epr educed traski hehopiHealneeserdhfgs @i iHgludes
and that the
a step of changing the parameter to reduce the waveform
distortion of the reproduction signal if the medium
specification information was acquired.
[0213] In this case, if the optical recording medium is the
one 1n which the reflectance of the recorded area is higher
than that of the unrecorded area and information is recorded on
the land track, the distortion reduction processing for
reducing the waveform distortion of the reproduction signal is
performed by changing the parameter used in the distortion
reduction processing. Thus, even if a PRML signal processing
is performed to a reproduction signal having a large waveform
distortion from an optical recording medium in which the

reflectance of a recorded area is higher than that of an

unrecorded area and information is recorded on a land track,
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second step includes a step of changing the paraneter
to reduce the waveformdistortion of the reproduction
signal according to the waveformdistortion. [0215]
In this case, the waveformdistortion of the
reproduction signal reproduced fromthe optica
recording nediumis detected and the di stortion
st LEAUCUION BIOCESS! NG, PELfOT MEd by, ENANOIDGANG  peing
aranetgr used i'n élgtofilon reduction processin
lntheﬁgduglngeégg_yavefOEnédlstortlon of the
repro Voh®sTghald &866F 6V hg to the detected maveform
tortion., Thus, even if a PRWM si naI roces
fO%Je‘flfornea i BhHEsEORNCt FBAC STigha L b PhOP e (es = step
waveform distortion, stable reproduction quality can
Ofb%@?ﬁﬁﬁﬁqﬁeﬁhﬁﬁW?ﬁﬁﬁorﬂbgﬁﬁéoFﬁf? éﬁ%éﬁ“bﬁePé86P%ﬁ%&f signal
qual ity. 0216 is preferable that the second step
rep I rfés OWIw l s%%ﬁ&céﬁ pEISFANAg e aef gt that the
equal i zation processing to the reproduction signa
se g as‘qe@urlflﬁl§@%‘1b pfstser Pér A AYI NPRVS Pgirgfiarer to reduce
processing to the reproduction signal after the
theuawvesforann dgaabiizeari of phecessiag:ctard sharat hecedridigg to
step includes a step of reducing a gain used in the
thevaweefgiommeduat ¢ zatdron  processi ng based on the
wavef orm di stortion information. 98 [0217] In this
[OzBsk, thengatmiusethden théewawefrof ormeqdidti@atiioon of the
processing is reduced based on the waveform
reghtstwartdiioan sn§od matiarodanddt herPRMersd gpakipsdcessidiging
is performed to the reproduction signal after the
medavel OF Mieeguald zald AheprdcesstNgn UskAget 1UrS @alddssing is
Thus, even if the
performed by changing the parameter used in the distortion

reduction processing for reducing the waveform distortion of
the reproduction signal according to the detected waveform
distortion. Thus, even 1if a PRML signal processing 1is
performed to a reproduction signal having a large waveform
distortion, stable reproduction quality can be obtained without
being influenced by recording quality.

[0216] It is preferable that the second step includes a
third step of performing a waveform equalization processing to
the reproduction signal and a fourth step of performing a PRML
signal processing to the reproduction signal after the waveform
equalization processing; and that the third step includes a
step of reducing a gain used in the waveform equalization

processing based on the waveform distortion information.
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PRML signal processing is perfornmed to a reproduction
signal having a | arge waveformdistortion from an
optical recording nediumwth poor recording quality,
stabl e reproduction quality can be obtained w thout
bei ng i nfluenced by recording quality. [0218] It is
preferable that the second step includes a third step
O?% per f of n1n%1a wayef or mequal i zation_ roceSS|Qg to

case waveform
e reproduc

i'on signal an a‘fourth s ep o
equa 1zam ng arg§¥£3r§lgnal ? 8ce§§l tO the the ., .waveform
repro&UcPloﬁ Fgra"%f tér fhe Waveform: equal FZati'on

rocessin and that the fourth step i) des a ste
a1 Gy T et ruseht o EB. Sl pFacetsing 1S

froma high-frequency range enphaS|Z|ng class to a

PeRf YRS r équenrdy r ARGECHON=EHphasioPhg cfa%ss bdsed Gryeform
the waveform distortion information. [0219] In this

cqeasating Aasssased iYFifHe TPRFL Flighal TPtocedeihgtfsthe
changed from the high-frequency range enphasi zi ng

PR} 285910 t REC ¢ GH-19r elfueeyf aralgle fore ehphiasiwitign signal
cl ass based on the waveformdistortion information.

hatThig, aeveng¢ f vehelf PRVLA1st grialonpriowes sitngow st qeer frorapeding
to a reproduction signal having a |arge waveform

mediwt orittihopeost abterdieyr cdadtfpn guellie yepandbetion quality
obt ai ned wi t hout being influenced by recording

caguad idbyrai@8d[ 9220jud beiisgpief arableel bhatetdedisecondlity.
step includes a third step of performng a waveform

[oempial | zatt oAspraegesbnlet ahathecHeepsochiet | 8hesi gpaludes a
and a fourth step of performng a PRML signha

thPFOCeSSI NGt rirhent epr @dugtd oirnsighal iabt esn t@cessing to
wavef orm equalization processing; and that the fourth

th&t i NGIMEAES 8ignal and a fourth step of performing a PRML
signal processing to the reproduction signal after the waveform
equalization processing; and that the fourth step includes a
step of changing a class used in the PRML signal processing
from a high-frequency range emphasizing class to a high-
frequency range non-emphasizing class based on the waveform
distortion information.

[0219] In this case, the class used in the PRML signal
processing is changed from the high-frequency range emphasizing
class to the high-frequency range non-emphasizing class based
on the waveform distortion information. Thus, even if the PRML
signal processing is performed to a reproduction signal having
a large waveform distortion, stable reproduction quality can be

obtained without being influenced by recording quality.
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step of performng a | evel judgnment processing to a
reproduction signal having a mark | ength equal to or
| onger than a specified |l ength based on the waveform
distortion information while performng the PRWML
signal processing to a reproduction signal having a
mark | ength shorter than the specified length. [0221]
O&??thls f&S%S bas era % m@ngorn1dé§$9rt£e includes a
ornatlon t fe gment  pr ocessi ng 'S
thfgﬁforned:go e m&e rod%gglﬁgﬁfl Q%]lQQVLQQ t@g nag% to
Bhgt 1 eqiial® 6 °5F nger an' the “spédrtied i er ¢
wher eas t he PRNL si gnal processin erfo
nf NP aRPACH BRISH ot Mo 1 e Sty R |8ﬁ@f%mln9 a PRML
shorter than the speC|f|ed | ength. Thus, the PRML
Sl%n%ﬂuﬂroﬁﬁFS&B%sF% W%;ﬁ%?FPGPﬁ%%PQNﬁ%ﬂWﬁ% PEPFBdURt ivGySform
nal s having short mark | engths out of reproduction
eq%?é%ﬁﬁ@§oﬁaﬁﬁﬁ§eﬁéﬁﬁ%' favefbrn dist drLr6hs stremigrludes a
optical recording nmediumw th poor recording quality
steind sfablPerfeproefict fon l§yali t yucdaricbe obpagpethyd to a
wi t hout being influenced by recording quality. [0222]
reprodurtgoaf eriabled theatinpher seeohdlstep? i aghaldescaor longer
third step of perform ng a waveform equalization
thar ocessiagifoed t Hengéepr ockedd ornsi gmal vervd farhoudidtortion
step of performng a PRML 100 signal processing to
infdenatepmodudtlicopegifgmalinaf tee tPRELWaNMehelmprocessing to a
equal i zati on processing; and that the fourth step
repieduwdesna ss4refl ohapend oram ngria llewgpasssHdddeer than the
processing to a reproduction signal having a waveform
speglmled ae@fthi gher than a specified | evel while
perform ng the PRML signal processing to

[0221] In this case, based on the waveform distortion
information, the level Jjudgment processing is performed to the
reproduction signal having the mark length equal to or longer
than the specified length, whereas the PRML signal processing
is performed to the reproduction signal having the mark length
shorter than the specified length. Thus, the PRML signal
processing 1is performed only to reproduction signals having
short mark lengths out of reproduction signals having large
waveform distortions from an optical recording medium with poor
recording quality and stable reproduction quality can be
obtained without being influenced by recording quality.

[0222] It is preferable that the second step includes a
third step of performing a waveform equalization processing to

the reproduction signal and a fourth step of performing a PRML
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the reproduction signal after the | owpass filter
processing. [0223] In this case, based on the
waveform distortion information, the | ow pass filter
processing is perforned to the reproduction signa
havi ng the waveform equal to or higher than the
specified I evel while the PRML signal processing is

=P DB ok B LABLATERR Sé@”sal@%flt FF the i e o

e uaﬂpal proc%%%%g 1%8 gerngHEd ou, @EOd %tlggcludes a
UG Yl - RAVIFRG <8 Wwaveform |storflon FBm an
tical recordin nedlu wi th poor. recordin ual ity,
StSRabPb r BRFBUUELTon Qual TYYPTdn be-\Jbtai R84 RACHEGE T°

bei ng i nfluenced by recording quality 0224] It is
Ie?ﬁ%ﬁ%?ﬂﬁp SEART t %@”é@b&n&ag?gﬁm?ﬁ%¥ﬁﬂe Orf?*?WF%ﬂ%ﬁn a
Perforn1ng an automatic gain control processing .
Sp?%& it oreaeilc APy e aBf 65t iTHG ark PanpRMEudedBal nPefcasrdng to
reproduction signal and a sixth step of converting the
the eprrodiertonn s gL affter the wutomari E1gath EMePsIng -
processing froman analog signal into a digital
[08iYyhal ahd perifsor Arag, a Pasgeci Phedtiti givteatefsikgnadistortion
processing to the digital reproduction signal; and
infratattitbe, f thehlstepdndliddes arstemiofly iacpeagemged to the
target gain used in the automatic gain contro
rejprobessiongshased haMihgonhtheawalkemoragudilstor d dmigher than
i nformati on such that the reproduction signal after
thé¢ hesadiaati clgatn cofitieol tpeoCENmEl NG igexteedBo@ssing is
dynam c range in the digital signal processing. [0225]
petfoids GaSRe herbangelorgadiynused ricBrt BRe aUbWEBEIC filter
gain control processing is increased based on the

pr¥eyefiorgm Thus, even 1f the PRML signal processing 1is
performed to a reproduction signal having a large waveform
distortion from an optical recording medium with poor recording
quality, stable reproduction quality can be obtained without
being influenced by recording quality.

[0224] It is preferable that the second step includes a
fifth step of performing an automatic gain control processing
for automatically adjusting an amplitude gain of the
reproduction signal and a sixth step of converting the
reproduction signal after the automatic gain control processing
from an analog signal into a digital signal and performing a
specified digital signal processing to the digital reproduction
signal; and that the fifth step includes a step of increasing a

target gain used in the automatic gain control processing based
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di stortion information such that the reproduction
signal after the automatic gain control processing
exceeds the dynamic range in the digital signa
processi ng. Thus, a |arge waveform distortion of the
reproduction signal can be renoved by the dynamc
range in the digital signal processing, and stable
reproductio ual i t.y.can. be obtai ned w thout be
N PRTSenct LBt o HFdr o  fal MULURUBRT ¢ ReCPRIEISE  the
g} Sl RIOBERRLI NS, RELTRLORE. L0, At SPTaglEl ] Ot oceosing
optical recording nediumwth poar recordin uality.

s DT AVREBHOdUd o s T Rat B e SeRg ot it -
accordin to the present invention conprises an ,
[O%%Euirin%“uﬁ?%sf?ﬁse'aéﬁﬁiFﬁﬁgeﬁaQ@FBrﬂ?ﬂ?s%%r?@%nﬁutomatlc
information for specifying a waveformdistortion of a
9ateprreaLERT o *SFGRAI"T epPodtitEF 2FEEM AP optt calre waveform

‘recording nedium and a distortion reducing unit for
diper ot Agfardprstor t o riddictihon ysPsedsst iy fokgnal after
reducing the waveformdistortion of the reproduction
theij grainady cchanyi agntaolparares ernusedSenst hee digtarid grnge
reducti on processing based on the waveformdi stortion
inj rfrer matgiorml [ 622741 Arrepessicd i on Hivgnal a prlecessiwryeform
program according 102 to the present invention causes
digtconput esf t ohé umeprotuasican sapqui reang ol tehoved by the
acquiring waveformdistortion information for
dysfect f yange a iwavetfoor migi sé or i gnadf pacrepsotlyct kOO stable
signal reproduced froman optical recordi ng nedi um
repihias idandigla0htiyORanl @duciohgidddt wiohoperseorty Nth@ uenced
di stortion reduction processing

by recording quality even if the PRML signal processing is
performed to a reproduction signal having a large waveform
distortion from an optical recording medium with poor recording
quality.

[0226] A reproduction signal processing circuit according
to the present invention comprises an acquiring unit for
acquiring waveform distortion information for specifying a
waveform distortion of a reproduction signal reproduced from an
optical recording medium; and a distortion reducing unit for
performing a distortion reduction processing for reducing the
waveform distortion of the reproduction signal by changing a
parameter used in the distortion reduction processing based on
the waveform distortion information.

[0227] A reproduction signal processing program according
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for reducing the waveformdistortion of the

reproduction signal by changing a paraneter used in

the distortion reduction processing based on the

wavef orm di stortion information. [0228] An infornmation

reproduci ng devi ce according to the present invention

conprises an optical head for reproducing infornation
ecorded_on an optical recording nedium . acguiring __

sent iInv aus Ir. func 10on
unl? for- acquiring wave orn1dlstoﬁFlon |n ornat I on

for s eC|fy|n a maveforn1d|st0£t|on c@ rodu tIOQ
2-dignal® Peproduced By the? optica rITﬁea%ls orcf j} trtormation
di stort reduci n unlt for erfo a di staortion
ot o Rtioe B o G o PR E T, Vet Gighion *lgnal

distortion of the reproduction S|gnal by changi é&ﬁ
re?ﬁﬁ?ﬂﬁﬁ@eFrBQeﬂnl?Pﬁﬁﬁ?ldF§F8F??QﬁlW%ﬂﬁﬂﬂ:@Bﬂ prote Wﬂftlon
based on the waveformdistortion information.
reBUISTRITAL APPL PEABPERTY [0229]t AT 16pt Fedrct etorofitgssing
medi um and the line according to the present
fof netitqiey &pe w%%ﬁﬁﬂrﬁa§l§ﬁoéﬁt@%a¥fﬁ%@bﬁﬁpﬁ@du?ﬁ&ﬂﬂnﬁlgnal
and the like, to which a signal processing relating to
bya cheageher ne distoreiten ofsed r epr otdbet iotoirgnah isdustion
be perfornmed, since the signal processing relating to
prodws siaveborad 03X Idi stoetpon ofstdre irept odectatopn .
signal can be satisfactorily perfornmed even to a
[022pr oduckn ofnnSogmatd 1 chavi argrcalukcange dwave orrcording to the
distortion. 104 WHAT IS CLAIMED I'S: 1. An optica
préeeat di AgemEidirumomomiiech amf opAAtaONhiesd for reproducing
information recorded on an optical recording medium; an
acquiring unit for acquiring waveform distortion information
for specifying a waveform distortion of a reproduction signal
reproduced by the optical head; and a distortion reducing unit
for performing a distortion reduction processing for reducing
the waveform distortion of the reproduction signal by changing

a parameter used in the distortion reduction processing based

on the waveform distortion information.

INDUSTRIAL APPLICABILITY

[0229] An optical recording medium and the 1like according
to the present invention are useful as an optical recording
medium and the like, to which a signal processing relating to a
waveform distortion of a reproduction signal is to be

performed, since the signal processing relating to the waveform
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recorded on a land track or a groove track and the
reflectance of a recorded area is |ower than that of
an unrecorded area, wherein: a signal processing
relating to a waveformdi stortion of a reproduction
signal reproduced fromthe optical recording nedium
is adjusted by changing a paraneter used in the signa
. pr ocessi ng. based on veformdistortiaon infornation .
s PPN, % RRE  RBVEr o SbaLL S off Crendfbeoriy
T e L el A L R
d,rggroduction signal nore than in a signal processing
171N to a waveformdistortion of a reproduction
signal reproduced froman optical recording nmediumin
which the reflectance of a recorded area is higher
than that of an unrecorded area. 2. A
reproduci ng/ recordi ng device for at |east either
reproduci ng or recording information fromor on an
optical recording nediumaccording to claiml1l. 3. An
opti cal recording nedium according to claiml1,
wherein the optical recording nediumis a recordable
optical recording nmedium 4. An optical recording
mediumin which information is recorded on a | and
track or a groove track and the reflectance 105 of a
recorded area is higher than that of an unrecorded
area, wherein:
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a signal processing relating to a waveformdi stortion
of a reproduction signal reproduced fromthe optica
recording nediumis adjusted by changing a paraneter
used in the signal processing based on waveform
distortion information for specifying the waveform
distortion of the reproduction signal; and the
——ly ehyks ¢hanged to reduce the waveformdistortion
nore than in a signal processing relating to a
wav forn& disgorgjon ofda regrgduction gi nal c »
reproduced f¥oman ‘optical? recordi ng Hediumin which® *°
the reflectance of a recorded area is. |ower than_that
TEOPE U (i Ecordéd TAPER. ©5. 2 AT Y6 0dacngl T et df Hgt cctance
device for at |east either reproducing or recording
°Ti Af GFAAEFoh FTom bf on¥an opth cHiat rdfcotdi Wy Tsdidem arear
according to claim4. 6. An optical recording nmedi um
whekdt'ding to claim4, wherein the optical recording
mediumis a recordable optical recording nedium 7.

An a®ptiTal Preeerds e nedidfirpntang ctivaitemnat fenriion of a
recorded on a land track or a groove track, wherein: a
regighaltipnocesgiap redaridigeto areayefior megistor t i rrcafding

a reproduction signal reproduced fromthe optica
medagor o ngd ) yredidurnyi shadpust ed byrehairsy ngseal par diet erignal
used in the signal processing based on wavef orm
praistorts omasriior mat i orviedbrm106ispect for ngitfemation for
waveform di stortion of the reproduction signal; and
specifying the waveform distortion of the reproduction signal;

and

the parameter 1is changed to emphasize high-frequency
components of the reproduction signal more than in a signal
processing relating to a waveform distortion of a reproduction
signal reproduced from an optical recording medium in which the
reflectance of a recorded area is higher than that of an
unrecorded area.

2. A reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium according to claim 1.

3. An optical recording medium according to claim 1,
wherein the optical recording medium is a recordable optical
recording medium.

4. An optical recording medium in which information is

recorded on a land track or a groove track and the reflectance
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the paraneter is changed to enphasi ze hi gh-frequency
conponents of the reproduction signal nore in a signa
processing relating to a waveformdi stortion of a
reproduction signal reproduced froma first optica
recording medium in which the reflectance of a
recorded area is |lower than that of an unrecorded
ofage% C$P§§ IQ&? %kg@?lhggo%ﬁgﬁlgg Eeggtgggutgéé%rded area,
wavef 6f m di stortion of a reproductr on S|gna?
whée_{qduced froma second optical recording nedium in
which the reflectance of a recorded area is hi gher
than that of an unrecorded.area, while _bei changed
to Tettidt ke oRavet st mditdtaPt Fon® M o™ HgSt%lftg]r?aﬂ of a
processing relating to the waveformdistortion of the
CePEHIEAUCH ot $Pghal T HEPCEGGEEed T OM tHe SBELRY opt§ ATt
recording nmediumthan in the signal processing .
med iyt thgrd B SHE WarerPeeaTdi St BREFBRCYT 4ir¢ 1n the signal
reproduction signal reproduced from the first optica
Pregeviididng IRs¢idumerg. wavedpEincallipéedbfHithg heldiupption for
according to claim7, wherein the recording density
spofifHed ithst vopefenh detordiivg ofedhemriesreduatiaro signal;
that of the second optical recording nmedium 9. An
angptical recording nedium according to claim?7,
wherein the recording capacity of the first optica
r econdei gy ameedicruns i shequal tborttate ofhet hevs€conddistortion
optical recording nedium 10. An optical recording
mofedithan nimhiL£h dighanl maptotedss ngr eecorgeichonta | andiaveform
track or a groove track, wherein: 107 an area is
dipf o ided Jdfo ar eephi-daieei i SpRCilf iregtbetced Nfofrrald Aptical
i ndi cati ng whether the optical recording nmediumis
recording medium in which the reflectance of a recorded area is

lower than that of an unrecorded area.

5. An reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium according to claim 4.

6. An optical recording medium according to claim 4,
wherein the optical recording medium is a recordable optical
recording medium.

7. An optical recording medium in which information is
recorded on a land track or a groove track, wherein:

a signal processing relating to a waveform distortion of a
reproduction signal reproduced from the optical recording
medium is adjusted by changing a parameter used in the signal

processing Dbased on waveform distortion information for
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a first optical recording nmediumin which the
reflectance of a recorded area is |ower than that of
an unrecorded area or a second optical recording
medi umin which the reflectance of a recorded area is
hi gher than that of an unrecorded area; a signa
processing relating to a waveformdi stortion of a
splEPFpducty on slapal, reproduced fromthe optigalion oignai;
PYec r&phg medi um I S adj us egnby changing a paraneteﬁ ’
o sed in the signal processing based on the nedi um
Specification information; and the paraneter is
changed to enphasi ze hi gh-frequenc conponents of the
et R O e e S e Rt A
relating to a waveformdistortion of a reproduction
CORPYHAILr effodiCEd FFBRTTHE Fr s18PET cal®Tecorti iy St9nal
mediumthan in a signal processing relating to a .
PTYRRAET O M Gilstorti bn of "avsTdpr cUreriroa°Ri ghat reproduction
reproduced fromthe second optical recording medium
S1igiit er BRI Efanbedt t ® fedaée e chaverePRT LY stieAt BN 1N
nore in the signal processing relating to the
whipglv effor madilscopnioncbf a t hecamsisdodueti on segmalthan that of
reproduced from the second optical recording medi um
ant hapre¢qrddve agiegnalthapr aoessisngneel ptepgetind helating to a
wavef orm di stortion of the reproduction signa
waveprodutiedofromt he &i rsproptdtdahn segoadi ngoramdiadmfrom a
11. An optical recording nediumaccording to claim 10,
sewhed edgtiatall easbroney afiedinkor mat wbhcheecns dedf igrtanBEACE a
area, 108 information recorded in a PIC area and
retdf@dTatrieQn ikecorded tiush Ngha wWibhine unfebudesa thieea, while
medi um speci fication information.

being changed to reduce the waveform distortion more in the
signal processing relating to the waveform distortion of the
reproduction signal reproduced from the second optical
recording medium than in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the first optical recording medium.

8. An optical recording medium according to claim 7,
wherein the recording density of the first optical recording
medium is equal to that of the second optical recording medium.

9. An optical recording medium according to claim 7,
wherein the recording capacity of the first optical recording
medium is equal to that of the second optical recording medium.

10. An optical recording medium in which information is

recorded on a land track or a groove track, wherein:

107



12. An optical recording nediumaccording to claim11,
wherein at |east two of the information recorded in
the BCA area, the information recorded in the PIC
area and the information recorded using the wobbl e

i nclude the medium specification information. 13. An
optical recording nmediumaccording to claim12,

mheggln all of th%oggggénaglon recorded .in the gC@?Cation

ar ea, tfie - i Afor Mati on fecorf de%ecloﬁfdt héﬂegllkjfnarsé% Gn

._the information_.recorded using the bbl e include the .
information 1ndf1cat Ins wne c (S Oﬁ)tlia ﬁﬁcor lncg medium 1s
medium specifrcation intormtion. : opti cal

recordin ngdiun1a cording to .claim10, whe eiq; t he .
2 Bbjf?%a‘?p[%%@ r di-ng*- ?ﬁd?ﬁégémh Uy EPe opttcyitance of a

recording mediumincluding a plurality of recording
FePRYETS; 2t 11 heOWEdi UrAspEett i cht PBn UPAFGPREET oRT 3 ©F 2

recorded on each recording |layer. 15. An optica
SefrOr e g e digrmrdéeor BFAYE ol &l Wi RTLO R wifdrléichanfrect a

optical recording nediumis a nultilayer optica
re?@@%ﬁddiaﬁganﬁﬁi @%ﬁfi%lt@épngh%\t pfl’ﬁjraéﬂ iuweéﬁr@%@rrcﬁaﬁg

| ayers; a PIC area is provided in one of the plurality

of arecwradi gokayersy nsstatdingt anta fwamiari ghtortion of a

incident surface; and 109 the nedi um specification
reprddratainonsigngecorageddugetthef r®h C tdrreaoptical recording
medium is adjusted by changing a parameter used in the signal
processing based on the medium specification information; and

the parameter 1is changed to emphasize high-frequency

components of the reproduction signal more in a signal
processing relating to a waveform distortion of a reproduction
signal reproduced from the first optical recording medium than
in a signal processing relating to a waveform distortion of a
reproduction signal reproduced from the second optical
recording medium while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium.

11. An optical recording medium according to claim 10,

wherein at least one of information recorded in a BCA area,
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16. An optical recordi ng nmedi um manuf acturing net hod
for manufacturing an optical recording nmediumto
which a signal processing relating to a waveform
di stortion of a reproduction signal is adjusted by
changi ng a paraneter based on waveform distortion
information for specifying the waveformdi stortion of
infSfeproduction signal, [GOMBLIS g & F1ISE SLEP Qlcorde
ormng a groove in'a subStrate; and a second spep of
us{ 95 M NG, Lecordlna, laver for, recording, i nformtion
on & 1"and track or°a grodve' tT dck specrtied by tHhe '
groove, wherejin: _the reflectance of a recorded area
e e A nat T TeS i e oG PEALRR The tlotn 11,
recordi ng |l ayer; and the paraneter is changed to
Wh%ﬁ%ﬁhs?%elﬁ?ﬁ%-fV%qﬁénEﬁe coifpsReht SN of Sfpeded 1n the BCA
reproduction signal nore than in a signal processing
arexd atlittg fefarwavetor meGrsterti vh dica Féprodtrt i gid the
~ signal reproduced froman optical recording mediumin
In{ikiRedt e TrepFerd arteref &hfecorideld aregligehi gher medium
than that of an unrecorded area. 17. A
speepfiotdidionginécoratiimg -devi ce for at | east either
reproduci ng or recording information fromor on an
optical Arecprding redindnngameddcturcedobyian opticdaim 12,
recordi ng medi um manufacturing method according to
whetaim 461 d40tid8. iAfcopttiical reecordingnmetdeu®CA area, the
manuf acturing nethod according to claim16, the
inoptnatdlonr ecotetdgl Medi ubhé S FIC area and the information

recorded wusing the wobble include the medium specification

information.
14. An optical recording medium according to claim 10,
wherein:

the optical recording medium 1s a multilayer optical
recording medium including a plurality of recording layers; and

the medium specification information is recorded on each
recording layer.

15. BAn optical recording medium according to claim 10,
wherein:

the optical recording medium 1s a multilayer optical
recording medium including a plurality of recording layers;

a PIC area 1is provided 1in one of the plurality of
recording layers most distant from a light incident surface;

and
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recordabl e optical recording nedium 19. An optica
recordi ng nmedi um manuf act uri ng nethod for
manuf acturing an optical recording nediumto which a
signal processing relating to a waveformdi stortion
of a reproduction signal is adjusted by changing a
par anet er based on waveform distortion information
for SgeCIfyHQgs iM@ESL%%”H%!OE%g L on gf tggr ed 1in the
reproduc?lon Si n&? npri si ng: flrs% of
PI%ornkpg a groove in a substrate and a second step of
ormng a recording |ayer for recording infornation
land track ar ove track s eC|f|ed b
orobie. Whera el FREIF AT ECPEIGE GRR TPECOT i Thege for
i S_Nhi her than that of an unrecorded area in the
ma?%ﬁﬁﬁ?ﬂﬁ%ﬁgléVbrOpEﬂﬁflth%ﬁiﬁﬁ@%?gté?eq%¥mcﬁéhgeﬂl?Q)53 signal
reduce the waveformdistortion nore than in a signa
Profotedyl fGlrelati Ay o avswelidt sHmtodicsedr of on Bfrpduction
reproducti on signal reproduced froman optica
sigezbr d% n@dh‘e‘ﬁ@%@h fhi e cher redy Betarc easreda on waveform
recorded area is |ower than that of an unrecorded
digr@ai20. ik orepoducifng/ recok 8y hep delve ceatofomt diegstrtion
ei ther reproducing or recording information from or
of orhanrspprioation ecigrdilng campr iwmmenuf act ured by an
opti cal recordi ng nedium manufacturing nethod
accartimg tsaepl af NidSninkld 2ioodn optd cabsregos diargl
medi um manuf acturing nethod according to claim 19,
whes ekaceie opid cat feedndi Bg redirdihdg Slayer for recording

information on a land track or a groove track specified by the
groove,

wherein:

the reflectance of a recorded area is lower than that of
an unrecorded area in the recording layer; and

the parameter 1is changed to emphasize high-frequency
components of the reproduction signal more than in a signal
processing relating to a waveform distortion of a reproduction
signal reproduced from an optical recording medium in which the
reflectance of a recorded area is higher than that of an
unrecorded area.

17. A reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium manufactured by an optical recording medium

manufacturing method according to claim 16.
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a recordabl e optical recording nmedium 22. An optica
recordi ng nmedi um manuf act uri ng nethod for

manuf acturing an optical recording nediumto which a
signal processing relating to a waveformdi stortion

of a reproduction signal is adjusted by changing a

par anet er based on waveform distortion infornmation
f0r1§PeCA£yL£g%ﬂég§ m@g§g§gfp dlﬁg {&IFN% H%% Eggr'ng method
repr oducti on signal, conprlging: a first s?ep of

ac{ QN0 8. 0raoue i na sybstrate;, and a second step of,
ForTi'tg a°recordi ng’t ayel” foF t€cording “tnf of rat 'on
on |.and tracﬁ or a groove track specified by the
re VIS WREPET h 11 TOAPAMIERT s changed Lo enphasi ze
hi gh- frequency conponents of the reproduction signa
nore’in 2 Rigial processthgne et Et g 8 i vk ftrmed for
di stortion of a reproduction signal reproduced froma
ARG BprPcan rebordilngr s TRFAIGM TS IWHI ctP t Welch a signal
refl ectance of a recorded area is |ower than that of
Pregeifvrecaedediag eh® ®haaveir@a sligrartppoceSss ngeproduction
relating to a waveformdi stortion of a reproduction
sigignals péprodirteay f Flom @l e conekoptdteal reecor dinngraveform
medium in which the reflectance of a recorded area
digsoiigherirtfivamathat dbrampeonfecor delte avewsfaun |@&lstortion
bei ng changed to reduce the waveform distortion nore
of i thd hespgiognat iqr ociessilngcrepatding:t o the wavef orm
di stortion of the reproduction signal reproduced from
112athersecard opt fealineeondboge mediaumubbanats; tdrel
signal processing relating to the waveform di stortion
of &heecond step of forming a recording layer for recording

information on a land track or a groove track specified by the
groove,

wherein:

the reflectance of a recorded area is higher than that of
an unrecorded area in the recording layer; and

the parameter is changed to reduce the waveform distortion
more than in a signal processing relating to a waveform
distortion of a reproduction signal reproduced from an optical
recording medium in which the reflectance of a recorded area is
lower than that of an unrecorded area.

20. A reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium manufactured by an optical recording medium

manufacturing method according to claim 19.
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reproduction signal reproduced fromthe first optica
recording nedium 23. An optical recording nmedi um
manuf acturing method according to claim 22, wherein
the recording density of the first optical recording
mediumis equal to that of the second optica
recordi ng nedium 24. An optical recordi ng nedi um

manyf act uri n od_ _accordin 0. claim22 mhe rein
theyiecdgdln égsgc %y 6%ﬁfﬁ% %?dluT oﬁiléaF recé%dHEthOd
un1|s el ual ond tic

aCCO]fCllln& ng aum 38 thﬁéneo:fn ttq‘le So%%lca Qcorgldl% medium is

réE6rdin
manuf urln met hod, onpr|$1n a flrst step of
* TOMH TG4 BPobVe. iar5~giBe Pt tia second step. of
formng a recording |ayer for recordln% I nformation
on &1 and t PRICKIr rﬁcﬁFSbVé PEECR Spet F‘FEHrW tigghod for
groove; and a third step of formng an area for
ma?%ﬁﬁﬁﬁﬂrﬁﬁgnéﬂ1uﬁ@t%ﬁ%%l¥??%RQ%ﬂ$|WﬁQﬁqﬁaﬂﬁbnwbhﬁ?cétFﬁ@nal
whet her an optical recording nediumis a first
pr@ﬁﬁﬁ%ﬁﬂg ﬁ@ééFéPﬁgtﬁeﬂlwﬂY¢?PWWNQﬂ$tOFﬁéOFe@fe%t%ﬁﬁﬁ?QﬂCtlon
‘a recorded area is |ower than that of an unrecorded
sigreh oF adsetortd apt Fleatgimac or dbdgpirredirusss dwinc vaveform
the reflectance of a recorded area is higher than that
digfomnionunirdcomdédoar éar kp8cwhermd nthe awgvghaim distortion
processing relating to a waveformdi stortion of a
of the reproduction signal, comprising:
a first step of forming a groove in a substrate; and
a second step of forming a recording layer for recording
information on a land track or a groove track specified by the
groove,
wherein the parameter is changed to emphasize high-
frequency components of the reproduction signal more 1in a
signal processing relating to a waveform distortion of a
reproduction signal reproduced from a first optical recording
medium, in which the reflectance of a recorded area is lower
than that of an unrecorded area, than in a signal processing
relating to a waveform distortion of a reproduction signal
reproduced from a second optical recording medium, in which the
reflectance of a recorded area is higher than that of an
unrecorded area, while being changed to reduce the waveform

distortion more in the signal processing relating to the

waveform distortion of the reproduction signal reproduced from
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reproduction signal reproduced fromthe optica
recording nediumis adjusted by changi ng a paraneter
used in the signal processing based on the nedi um
specification information; and the paraneter is
changed to enphasi ze hi gh-frequency conponents of the
reproduction signal nore in a signal processing

cplelating to a.wayeformdistortion of a reproduction_.
e . se?o qg 1iCca reco 1n%. medium, . h?n I~ the’ ' signal
Si gnal reproduced fromthe first optical recording

nmedi um t han %n a s%%nahjprocesskng rekpt%ng toa . .,
Proaverdrm distdrttPon Of a ' epfoduction €ifgRar+"  ° <
reproduced fromthe secon tical ecordin dium
e BTG Eah g T EBUGBOE N ek SPgr P T o A R
nore in the signal processing relating to the
meGuEYef orm di stortion of the reproduction signa
reproduced from the second optical recordi ng nmedi um
t haf’i n #he Ftgrat b?%ﬁ%%%ﬁgngm?%¥%ﬁirﬂfqﬂ§aﬁgérlng method
wavef orm di stortion of the reproduction signal
aceeptigduced FroHit Ré: f ivhstedpt iteal reeesfdihgderetiiunpt the
26. An optical recording nedi um manufacturing met hod
fipgleoriglt oregloadamasneghar el h atudledst gt off the second
information recorded in a BCA area, information
optecor dedordiag Ri<Cliammea and i nformation recorded using
a wobbl e includes the nmedium specification
i nf ¢ mat don.o@ZcaAn optdching epedtimg maedifanruring method
manuf acturing nethod according to claim 26, wherein
acatrdieasttd wolafm t i, | wharamt iore Addddeear degacntiher the
BCA area, the information recorded in the PIC area
fiﬁﬂtd el danf argmt-bongr gearaedi yséqga 1 he wabhl ed neleude cond
t he

optical recording medium.

25. An optical recording medium manufacturing method,
comprising:

a first step of forming a groove in a substrate;

a second step of forming a recording layer for recording
information on a land track or a groove track specified by the
groove; and

a third step of forming an area for recording medium
specification information indicating whether an optical
recording medium is a first optical recording medium in which
the reflectance of a recorded area is lower than that of an
unrecorded area or a second optical recording medium in which
the reflectance of a recorded area is higher than that of an

unrecorded area,
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medi um speci fication information. 28. An optica
recordi ng nedi um manuf acturing nethod according to
claim 27, wherein all of the information recorded in
the BCA area, the information recorded in the PIC area
and the information recorded using the wobble include
the medi um specification information. 29. An optica
recordi ng .medi um nanufacturing method according to
clal'm 25, wherein: the optlcal recordlng mediumis a
multila er optical. rec g gedlu cludln

o D9 Sre £
pl uf af T4y oPrPSS%?ﬁn%dxiayer and "145é “hBailgpfortion of a
sg(%lflcatlon in ornatl%n g cordﬁgﬁpn each 4
COrditng | 8yerst 30 PATOEHEr cat TR drtfi ngPiedR im Tecerding
manuf acturing method according to claim25, wherein:
meFHE" opt | ¥Rl VT ECordi NG AREdR tint §a5a%tﬁ]i I%ﬁ?& Jti‘pttihriealslg“al
recordi ng mediumincluding a plurality of recording
Proestis:d Rapre ot dd'9 el deert i orve OBt Tp bR tdear | eyd
of recording layers nost distant froma |ight
i nchaRntPEFELEE; l%ncFﬁﬁﬂgeﬁedFﬂnw%WﬁhﬁsﬂﬂéatFb%h frequency
information is recorded in the PIC area. 31. A .
compproduct iocdn shgnakeprotessiong wethed foere priotessi riggnal
a reproduction signal reproduced froman optical 115
preecoridiongefedium Fo ahveve farmordisttioohips eEcor degkr@imcgion
land track or a groove track and the reflectance of a
sigecorogdcaliead from the first optical recording medium than
in a signal processing relating to a waveform distortion of a
reproduction signal reproduced from the second optical
recording medium while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium.

26. An optical recording medium manufacturing method
according to claim 25, wherein at least one of information
recorded in a BCA area, information recorded in a PIC area and
information recorded using a wobble includes the medium
specification information.

27. An optical recording medium manufacturing method

according to claim 26, wherein at least two of the information
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is lower than that of an unrecorded area, conprising:
a first step of acquiring waveformdistortion
information for specifying a waveform di stortion of
the reproduction signal; and a second step of
adjusting a signal processing relating to the
maveforn1distortion of the reproduction si gna

produced., J oM L8 optheal; LRERLAI 00 MEALUMON, che prc
Ing a paraneter used the S|gna process ng
ar%%sgngHm}Q%for%e£o£g1£%8t91tlonlng % %bb#g 1néiude the
e 'paramet’ér s changed 1o enp asrze |g

go onent .of the re roductlon si gnal nore than |n a
oSt ﬁpeﬁﬁ ISR ngﬁﬁéo?o a waveform di stortion of
r eproducti on signal roduced from an optica
rec%?’dl Ny meth e L nr?\‘iﬁ “tghemFgW%cttMaSFuﬁmg method
recorded area is higher than that of an unrecorded
AcCREHNBEC AlPdpr dducihgreieectidi g dévi defperakion ggstorded
ei ther reproducing or recording information from or
lnoﬁh%nB%%t@ﬁﬁﬂ tﬁétdﬂépﬁ@aﬁéﬁﬂuﬁﬁ@Qﬁqﬁﬁ Gﬂbé@@SéﬁcbWrﬁa and
reproduction signal processing nethod according to .
thel anfhrB1atizd. #egaapledductiingn Sisgriaicgreociesdivadg mdthagdium
according to claim 31, wherein the optical recording
spaedi imtiionainécorgdaldne optical recordi ng medi um 34.
A reproduction signal processing nethod for 116
proeessi g aptéproductdcarisiggnakdiepr oducgdctnoma@n method
optical recording nediumin which information is
actecdirdedoonlaith arid wherein:

the optical recording medium 1s a multilayer optical
recording medium including a plurality of recording layers; and

the medium specification information is recorded on each
recording layer.

30. An optical recording medium manufacturing method
according to claim 25, wherein:

the optical recording medium 1s a multilayer optical
recording medium including a plurality of recording layers;

a PIC area 1is provided 1in one of the plurality of
recording layers most distant from a light incident surface;
and

the medium specification information is recorded in the
PIC area.

31. A reproduction signal processing method for

processing a reproduction signal reproduced from an optical
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track or a groove track and the reflectance of a
recorded area is higher than that of an unrecorded
area, conprising: a first step of acquiring waveform
distortion information for specifying a waveform
di stortion of the reproduction signal; and a second
step of adjusting a signal processing relating to the
vef orm di.stortion, of the.reproduction_sign
e OB SO tRaon PEar FPREHG S Ry = 1en

tr Q@ qu 8%%a@?%eﬂ usgd%her}é ec%l leo YOC§§€§#1 d area
ase e wave orn1 orti1on 1T nfornmati on rern

? nEte ihan ed to rqguce t he waveform
1S o &t "f”'e 1 R &°8T Yal* Proc§85P hy” T'é "at i ng
to a maveforn1d|stort|on of a reproduction signa
r epf ofitic®d Frem dn 2 GpLT cay ‘f’%‘é%frodﬁnh&lﬁﬁaifﬁiﬁl R e tion
the reflectance of a recorded area is |ower than that
fopf wREUdréesr dad Hed orss. IASFeprsduciohg/ FBRor Eiiigpduction
device for at |east either reproducing or recording
sigmilor reci on from or on an optical recording nmediumto
be processed by a reproduction signal processing
met Aotk arcbrdiengof cr&l wtmn@4a 869nd rEpcedaety opelating to
si gnal processing nethod according to claim 34,
theheees fotmhed pptdrgabnr edortdieng epediiunt i sn as r@oor deddduced
optical recording nmedium 37. A reproduction signa
from octes segig cpet medof ding IdsMiproces sihagganyg epr odtmidtemr used
signal reproduced froman optical recording nediumin
inwhireh Enfgnmabironessitecorded om athandvaveform distortion
information,

wherein the parameter is changed to emphasize high-
frequency components of the reproduction signal more than in a
signal processing relating to a waveform distortion of a
reproduction signal reproduced from an optical recording medium
in which the reflectance of a recorded area is higher than that
of an unrecorded area.

32. A reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium to be processed by a reproduction signal
processing method according to claim 31.

33. A reproduction signal processing method according to
claim 31, wherein the optical recording medium is a recordable

optical recording medium.

34. A reproduction signal processing method for

116



track or a groove track, conprising: a first step of
acquiring waveformdistortion information for

speci fying a waveform di stortion of the reproduction
signal; and a second step of adjusting a signa
processing relating to the waveformdi stortion of the
reproduction signal reproduced fromthe optica
recor.di ng nediun1b% changiqgﬁ@ paraneter, used in th

rocgessin a  reéeproduetion 1 roduced,. om, an o %ical
P Si gna gproces I'ng based on’ thie waveformdistortion ©

information, wherein. the paranmeter is changed fo
recor 1%g me LUHh 1? which "1 ormatloq 1s r% e on a land
enphasi ze hi gh-—fréquency conponent s of e
L L8 roduction signal nnrg in a i%nal grogessin
TPt ath iy 104 wavefbr iiékfeor]‘c‘?%ﬁ 6FNE° Pep? olfuictidey are®
. _signal reproduced froma first optical recording
1S it HPAPWAREh HhéTr SPFECtatite UfF%a Fetbttied'%rea is
| oner than that of an unrecorded area, than in a .
si ghaf1ptloctsdl mf aCEPAFing YoVe SAEV R 6ERT B St oFtfgation
of a reproduction signal reproduced froma second .
fo@pt?RﬁﬂlﬁﬂééérdPngW%ﬁﬁﬁQﬁ% Aas@pierrt het r éRfectapsusftion
~a recorded area is higher than that of an unrecorded
sigrek, amki | e bei ng changed to reduce the waveform
di stortion nore in the signal processing relating to
t hea swveforsredi sf ordiwrtiol theligepr gduckesonangi gnating to
reproduced from the second optical recording nmedi um
th¢ haave foired sdtgnalionprdcessi ngprebattingn t 9i¢hel reproduced
waveform di stortion of the 118 reproduction signa
freeeprioduged fanomethedfhd stedpini ¢l cheagt i Ng paedidt@r used
in the signal processing Dbased on the waveform distortion
information,

wherein the parameter is changed to reduce the waveform
distortion more than in a signal processing relating to a
waveform distortion of a reproduction signal reproduced from an
optical recording medium in which the reflectance of a recorded
area 1s lower than that of an unrecorded area.

35. A reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium to be processed by a reproduction signal
processing method according to claim 34.

36. A reproduction signal processing method according to
claim 34, wherein the optical recording medium is a recordable

optical recording medium.

37. A reproduction signal processing method for
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38. A reproduction signal processing nmethod according

to claim37, wherein the recording density of the

first optical recording nmediumis equal to that of

t he second optical recording medium 39. A

reproduction signal processing nethod according to

claim 37, wherein the recording capacity of the first
r8 éé&@J re%%rggggcyﬁgiugligaeq%gl ! th9tf£gmtg% optical
e seconé@bﬁ?icap recording edi um ~ 40, P reproduction
regé}_gglie}ll pre.oc?ieusms!{]rg nﬁ&cﬁ?difgcgrraéjri%%eslssl ngeaord d on a land

Feprioduction si ghal’ 't epr odtuced From an optical

recording mediumin which information is recorded on a
ErREhdT € JERCBY T Yroove Pratk Y conprising: a first

step of acquiring nmedi um specification information ,

i ndf chtThg S er AHEL6PET B VFEEdr GG orEd? lint R ieration
first optical recording nmediumin which the .
LOF of SRAGdNE8I0f 2a YREFIEd JaPkarts°T owdr fhan ¥eRitoBIction

~an unrecorded area or a second optical recording
sigidiumnicn which the reflectance of a recorded area is
hi gher than that of an unrecorded area; and a second
st ep ofcayj wserngf aadiyptdingproeessi hgpraogkatiing tolatang to
wavef orm di stortion of the reproduction signa
the eprudiced distomttibe opt itdal mepcorddihgomesi amm lbyreproduced
changi ng a parameter used in the signal processing
frhased orpttihe lnedicomi speciddicat ibgn chienfongras i payanklk@r used
wherein the paranmeter is changed to enphasi ze high-
inf reguencynLonNpenentsiof theecteprroduati ormwifghal dMMt@rtion
in a
information,

wherein the parameter is changed to emphasize high-
frequency components of the reproduction signal more 1in a
signal processing relating to a waveform distortion of a
reproduction signal reproduced from a first optical recording
medium, in which the reflectance of a recorded area is lower
than that of an unrecorded area, than in a signal processing
relating to a waveform distortion of a reproduction signal
reproduced from a second optical recording medium, in which the
reflectance of a recorded area is higher than that of an
unrecorded area, while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal

processing relating to the waveform distortion of the
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signal processing relating to a waveformdistortion of

a reproduction signal reproduced fromthe first

optical recording nedium in which the reflectance of

the recorded area is lower than that of the

unrecorded area, than in a signal processing relating

to a waveformdistortion of a reproduction si gna

uced fromthe secon tic recording iu .

e e L SRR PP Bl B AP TS HHBorating
hi gher than that of the unrecorded area, mhlle bei ng

e %H%%ged to reduce the waveform distortion nore in the

S|g processi relatin to the waveformdistort
T PhorSRrl o o, Ghan=f i Sehroaaor FORos et Suciad o
o tical recordin nedlun1than in the signa
Cl?fr%c%%m H]@e?%%rht g t %C?J?Fél%ﬁaef“&rlﬁﬁ’dlo;t ortS on-Toft tEical
reproductlon signal reproduced fromthe first optica
re¢ by n@e Wl U 2TUAA riepr ddacti oh sifgnapecond  optical
processi ng nmethod according to claim40, wherein at
re¢egindeddfmi nf or mat i on recorded in a BCA area,
i nformation recorded in a PIC area and i nfornation
r eco? ded? usémigpionmdbbl eivnel udescasiyé ngetiEbinpd according to
specification information. 42. A reproduction signa
clprrocessi wigemmeirthddheaceordidngg t oaped &iym <, tiwhefigist atptical
| east two of the information recorded in the BCA
reasiedind heecinfror niet | enuagcoradedhin the RIHE aseaocand ddigcal
i nformati on recorded using the wobble include the
retetiiny mt2Quspeci fication information. 43. A
reproduction signal processing nethod according to
40. A reproduction signal processing method for

processing a reproduction signal reproduced from an optical
recording medium in which information is recorded on a land
track or a groove track, comprising:

a first step of acquiring medium specification information
indicating whether the optical recording medium is a first
optical recording medium in which the reflectance of a recorded
area 1is lower than that of an unrecorded area or a second
optical recording medium in which the reflectance of a recorded
area is higher than that of an unrecorded area; and

a second step of adjusting a signal processing relating to
a waveform distortion of the reproduction signal reproduced
from the optical recording medium by changing a parameter used
in the signal processing based on the medium specification

information,
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claim42, wherein all of the information recorded in
the BCA area, the information recorded in the PIC
area and the information recorded using the wobbl e

i nclude the nmedium specification information. 44. A
reproduction signal processing nethod according to

cl ai m 40, wherein: the optical recording nediun1is a
nmul tilayer optical _recarding nediur |nclud|n

chan m a31ze high-
plura y of rec%rdang ayers; medi um
fréc’ L?eCI{(;fI Cg(tDl ocg]nenncf or g§t It%n I S reC(QUCdlieldO-non rg:a mor a
cotdi ng°Taye A Y&production S|gna proces Fng™
net hod accordlng t ¢l ai m 40, mhereln optica
Sl(?%ac]or é’rﬁéeﬁ%ﬂ%m]ﬁ gaélﬁﬁl t§9 aferwéiﬁﬁ%%? dﬁ€88FB%%@ of @

medi um i ncludlng urallt¥ recordi ng Iayerf a 4
rep i ea i STPRY i]ffébrqdhlcﬁﬁe Bt Hee plidrcal PPy tof!l recording

recordi ng Iaéers nost distant froma |ight incident
mediitace: v the refiemEpeciofi Cafi 6RCPRTY mMt9onS dover

recorded in the PIC area. 46. An eval uation nethod .
th?@rt@V%lﬁ%t¢m@ %ﬂ?Qﬂﬂﬁd@ﬁlar?éCOFH?ﬁglﬁE@iﬁhgm?ﬂVWﬁQﬂ?SSlng

information is recorded on a land track or a groove
retafaiolo ahd thevaefiweut ancetoft i@ eebr dedraealucitsonoweignal

than that of an unrecorded area, conprising: 121 a
reprodicest gpoof thequieciong waveter nrdestdirtd gredium, in which

information for specifying a waveformdi stortion of a
the eprOiductinon sfgnal recorded area is higher than that of the
unrecorded area, while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium.

41. A reproduction signal processing method according to
claim 40, wherein at least one of information recorded in a BCA
area, information recorded in a PIC area and information
recorded wusing a wobble includes the medium specification
information.

42. A reproduction signal processing method according to
claim 41, wherein at least two of the information recorded in

the BCA area, the information recorded in the PIC area and the

information recorded wusing the wobble include the medium
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reproduced fromthe optical recording nedium and a
second step of evaluating the optical recordi ng nmedi um
by changi ng a paraneter used in a signal processing
relating to the waveformdistortion of the
reproduction signal reproduced fromthe optica
recordi ng nedi um based on the waveform distortion
|nf§ nat.ian ﬁher i.n the paraneter is changed to

asi

specl ion, in
P ze 'hig requency conponents of the

reproduction signal. nore th .Si_gha rocess
rel Lré?l ng“&t%eparo\/\ggl\?efl%ms%l?s?or roocnesgfmg mrlép(?oo‘ahc |§nnl%g to

lﬁﬁ?n§£ roduce an o$ %cal recordlngdngdlumth —
“ th‘é Tettect of LU O&r €8PS IRP ghBr The
than that = of an unrecorded area. 47.
AT ¢@pr ddifci AGF PERDT tithg TGEGTEef of ™ at™1® a§FCei thet and the
reproduci ng or recording information fromor on an .
Ingptiadalen r 6E6PETHY MEdinGm FBebeveAIUatedlBjeanthe medium
eval uati on nmethod according to claim46. 48. An

speval ifattiien weftethtdcdording to claim 46, wherein the
optical recording nmediumis a recordable optical .
recodt di ny reEdidnnt149. sApney abtatssenngeinhddod orccording to
eval uating an optical recording nmediumin which

clapf orOratvhencis: recorded on a land track or a groove
track and the reflectance of a recorded area is
hi ghies tdpan cehat reforanngnrecdrded iar ea, rednpiegéng.optical
122 a first step of acquiring waveformdistortion

re t&f dimatrieanun f ofic SpEeiGf wi pQu s Wenwefodr redbsd0td i1eyeak ; aand
reproducti on signal

the medium specification information is recorded on each
recording layer.

45. A reproduction signal processing method according to
claim 40, wherein:

the optical recording medium 1s a multilayer optical
recording medium including a plurality of recording layers;

a PIC area 1is provided 1in one of the plurality of
recording layers most distant from a light incident surface;
and

the medium specification information is recorded in the
PIC area.

46. An evaluation method for evaluating an optical
recording medium in which information is recorded on a land

track or a groove track and the reflectance of a recorded area

is lower than that of an unrecorded area, comprising:
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reproduced fromthe optical recording nedium and a
second step of evaluating the optical recordi ng nmedi um
by changi ng a paraneter used in a signal processing
relating to the waveformdistortion of the
reproduction signal reproduced fromthe optica
recordi ng nedi um based on the waveform distortion

Infgrg?tH?Qﬁxwh%&e%%qt9§'gar§g$gf%iﬂ %ﬁ%@%ggsgnt£hfor ation
redlice the wavefor m “distort han

_ _ {'on nore Im a signa
gorocessing relating to a, waveformdistortion ot a .,
epfoducti on Si'ghal Féproduced ¢t ot an “optical

reggrdin% nediHn1iquhich the reflectance of a
LRI EEd T TP et T S OWEr ERERTTHM "5F 1HR uRtecor ded
area. 50. P. reproducing/recording device for at |east .
ei t ReFSCreprdiiti Hy OFF TECIPEi h§Si APOF it | BRCHrdmdomedium
on an optical recording nediumto be eval uated by an
LY eAFET%R Rt HBY S adterdithgat o €1 MIAgSS51nd Afplating to
eval uation nethod according to claim49, wherein the
th%pt’ﬁ‘é%f“’r“éc%k%ﬁqﬂ@lﬁ@diolﬁmtif@ Fepgeordabre %mmétlal reproduced
recording medium 52. An evaluation nmethod for
freval st | ngtanadpticalrdingcondd ngn nedisgm | aAnwhileh waveform
information is recorded on a land track or a groove
distrackioncanpriseingpn,a first step of acquiring waveform
di stortion information for specifying a waveform
di stiostdion ahea pepuoduct i dn scigmaded 123 r eppoguced high-
fromthe optical recording nmedium and a second step
frofuaval uatichgethe opt tical rapeeandicngn NBO§tHN more than in a
signal processing relating to a waveform distortion of a
reproduction signal reproduced from an optical recording medium
in which the reflectance of a recorded area is higher than that
of an unrecorded area.

47. A reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium to be evaluated by an evaluation method
according to claim 46.

48. An evaluation method according to claim 46, wherein
the optical recording medium is a recordable optical recording
medium.

49. An evaluation method for evaluating an optical
recording medium in which information is recorded on a land

track or a groove track and the reflectance of a recorded area

is higher than that of an unrecorded area, comprising:
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by changi ng a paraneter used in a signal processing
relating to the waveformdistortion of the
reproduction signal reproduced fromthe optica
recordi ng nmedi um based on the waveform distortion
i nformati on, wherein the paraneter is changed to
enphasi ze hi gh- frequency conponents of the
DL OBUEL] O\ 5l QAL RS KD B SRl BEOEERS Ny cormation
relat 0 a wave ornra ?or?lon 0 pr oduct’i on

foB gnal produced f or di

r

]i)eCl ln al C\/ha\{eh orm %] f I r S Ipt I gal

or
re
ec .
r 6oF a‘jceju arda Fgnat
an t at of an unrecorded area than in a
reer%edp?eseesg P RErA PRGOTS % WRVSEBF el st or ¢ 1 on
of a reproduction signal reproduced froma second
opt?cEFC?%%o??ﬁ&mf@nﬁﬁQﬁﬂatlﬁgwﬁPEhOPﬁécare??%ﬁﬁ@%ﬂ@e“@ﬁlum
a recorded area is higher than that of an unrecorded
Y af e I K PepBé??@F%ﬂuﬂﬁjédlPoar%%QRﬂ§-ﬁﬁ@cﬁé§éF%rrﬁlatlng to
distortion nore in the signal processing relating to
the heavel@t of ¥i [drSLert i°én tFeTPEpF bRt $oINasl giriroduced
reproduced from the second optical recordi ng nmedi um
fremanttin rkéispgnatecquddeessinagiviel dteseg t ont hehe waveform
waveform di stortion of the reproduction signa
diseprioducedfbrontridre first optical recording medium
53. An eval uation nethod according to claim52,
whevleereit heha ecoraiatgrdensi ¢thamfedt e figdiceopthiecataveform
recording mediumis equal to that of the second
dieptitcialn recos dichgnneidi um sli2da34. pAceevsahyatdamtieyhoth  a
according to claimb52, wherein the recording capacity
wa@d rdhe Jiiststtoph i €ala neeebdiubgi s WNallS reproduced from an

D=

ere nce 0]

optical recording medium in which the reflectance of a recorded
area 1s lower than that of an unrecorded area.

50. A reproducing/recording device for at least either
reproducing or recording information from or on an optical
recording medium to be evaluated by an evaluation method
according to claim 49.

51. An evaluation method according to claim 49, wherein
the optical recording medium is a recordable optical recording
medium.

52. An evaluation method for evaluating an optical
recording medium in which information is recorded on a land
track or a groove track, comprising:

a first step of acquiring waveform distortion information

for specifying a waveform distortion of a reproduction signal
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equal to that of the second optical recording medi um
55. An evaluation nethod for evaluating an optica
recordi ng mediumin which infornmation is recorded on a
land track or a groove track, conprising: a first
step of acquiring nmedium specification information

i ndi cating whether the optical recording nediumis a

refldflce ORLLGEL,L eoqrding, Tediymd nlgh Lhe
Retiectance of a F%cor&ea area 1s lowef Than that of

an unrecorged are q;fqﬂggpond optigal ecord
re

med? uRt A" whi ¢ t e SCiRHCE" S ORTF ERbr Hedt Hria T LU

hi gher. t han that of an gnrecorded rea; and.a second
Y st B e FaPBAtT iy HE Opti'cal 5+ E¢br i Sredfdnt S tn9 o
changi ng a paranmeter used in a signal processing
the eFaY g™t ot H e ot ditst drErBAYGF T r & Btiuct FRIpduced
signal reproduced from the optical recordi ng nmedi um
frefasdd on oPhechedi IRASPEED! | Bat+'gh 9396 nifi ol  waveform
“wherein the paraneter is changed to enphasi ze high-
d1sretuencyRéonponetit's of the reproduction signal nore
in a signal processing relating to a waveform
di stleetdion ¢hea ppeproduct ilen shamnedd r épr oduekeds faomhigh-
the first optical recording nedium in which the
freqidrect ancepofertthre pécortdedrapreadus lcowesigdhlanmphat in  a
of the unrecorded area, than in a signal processing
sigedlat ipngcees anypaveflarimdi stor ta oragéfarn epricductiam of a
signal reproduced fromthe second optical recording
repEsHuttionn sdlaneh r:Rbotihe=d eft@ctancerof theisacardedding
area is higher than that of the wunrecorded area,
medhirh e bei mgi ehangedrd o1 daduce tlte avawefeey area is lower

than that of an unrecorded area, than in a signal processing
relating to a waveform distortion of a reproduction signal
reproduced from a second optical recording medium, in which the
reflectance of a recorded area is higher than that of an
unrecorded area, while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium.

53. An evaluation method according to claim 52, wherein
the recording density of the first optical recording medium is

equal to that of the second optical recording medium.
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di stortion nore in the signal processing relating to
the waveformdistortion of the reproduction signa
reproduced from the second optical recording nmedi um
than in the signal processing relating to the
waveform di stortion of the reproduction signa
reproduced fromthe first optical recording nedium

56. ; An eyal yatd on et fr‘n%fd.h%‘scg!:gé ng; to ¢l aélmign5z5z, wgsgein
wherein at 1east one of Tnformati o recorded in'a

thgrfg%of i&%rggtéqu %%C%&%egikgta Fﬂf%éir%acggginilmedium is
Intormatl on recor using a WwWob e I'ncludes the

medi um speci fication inforpation. 57. An eval uation
¥t Hod %&‘Eo?ﬁliﬂbe 5 CPdi /P56 e e "dt "Feddt: two of
the_ information recorded in the BCA area, the ,
i nf or mat #on TECOEEEAN nEheC Pl E Ur egVARHSEHRI an optical
i nformati on recorded using the wobbl e include the
TSR U SPHRECIFT cHt | BRICH nfBF AEEd 0P 585 ARCeVEIUatt ofl 1and
met hod according to claimb57, wherein all of the
Craef et 96RCYecoTafed ICRTMPRESBCA area, the information
recorded in the PIC area and the information recorded
usi agftiet wobbbl ef i aedwide nchaeededn ushspdcichiccani pnformation
i nformati on. 59. An eval uati on nethod according to
in¢l eatmrsh, wiwhidregi nthe t leptopel calecredondi mgdaedi um i 8 dirst
mul til ayer optical recording mediumincluding a
oppl arlalrcicp rdofing ecotidimg nl ayers; tandrefi26tehee netli umecorded
specification information is recorded on each
ar¢ecaesdingelrayt®@tan that of an unrecorded area or a second
optical recording medium in which the reflectance of a recorded
area is higher than that of an unrecorded area; and
a second step of evaluating the optical recording medium
by changing a parameter used in a signal processing relating to
a waveform distortion of a reproduction signal reproduced from
the optical recording medium based on the medium specification
information,
wherein the parameter is changed to emphasize high-
frequency components of the reproduction signal more 1in a
signal processing relating to a waveform distortion of a
reproduction signal reproduced from the first optical recording
medium, in which the reflectance of the recorded area is lower
than that of the unrecorded area, than in a signal processing

relating to a waveform distortion of a reproduction signal

reproduced from the second optical recording medium, in which
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60. An eval uation nethod according to claimb55,
wherein: the optical recording nediumis a nultilayer
optical recording nmediumincluding a plurality of
recording |layers; a PIC area is provided in one of the
plurality of recording |ayers nost distant froma
light incident surface; and the nedium specification

théngé¥fgg€a%gelgfréﬁé”ég%%rhgdtg§eaF?é:ﬁyé %r %%gn that of the

unrecorded area, while being changed to reduce the waveform
distortion more in the signal processing relating to the
waveform distortion of the reproduction signal reproduced from
the second optical recording medium than in the signal
processing relating to the waveform distortion of the
reproduction signal reproduced from the first optical recording
medium.

56. An evaluation method according to claim 55, wherein
at least one of information recorded in a BCA area, information
recorded in a PIC area and information recorded using a wobble
includes the medium specification information.

57. An evaluation method according to claim 56, wherein
at least two of the information recorded in the BCA area, the
information recorded in the PIC area and the information
recorded wusing the wobble include the medium specification
information.

58. An evaluation method according to claim 57, wherein
all of the information recorded in the BCA area, the
information recorded in the PIC area and the information
recorded wusing the wobble include the medium specification
information.

59. An evaluation method according to claim 55, wherein:

the optical recording medium 1s a multilayer optical

recording medium including a plurality of recording layers; and
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the medium specification information is recorded on each
recording layer.

60. An evaluation method according to claim 55, wherein:

the optical recording medium 1s a multilayer optical
recording medium including a plurality of recording layers;

a PIC area 1is provided 1in one of the plurality of
recording layers most distant from a light incident surface;
and

the medium specification information is recorded in the

PIC area.
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